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Abstract 

In disasters, emergency management and health agencies usually play the biggest 

roles in providing healthcare services to the victims. Despite these agencies having 

common goals and operational similarities, post-disaster analysis exposes frequent 

communication failures between the two sectors resulting in delayed, substandard, 

and sometimes unavailable healthcare. Moreover, inefficiencies and the waste of 

scarce resources are often experienced due to underutilisation of information and 

communication technologies by both sectors.  

This qualitative study investigated the factors that hinder effective communication and 

information exchange between emergency managers and health professionals in 

disasters. Social constructivism served as the conceptual framework to ground the 

study. Semi-structured interviews with emergency managers and health professionals 

from the UN and the key emergency response agencies in New Zealand were 

conducted. Thematic analysis of the interviews produced five themes relating to trust, 

authority and leadership, situation awareness, technology, and legislation.  

Two approaches were suggested to address the issues revealed in the interviews: a 

data-driven approach that offers a prototype for a disaster healthcare MDS, and an 

educational approach that outlines a framework for a disaster e-health (DEH) 

curriculum. The MDS contains datasets deemed critical by both emergency managers 

and health professionals for disaster preparedness and response efforts. A two-round 

Delphi study was conducted to evaluate the MDS prototype and the DEH curriculum 

framework.  

The outcomes of this research were integrated into a solution-driven communication 

framework that may significantly improve the quality of healthcare delivered to the 

victims of disasters. 
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Chapter 1  Introduction 

1.1 Rationale of the study  

A disaster is defined as a serious disruption of the functioning of a community or a 

society causing widespread human, material, economic or environmental losses which 

exceed the ability of the affected community or society to cope using its own 

resources Guha-Sapir, Hoyois, and Below (2017). In disasters, the focus is mainly on 

responding to population needs, forecasting potential problems, rebuilding society, 

and preventing future disasters. These goals require adequate communication 

between multiple agencies with different mandates and mission statements.  

Several organisations, including governmental and non-governmental agencies, private 

sector companies, and community groups, may all be involved in the aftermath of a 

disaster at varying levels depending on the type and scale of the event. Despite the 

existence of coordination frameworks and formal procedures that govern information 

flow between these agencies, disaster communication remains challenging and highly 

complex (Eide, Halvorsrud, Haugstveit, Skjetne, & Stiso, 2012; Paton & Irons, 2016; 

Waardenburg, Groenleer, de Jong, & Keijser, 2020). 

There exists a rich literature that focuses on the topic of multi-agency communication, 

collaboration and coordination in emergencies and disasters (Martin, Nolte, & Vitolo, 

2016; Simon, Goldberg, & Adini, 2015; Telfair LeBlanc, Kosmos, & Avchen, 2019). The 

novelty of this research is that it focuses on communication challenges between 

emergency managers and health professionals specifically and from a healthcare 

perspective.  

Healthcare is not limited to the provision of clinical care to patients. In fact, it covers 

the prevention, treatment, and management of illness and the preservation of mental 

and physical well-being (Rural Health Information Hub, 2019). The broad spectrum of 

healthcare functions is practised by a similarly broad range of practitioners. In the 

context oŦ ǘƘƛǎ ǊŜǎŜŀǊŎƘΣ ǘƘŜ ǘŜǊƳ ΨƘŜŀƭǘƘ ǇǊƻŦŜǎǎƛƻƴŀƭΩ ŘƻŜǎ ƴƻǘ ǊŜŦŜǊ ǘƻ ŎƭƛƴƛŎŀƭ 

personnel only. It refers to an individual who is responsible for healthcare-related 

data, including but not limited to medical and clinical data.  
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The two disciplines concerned with healthcare provision in disasters are normally 

disaster medicine and disaster management. Disaster medicine is defined as the area 

of clinical specialisation that deals with the provision of healthcare to disaster survivors 

and responders and the planning of medically related disaster preparation, planning, 

response, and delivery (Hogan & Burstein, 2007). Disaster management, on the other 

hand, deals with all aspects of preparing for, responding to, recovering from, and 

mitigating disasters (International Federation of Red Cross and Red Crescent Societies 

[IFRC], n.d.-a). The two disciplines are clearly conceptually similar. Practitioners of 

disaster management and disaster medicine are normally emergency managers and 

health professionals who both aim at assisting disaster victims. In 2005, Bissell, a noted 

figure in emergency health services, commented that ά9ƳŜǊƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ 

the health sector are natural allies that have, seemingly, only recently begun to 

ǊŜŎƻƎƴƛǎŜ ŜŀŎƘ ƻǘƘŜǊέ (Bissell, 2007, p. 220). 

Despite common foci and similar operational characteristics, health and emergency 

management have mostly failed to share their tools and personnel and have not 

collaborated smoothly in preparing for and responding to mass emergencies (Bissell, 

2007). Moreover, neither discipline exploits the new range of information technologies 

such as cloud computing, big data analytics or the Internet of Things, or the e-health 

technologies such as telemedicine and mobile health applications that are 

revolutionising mainstream healthcare (Homeland Security News Wire, 2018; Topol, 

2012).  

5ŜǎǇƛǘŜ ƎƻǾŜǊƴƳŜƴǘǎΩ ŜȄǘŜƴǎƛǾŜ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ŜȄǇŜǊǘƛǎŜ ƛƴ ŘƛǎŀǎǘŜǊ Ƴŀnagement, no 

single agency can manage a disaster on its own (Willis, 2014). Disaster response critics 

often cite poor cross-agency partnership as an obstacle to effective response and call 

for more and better communication and collaboration across disaster response 

agencies (Martin et al., 2016; Russo, 2011). 

Since disaster healthcare is a function of cross-agency collaboration, there is an urgent 

need to address the factors that contribute to communication inadequacy and 

inefficiencies in information exchange between disaster response agencies.   
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1.2 Research aim and objectives  

The aim of this research is to enhance healthcare provision to the victims of disasters. 

The objectives of the research are to investigate communication failures between 

disaster response agencies and, accordingly, to suggest viable approaches for 

establishing meaningful communication between emergency managers and health 

professionals responsible for disaster healthcare provision.  

The research focuses on the central importance of integrated information flows 

before, during, and after a catastrophic event, thus contributing to the enhancement 

of evidence-based decision-making. An evidence-based approach coupled with an 

educational approach may potentially make a substantial improvement in the 

appropriateness and quality of healthcare provision in disasters.  

The research contributes to the body of knowledge by meeting the following 

objectives:  

a. identifying key issues that hinder smooth communication between emergency 

response agencies 

There exists an abundant literature claiming the benefits of cross-agency 

communication and collaboration in disasters and their impact on the quality of 

response (Bharosa, Lee, & Janssen, 2010; Bunker, Levine, & Woody, 2015; Elikwu, 

2019; Kapucu, 2006; Waring et al., 2018). However, the present research focuses 

specifically on communication between emergency managers and health 

professionals from a disaster healthcare perspective. Its focus is to investigate the 

value of a multi-disciplinary approach to disaster healthcare. 

b. identifying a baseline for a minimum dataset (MDS) containing essential data 

deemed critical by disaster managers and health professionals for disaster 

response and preparedness 

The concept of an MDS is not new to the medical field. However, the MDS under 

investigation is novel in the sense that it crosses disciplinary boundaries and seeks 

to specify a common set of data elements that are critical for both medical and 

non-medical professionals. The suggested MDS can be thought of as a baseline of 
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common information requirements upon which more refined versions can be 

designed based on broader consultations and lessons learnt. The multi-disciplinary 

nature of the MDS potentially has value if it is shared across the two sectors with 

the aim of striking a balance between information adequacy and overload. 

Moreover, identifying some of the essential healthcare data may allow the 

development of a national structured information system for managing disasters. 

So far, there exists no MDS in the context of emergency response that involves 

both medical and non-medical information requirements.  

c. identifying a curriculum framework for a disaster healthcare educational 

programme targeting combined groups of emergency managers and health 

professionals 

A disaster healthcare curriculum for emergency managers and health professionals 

is required to educate disaster response agencies about each other and raise 

awareness about possible venues for cross-agency collaboration.  

1.3 Research questions 

The research questions were designed to investigate communication challenges (first 

research question) and then to investigate viable approaches to tackling these 

challenges, both human and technical. 

1.3.1 Question one 

In normal circumstances, and more so during disasters, delivering adequate healthcare 

services requires effective communication between different agencies within and 

beyond the health sector (Pourhosseini, Ardalan, & Mehrolhassani, 2015). Effective 

communication in disasters refers to the availability of relevant and timely information 

and the ability of the information recipients to interpret and utilise it in making 

appropriate decisions (Paton & Irons, 2016).  

Considering the criticality of effective communication, this research started by 

investigating the challenges that impact communication between the two main 

providers of healthcare in disasters: emergency managers and health professionals. 

¢ƘŜ ǉǳŜǎǘƛƻƴ ƻǊƛƎƛƴŀƭƭȅ ǳǎŜŘ ǘƘŜ ǘŜǊƳ ΨŎƭƛƴƛŎŀƭ ǇŜǊǎƻƴƴŜƭΩ ƛƴǎǘŜŀŘ ƻŦ ΨƘŜŀƭǘƘ 
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ǇǊƻŦŜǎǎƛƻƴŀƭǎΩΦ Lǘ ǿŀǎ ƭŀǘŜǊ ŀƭǘŜǊŜŘ ǘƻ ŜƴŎompass the clinical aspect as part of the broad 

domain of healthcare. Therefore, the first research question was re-phrased as: 

Q1. What are the main barriers to effective communication between emergency 

managers and health professionals in disasters? 

1.3.2 Question two 

A humanitarian response to a disaster situation should be delivered in accordance with 

international standards. The most widely known and commonly used set of standards 

is The Sphere Handbook. It identifies the minimum standards acceptable for water 

supply, nutrition, hygiene promotion and health systems and services (SPHERE, 2018). 

Key indicators for planning, implementing, monitoring and evaluating the Sphere 

standards require both existing and post-disaster health information (Aung & 

Whittaker, 2012). 

An abundance of information is known to be key for better performance, new 

developments, improved organisation, and future predictions necessary for achieving 

best disaster response outcomes (Dash, Shakyawar, Sharma, & Kaushik, 2019). 

According to The Economist, the world's most valuable resource is no longer oil, but 

data ("Regulating the internet giants," 2017). This realisation has led to the collection 

of massive amounts of data in all aspects of life. The digital data produced, replicated, 

and consumed annually was predicted to reach 40,000 exabytes by 2020 (Dash et al., 

2019).  

In disasters, the types of information needed to provide adequate and appropriate 

healthcare cover a wide range of areas including damage assessments, emergency 

medical support, shelter locations, and search and rescue (Kotabe, Sakano, Sebayashi, 

& Komukai, 2014). However, despite the production of massive amounts of data, 

disaster response personnel still lack knowledge about what data are available, where 

it exists, and how can it be accessed, leading to inefficient cross-agency information 

exchange (Erasmuson, 2016). 

Acquisition of reliable and timely information is critical for deciding on what needs to 

be done, and when and how it needs to be done. Be that as it may, it is crucial to avoid 

information overload, i.e., receiving huge amounts of data that is not relevant to the 
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recipient. Emphasising the need to prevent information overload, Turoff, Chumer, de 

Walle, and Yao (2004) argued that emergency response personnel work an average of 

fourteen to eighteen hours a day and have no tolerance or time for dealing with issues 

outside the scope of their tasks (Abbas, Norris, & Parry, 2018a). Therefore, it is crucial 

ǘƻ ǊŜǎǘǊƛŎǘ ΨƛƴŦƻǊƳŀǘƛƻƴΩ ŜȄŎƘŀƴƎŜ ǘƻ ŀŎŎǳǊŀǘŜ ŀƴŘ ǘƛƳŜƭȅ ŘŀǘŀǎŜǘǎ ǘhat are relevant to 

the needs of response agencies. Critical datasets that determine the quality of health 

response are not only post-disaster data, but also existing baseline data that may be 

owned by agencies within and outside the health sector (Aung & Whittaker, 2012).   

Therefore, the second research question was intended to identify the datasets deemed 

critical for disaster response and preparedness by emergency managers and health 

professionals. Originally, the second research question was formulated ŀǎΥ Ψ²Ƙŀǘ 

minimum data sets contain the essential information that these practitioners need to 

ŎƻƳƳǳƴƛŎŀǘŜ ƛƴ ŜƳŜǊƎŜƴŎȅ ǎƛǘǳŀǘƛƻƴǎΚΩ !ǎ ǘƘŜ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŜǎǎŜŘΣ ƛǘ ǿŀǎ ŎƭŜŀǊ ǘƘŀǘ 

the method used did not evaluate the impact of exchanging these datasets. What the 

method used provided (see section 3.5.3) was validation of the criticality of the 

identified data elements for both the health and emergency management sectors. 

Therefore, the second research question was re-phrased for more accuracy as follows: 

Q2. Which datasets can enhance the effectiveness of information exchange between 

emergency managers and health professionals in disasters, and how should these 

datasets be constructed? 

1.3.3 Question three 

While the second research question addresses the information exchange side, the 

third and last question deals with the human factors that impact cross-agency 

ŎƻƳƳǳƴƛŎŀǘƛƻƴΦ ¢ƘŜ ǘƘƛǊŘ ǉǳŜǎǘƛƻƴ ǿŀǎ ƻǊƛƎƛƴŀƭƭȅ ŦƻǊƳǳƭŀǘŜŘ ŀǎΥ ΨIƻǿ Ŏŀƴ 

communication between emergency management and emergency medicine 

practitioners be iƳǇǊƻǾŜŘΚΩΦ /ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ƎŀǇǎ ǊŜǾŜŀƭŜŘ ǘƘǊƻǳƎƘ 

reviewing disaster education (D. Alexander, 2003; Erdur-.ŀƪŜǊΣ YŀǎŀǇƻƐƭǳΣ ϧ ¸ƤƭƳŀȊΣ 

2015; FitzGerald et al., 2017), and the responses of interview participants, the idea of 

exploring an educational approach to enhancing cross-agency communication 

emerged.  
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Disaster management can be described as a wicked problem. Wicked problems are 

multi-faceted problems that require the management of a plethora of diverse 

stakeholders who often perceive the very same problem differently (Houghton & 

Metcalfe, 2010; Tatham & Houghton, 2011). Disasters of the same type may require 

completely different responses. For example, while a 7.1 magnitude earthquake in 

Haiti resulted in about 230,000 deaths, an 8.8 magnitude earthquake in Chile, which is 

350 times more powerful, resulted in 800 deaths due to huge variances in the pre-

disaster status of the two countries (Tatham & Houghton, 2011). Therefore, the 

magnitude of the required disaster response depends to a great extent on the amount 

of preparedness of a certain community for potential disasters.  

Community preparedness works when disaster stakeholders collaborate on both the 

institutional and individual levels (Telfair LeBlanc et al., 2019). However, cross-agency 

collaboration itself can be identified as a wicked problem as each stakeholder tries to 

positively contribute to the whole while faithfully adhering to the interests of their 

own agency (Waardenburg et al., 2020). Nevertheless, Cabrera and Cabrera (2015) 

ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ άinterdisciplinarity is important because wicked problems do not 

respect disciplinary boundariesΧ hur lack of understanding of how knowledge is 

created is deeply rooted in our excessive focus on all allegiance to informational 

content over cognitive structureέ (p. 113). This realisation prompted the idea of 

exploring a multi-disciplinary approach to disaster education that acknowledges the 

heterogenous nature of disaster response. Consequently, a disaster healthcare 

curriculum targeting combined groups of emergency managers and health 

professionals has been investigated. The aim of the suggested curriculum framework is 

to strengthen shared understanding and interpersonal relationships between the two 

sectors. Therefore, the third research question was refined and re-phrased as:  

Q3. Can educational curricula be designed to improve mutual understanding and 

communication between emergency managers and health professionals and what 

features should these curricula have? 

Overall, the research questions touch on the human and technical aspects of 

communication. Therefore, answers to these questions can be integrated conceptually 
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and practically to offer a framework for communication in disasters that delivers 

improved healthcare. 

1.4 Significance of the study 

Disasters are increasing in both frequency and intensity (Dominey-Howes, 2015) 

possibly due to the effects of climate change, urbanisation, population growth, and an 

increase in the proportion of vulnerable societal sectors (FitzGerald et al., 2017). 

According to the Centre for Research on the Epidemiology of Disasters (CRED), at least 

396 natural disasters were reported in 2019 killing 11,755 people, affecting 95 million 

others and costing nearly US$130 billion (Centre for Research on the Epidemiology of 

Disasters [CRED], 2020). In New Zealand, the risks of natural disasters are exceptionally 

high. Statistics (Insurance Council of New Zealand, 2014) show that over the next 50 

years, there is a 30% chance of a magnitude 8 earthquake on the Alpine fault, a 50% 

chance of an earthquake sequence similar to the one that hit Napier (1931) and 

Wellington (1942), and almost a 100% chance of a central North Island volcanic 

eruption. There is also a 1-in-20 chance of a volcanic eruption in Auckland. Figure 1.1, 

below, shows the global increase in natural disaster incidents over the period 2000 ς 

2019 according to Statista.com (Statista, 2020). In the months prior to the writing of 

this thesis, tens of millions have been infected by the novel coronavirus worldwide, 

and the death toll has reached hundreds of thousands (Worldmeter, 2020). These 

statistics, and the devastating social and economic impacts they represent, emphasise 

the need to be better prepared for potential disasters.  
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Figure 1.1 Annual number of natural disaster events globally from 2000 to 2019  

(Statista, 2020) 

The enormous scale, complexity, and destructive power of disasters (Al-Shaqsi et al., 

2013) has stimulated international calls to action emphasising the need to take 

measures to reduce the impact of disasters. In 2015, the United Nations (UN) adopted 

the Sendai Framework for Disaster Risk Reduction with the goal of reducing the risk of 

human-made and natural hazards. The Sendai Framework is designed specifically to 

achieve a substantial reduction of disaster risk and loss of life, livelihoods, and health 

(United Nations [UN], 2015). The goal of this research is consistent with that of the 

Sendai Framework: reducing the devastating impacts of disaster through quality and 

cost-effective provision of healthcare to disaster victims.  

Factors such as socioeconomic status, access to healthcare, employment, and physical 

environment are influencers of health (Artiga & Hinton, 2019). Therefore, effective 

provision of healthcare in disasters is not restricted to the scope of the health sector 

(Pourhosseini et al., 2015). In fact, it requires a close relationship among various 

disaster stakeholders. However, post-event analysis exposes frequent failures of 

communication (Russo, 2011) that ultimately leads to substandard, inappropriate and 

sometimes unavailable healthcare. This research aims at contributing to the 

enhancement of cross-agency communication and information exchange with a core 

interest in disaster healthcare.  
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1.5 Related publications 

The book chapter, journal article, and conference papers listed below were published 

during the course of study towards the doctoral degree.  

Madanian, S., Abbas, R., & Norris, T. (in press). Mobile technologies in disaster 
healthcare: Technology and operational aspects. In N. Wickramasinghe (Eds.), 
Optimizing health monitoring systems with wireless technology. Hershey, PA: IGI 
Global.  

Abbas, R., Norris, T., Parry, D., & Madanian, S. (2016). Disaster e-Health and 
interagency communication in disaster healthcare: A suggested road map. Paper 
presented the meeting of Health Informatics New Zealand (HINZ), Auckland, New 
Zealand (Awarded Best Student Paper). 

Disaster e-health (DEH) is a new discipline that lies at the intersection of disaster 

management, disaster medicine, and e-health. A roadmap to address the issues that 

arise when a disaster occurs are suggested in this piece of work. The knowledge 

presented in this paper has influenced the choice of methodology used in the study 

and the formulation of the research questions.   

Abbas, R. & Norris, T. (2018). Inter-agency communication and information exchange in 
disaster healthcare. Paper presented at the 15th International Conference on 
Information Systems for Crisis Response and Management (ISCRAM), Rochester, NY.  

Key issues that hinder smooth communication and information exchange across 

disaster response agencies are presented in this paper. The paper is informed by the 

feedback from the semi-structured interviews conducted with decision-makers in key 

disaster response agencies. These issues are presented in detail in Chapter 4.  

Abbas, R., Norris, T., & Parry, D. (2018b). Pinpointing what is wrong with cross-agency 
collaboration in disaster healthcare. Journal of the International Society for 
Telemedicine and eHealth, 6(1), 1-10. 

¢Ƙƛǎ ƧƻǳǊƴŀƭ ŀǊǘƛŎƭŜ ƛǎ ŀƴ ŜȄǘŜƴǎƛƻƴ ƻŦ ǘƘŜ ƛǎǎǳŜǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ ǇŀǇŜǊ ƻƴ άLƴǘŜǊ-

!ƎŜƴŎȅ /ƻƳƳǳƴƛŎŀǘƛƻƴ ŀƴŘ LƴŦƻǊƳŀǘƛƻƴ 9ȄŎƘŀƴƎŜ ƛƴ 5ƛǎŀǎǘŜǊ IŜŀƭǘƘŎŀǊŜέ paper. The 

article refines the findings and categorises the identified issues into five main themes. 

González, J., et al. (2018). Towards disaster e-health support systems. Paper presented 
at the 15th International Conference on Information Systems for Crisis Response and 
Management, Rochester, NY. 
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This paper discusses intelligent adaptation to the changing disaster scenarios in terms 

of the management and presentation of information, and highlights the characteristics 

of DEH support systems. These characteristics are further discussed in section 7.2.4.  

Abbas, R., Norris, T., & Parry, D.  (2018). Disaster healthcare: An attempt to model 
cross-agency communication in disasters. Paper presented at the Information Systems 
for Crisis Response and Management Asia Pacific (ISCRAM Asia/Pacific) Conference, 
Wellington, New Zealand. 

¢Ƙƛǎ ǇŀǇŜǊ ǇǊŜǎŜƴǘǎ ŀƴ ŀǘǘŜƳǇǘ ǘƻ ŎƻƳŜ ǳǇ ǿƛǘƘ ŀ ΨōŜǎǘ-ǇǊŀŎǘƛŎŜΩ ƳƻŘŜƭ ŦƻǊ ŎǊƻǎǎ-

agency communication. At that stage of the research, the mode of thinking was to re-

think cross-agency communication flow. However, this task is controversial due to the 

dynamic nature of disasters which does not comply with a particular structure of 

communication flow. It was later thought that making incremental changes to already 

existing models is more practical and acceptable. This is discussed in detail in section 

7.2.1. 

The following three presentations were delivered at HINZ Conferences in 2018 and 

2019 and the ISCRAM Asia/Pacific conference in 2019. 

Abbas, R., Norris, T., & Parry, D. (2018). Disaster healthcare communication: Towards a 
national structured information exchange system. Presented at the Health Informatics 
New Zealand HINZ Conference, Wellington, New Zealand. 

The presentation discusses the possibility of identifying a baseline for the information 

requirements of disaster response agencies upon which a national structured 

information system may be built. The MDS identified in Chapter 5 would demonstrate 

the value of the suggested system. Implementation considerations of the suggested 

structured information system are discussed in section 7.2.4.  

Abbas, R., Norris, T., & Parry, D. (2018). Improving information exchange in disaster 
healthcare: Is a minimum dataset a viable approach? Presented at the Information 
Systems for Crisis Response and Management Asia Pacific 2018 Conference, 
Wellington, New Zealand. 

The construct of the identified disaster MDS was presented and the viability of the 

MDS approach in striking a balance between information adequacy and overload was 

discussed. Section 7.2.4 discusses the viability of the MDS.   
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Abbas, R., Norris, T., & Parry, D. (2019). Disaster healthcare education: A suggested 
curriculum framework. Presented at the Health Informatics New Zealand HINZ 
Conference, Hamilton, New Zealand. (Awarded Best Quickfire Presentation.) 

In this presentation, an attempt to design a framework for a disaster healthcare 

curriculum targeting combined groups of disaster managers and health professionals 

was discussed. The suggested framework is discussed in section 7.3.2. 

1.6 Thesis structure 

The thesis is structured into eight chapters that explore the problem of cross-agency 

communication and information exchange in disasters from a healthcare perspective. 

Of the eight chapters, three present the findings of the research.  

The present chapter, Chapter 1, sets the scene with the rationale, aim and objectives, 

and significance of the study. In addition, the chapter explains the formation of the 

research questions and how the questions evolved over the course of the study. 

Articles published during the course of the study are presented to engage the reader 

ǿƛǘƘ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊΩǎ ƳŜƴǘŀƭƛǘȅ ŀƴŘ ǘƘŜ ǿŀȅ ǘƘŜ ŎǳǊǊŜƴǘ ōƻŘȅ ƻŦ ǿƻǊƪ Ƙŀǎ ōŜŜƴ 

conceptualised.   

Chapter 2 reviews disaster healthcare through a collaborative lens. Basic concepts of 

disasters are reviewed including their types, management, and health dimensions. The 

chapter also discusses the vital role of information and communication technologies 

(ICTs) in disseminating information and delves into aspects of information sharing. 

Finally, communication, collaboration and the coordination of disaster management 

from a healthcare perspective are reviewed.  

Chapter 3 discusses the research framework, the methodology followed, and the tools 

used to investigate the three research questions.  

Chapter 4 presents the findings of the semi-structured interviews conducted with 

disaster response professionals regarding the key issues that impact cross-agency 

communication and information exchange in disasters.  

Chapter 5 presents the ǊŜǎǳƭǘǎ ƻŦ ŀ 5ŜƭǇƘƛ ǎǘǳŘȅ ŎƻƴŘǳŎǘŜŘ ǘƻ ǎŜŜƪ ŜȄǇŜǊǘǎΩ ŜǾŀƭǳŀǘƛƻƴ 

of an MDS containing datasets deemed critical for disaster response by emergency 

managers and health professionals. 
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Chapter 6 presents the results of the second and final part of the Delphi study that 

ŀƛƳŜŘ ŀǘ ǎŜŜƪƛƴƎ ŜȄǇŜǊǘǎΩ ƻǇƛƴƛƻƴǎ ŀōƻǳǘ ŀ ǎǳƎƎŜǎǘŜŘ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŀ ŘƛǎŀǎǘŜǊ 

healthcare curriculum targeting combined groups of emergency managers and health 

professionals.  

Chapter 7 discusses the research findings in light of the three research questions and 

offers a communication framework for enhancing disaster healthcare. 

Finally, Chapter 8 concludes the thesis, suggests recommendations, presents the 

limitations of the research, and suggests areas for future research.  
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Chapter 2  Literature Review  

2.1 Scope of review 

The topic of this research encompasses a wide array of disciplines including emergency 

management, emergency and disaster medicine, information management, and ICTs, 

in addition to social sciences and psychology. Communication alone is a discipline that 

can be considered from multiple social and technical aspects. Each of these aspects 

can be used to explore more specialised areas of this multifaceted research topic. 

Hence, this literature review did not finish in the first year of the study. It was an 

ongoing process that was sometimes carried out simultaneously with other phases of 

the research. The focus of the literature review was not on the breadth of the articles 

that covered the topic, but rather on the areas that are most closely related to the 

problem being investigated. Despite the natural tendency to identify more recent 

resources, the timeline considered was flexible, spanning between 2000 and 2019 but 

concentrating on the period 2016-2019. Section 3.5.1 explains the methodology 

followed in conducting the literature review.  

This chapter starts by introducing disaster definitions, types, and key related concepts. 

To view disasters through an international lens, the Sendai Framework for Disaster Risk 

Reduction is presented. The review then focuses on core aspects of the research; 

disaster management, disaster medicine and information exchange. Sections 2.6, 2.7, 

and 2.8 explain the concepts of disaster management, disaster medicine and the 

educational and training dimension of each. The content of educational curricula for 

both disciplines are reviewed, and current educational approaches are presented. 

Delving towards the focus of the research, the role of ICTs in both clinical and general 

support is explained including a review of DEH, a new discipline that aims at utilising 

ICTs to enhance disaster healthcare. The review finally arrives at the research problem: 

cross-agency communication and information exchange in disaster healthcare. Section 

2.10 reviews the activities necessary for a coordinated delivery of healthcare services 

to disaster victims: communication, collaboration and coordination. These activities 

are built upon information exchange between response agencies. Hence, the chapter 

finishes with a review of the storage and exchange of health information including 
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interoperability aspects such as data standards without which any effort to enhance 

information exchange cannot be implemented.  

2.2 Definition of a disaster 

There exist multiple definitions of the term ΨdisasterΩ (Shaluf, Ahmadun, & Mat Said, 

2003) reflecting the different political, geographical and economic considerations of 

the affected countries (Eshghi & Larson, 2008). A disaster is defined as a serious 

disruption of the functioning of a community or a society causing widespread human, 

material, economic or environmental losses which exceed the ability of the affected 

community or society to cope using its own resources (Guha-Sapir et al., 2017). The 

Centre for Research on the Epidemiology of Disasters (CRED) defined a disaster as άa 

situation or event that overwhelms local capacity, necessitating a request at the 

national or international level for external assistance; an unforeseen and often sudden 

ŜǾŜƴǘ ǘƘŀǘ ŎŀǳǎŜǎ ƎǊŜŀǘ ŘŀƳŀƎŜΣ ŘŜǎǘǊǳŎǘƛƻƴ ŀƴŘ ƘǳƳŀƴ ǎǳŦŦŜǊƛƴƎέ (CRED, n.d. ). 

According to CRED, an event qualifies as a disaster if it fulfils one of the following 

criteria: 10 or more people are reported killed; 100 or more people are reported 

affected, injured, and/or homeless; the government declares a state of emergency; or 

the government requests international assistance.  

These and other definitions all agree that the common element of all disasters is the 

inability of the local affected community to respond independently (Goyet, Marti, & 

Osorio, 2006). 

¢ƘŜ ǘŜǊƳǎ ΨŜƳŜǊƎŜƴŎȅΩ ŀƴŘ ΨŘƛǎŀǎǘŜǊΩ ŀǊŜ ƻŦǘŜƴ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅΦ !ƴ ŜƳŜǊƎŜƴŎȅ ƛǎ 

defined as a situation involving immediate risks to life or property in which normal 

activities are suspended and attention is focussed exclusively on measures to save 

lives, protect people, limit damage and return conditions to normal (D. Alexander, 

2005). However, emergencies do not necessarily cause a serious disruption of the 

functioning of a community or society (United Nations International Strategy for 

Disaster Reduction [UNISDR], 2009b). 

2.3 Types of disasters 

Disasters are classified into two main categories: natural and human-made. Human-

made disasters are defined as disastrous events caused directly and principally by one 
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or more identifiable deliberate or negligent human actions ("Human-made disaster," 

2019). This category includes industrial accidents, shootings, acts of terrorism, and 

incidents of mass violence (U.S. Department of Health & Human Services, 2019). 

Examples of human-made disasters include the 1986 Chernobyl nuclear power 

accident, 9/11 attacks in the United States, 2005 London bombings, and armed 

conflicts. Natural disasters, on the other hand, are sudden ecological disruptions or 

threats that exceed the adjustment capacity of the affected community (Reinhardt & 

Gosney, 2015). Natural disasters include earthquakes, floods, drought, wildfires, and 

storms (D. C. Alexander, 2017).  

According to the Intergovernmental Panel on Climate Change (IPCC), there is an 

increasing probability that natural disasters occur due to climate change (Field, Barros, 

Stocker, & Dahe, 2012) which is expected to cause an increase in both frequency and 

severity of weather events (Banholzer, Kossin, & Donner, 2014). The increase in the 

number of natural disasters may also be due, in part, to increased reporting over the 

years. Figure 2.1, below, shows the dramatic increase in the number of natural 

disasters 

 

Figure 2.1 Number of natural disasters 1900 - 2018  

(CRED, 2019) 
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In 2018, 315 natural disaster events resulted in 11,804 deaths, with over 68 million 

people affected, and US$131.7 billion in economic losses across the world (CRED, 

2019). In New Zealand, the 2011 Christchurch earthquake of magnitude 6.3 resulted in 

182 deaths and 6,659 injuries in its first 24 hours (Beaglehole, Bell, Frampton, & Moor, 

2017). The total cost of rebuilding the city of Christchurch has been estimated at 

NZ$40 billion (Wood, Noy, & Parker, 2016). The rebuild project was described by the 

Prime Minister of New Zealand at the time as the largest and most complex project in 

the history of the country ("Investing in Christchurch 'doesn't stack up'," 2013).  

The damage caused by disasters could be direct or indirect. While direct damage refers 

to quantifiable losses such as deaths, illnesses, and destruction of critical infrastructure 

(e.g., medical facilities and schools), indirect damage negatively impacts basic needs 

including safe drinking water, adequate hygiene, reliable food, and shelter (Keating et 

al., 2017).  

Disaster costs have seen a steady increase over the last 40 years (National Emergency 

Management Agency [NEMA], 2019). According to UNISDR, the current average cost of 

natural disasters ranges from US$250 billion to US$300 billion per year and is expected 

to reach US$314 in the future for all hazard types (UNISDR, 2015). These data 

demonstrate the enormous humanitarian and economic effects of disasters. In fact, 

disaster losses are expected to be much higher due to the difficulty associated with 

quantifying indirect losses (Global Facility for Disaster Reduction and Recovery 

[GFDRR], 2014). The following section explains key concepts necessary for 

understanding disaster impacts.  

2.4 Key concepts of disasters 

Clear definitions of disaster-related terminology are essential for understanding 

disasters and their impacts. A report to clarify disaster terminology has been produced 

by tƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎΩ ƻǇŜƴ-ended intergovernmental expert working group on 

indicators and terminology (United Nations [UN], 2016). In February 2017, the report 

was adopted by the United Nations General Assembly. This section uses the United 

Nations (UN) and the International Disasters Database (EM-DAT) definitions to explain 

basic concepts in the disaster domain.  
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2.4.1 Hazard 

A hazard is a process, phenomenon or human activity that may cause loss of life, injury 

or other health impacts, property damage, social and economic disruption or 

environmental degradation. Hazards could be biological, environmental, geological, 

hydro- meteorological or technological processes and phenomena. Hazards are 

classified into the following three categories: 

Natural hazards   

Hazards that are affiliated with natural phenomena or processes. 

Anthropogenic hazards 

Human-induced hazards (except for armed conflicts and social turbulence). 

Socio-natural hazards 

A combination of both natural and anthropogenic causes. 

The occurrence of a hazard in a certain place and at a certain time is referred to as a 

hazard event. Hazard events, characterised by location, intensity, frequency or 

probability, may lead to disasters depending on other risk factors. For example, 45% of 

disasters in 2018 occurred in Asia due to its higher population, large land mass and 

multiple hazard risks (CRED, 2019).  

2.4.2 Exposure 

Exposure is the location of people, infrastructure, housing, production capacities and 

other tangible human assets in hazard-prone areas. Drivers behind concentrating 

people and assets in unsafe areas include population growth, economic development, 

migration, and urbanisation (UNISDR, 2009a). 

2.4.3 Vulnerability  

Vulnerability refers to the conditions determined by physical, social, economic and 

environmental factors or processes which increase the susceptibility of individuals, 

communities, assets or systems to the impacts of hazards. Factors that impact 

vulnerability include demographic growth, settlement in unsafe areas, rapid 

urbanisation, environmental degradation, climate change, unplanned development, 

age, gender (this is debatable), and poverty (Buvinic, 1999; Goyet et al., 2006; UNISDR, 
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2009b). A New Zealand study into poverty revealed that among the most vulnerable 

ŀǊŜ ǇŜƻǇƭŜ ǿƛǘƘ ŘƛǎŀōƛƭƛǘƛŜǎΣ ŜǘƘƴƛŎ ƳƛƴƻǊƛǘƛŜǎΣ ŀƴŘ aņƻǊƛ ŀƴŘ tŀŎƛŦƛŎ ǇŜƻǇƭŜǎ (Plum, 

Pacheco, & Hick, 2019). Globally, indigenous peoples are among the most marginalised 

peoples, and the most likely to suffer serious and extreme impacts of natural disasters 

(Fowler, 2017).  

2.4.4 Risk 

Risk is defined as the potential risk, loss of life, or damaged or destroyed assets which 

could occur to a system, society or a community in a specific period of time. Risk is 

determined probabilistically as a function of hazard, exposure, vulnerability and 

capacity. It represents the possibility, likelihood, and consequences of a hazard 

occurrence (Smart, n.d.). However, in the absence of exposure, the existence of a 

hazard does not represent a risk (GFDRR, 2014). Risk results from the interaction 

between hazard, exposure, and vulnerability (Field et al., 2012). Figure 2.2, below, 

illustrates the relationship between factors that influence risk and the determinants of 

direct damage. 

 

Figure 2.2 Factors influencing disaster risk and determinants of direct damage  

(Keating et al. 2017) 

Disaster risk reduction (DRR) refers to reducing disaster risks through systematic 

analysis and reduction of the factors that cause disasters (UNISDR, 2015). A risk that 
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remains despite having risk reduction measures in place is referred to as residual risk 

and it implies the need for continuous emergency services (UNISDR, 2009b).  

2.4.5 Resilience 

Resilience is the ability of a system, community or society exposed to hazards to resist, 

absorb, accommodate, adapt to, transform and recover from the effects of a hazard in 

a timely and efficient manner. Political, social, and financial capitals impact a 

ŎƻƳƳǳƴƛǘȅΩǎ ǊŜǎƛƭƛŜƴŎŜ ǘƻ ŘƛǎŀǎǘŜǊǎ (Himes-Cornell et al., 2018). Consequently, 

resilience strategies focus on empowering local government and leaders, promoting 

local disaster education, raising community awareness and investing in infrastructure 

and communication (Cai et al., 2018). In New Zealand, the national disaster strategy 

highlights the importance of community engagement and the inclusion of societal 

sectors that may be disproportionally affected by disasters (NEMA, 2019).  

2.5 The Sendai framework for disaster risk reduction 

In recent years, global awareness around the importance of adopting a proactive 

approach towards disaster management has increased. Investment in proactive 

measures, especially community health and resilience, was found to be cost-effective 

both financially and in terms of human loss (Institute of Medicine of the National 

Academies, 2015). In 2015, a major global agreement on proactive disaster 

ƳŀƴŀƎŜƳŜƴǘ ǊŜǎǳƭǘŜŘ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎΩ {ŜƴŘŀƛ Framework 

for Disaster Risk Reduction with the goal to: 

prevent new and reduce existing disaster risk through the 
implementation of integrated and inclusive economic, structural, 
legal, social, health, cultural, educational, environmental, 
technological, political and institutional measures that prevent and 
reduce hazard exposure and vulnerability to disaster, increase 
preparedness for response and recovery, and thus strengthen 
resilience. (United Nations [UN], 2015, p. 12)  

Targets of the Sendai framework include achieving a substantial reduction in global 

disaster mortality, number of affected people, economic loss in relation to GDP, 

damage to critical infrastructure and service disruption. In addition, the Sendai 

Framework targets a substantial increase in the number of countries with local and 

national disaster risk reduction strategies by 2020, international cooperation with 
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developing countries, and the availability of early warning systems and DRR 

information (United Nations [UN], 2015). An early warning system is preparation for 

and, consequently, a reduction of the impact of adverse events by using ICTs to 

activate response systems (Waidyanatha, 2010). 

2.6 Disaster management  

Disaster management is defined as the organisation and management of resources 

and responsibilities for dealing with all humanitarian aspects of emergencies. In 

particular, disaster management deals with preparedness, response and recovery in 

order to lessen the impact of disasters (IFRC, n.d.-a). D. Alexander (2003) defined 

emergency ƳŀƴŀƎŜƳŜƴǘ ŀǎ άǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ŎƻƻǊŘƛƴŀǘƛƴƎ ŀƴ ŜƳŜǊƎŜƴŎȅ or its 

aftermath by communicating with participants and organising the deployment and use 

ƻŦ ŜƳŜǊƎŜƴŎȅ ǊŜǎƻǳǊŎŜǎέ (p. 118). However, unlike emergencies, disasters exceed the 

ability of the affected community or society to cope using its own resources. As 

mentioned in section 2.2, the terms Ψemergency managementΩ and Ψdisaster 

managementΩ are often used interchangeably. Coppola (2006), Haddow, Bullock, and 

Coppola (2013), Lindell, Prater, and Perry (2006), Phillips, Neal, and Webb (2016) all 

addressed disaster concepts without making a distinction between emergency 

management and disaster management.  

A disaster consists of consecutive phases, namely mitigation, preparedness, response, 

and recovery. These phases constitute the Disaster Management Cycle (DMC). In 

New ½ŜŀƭŀƴŘΣ 5a/ ǇƘŀǎŜǎ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ŦƻǳǊ ŀŎǘƛǾƛǘƛŜǎ ƪƴƻǿƴ ŀǎ Ψ¢ƘŜ п wǎΩΤ ǊŜŘǳŎǘƛƻƴΣ 

readiness, response and recovery. Table 2.1, below, explains each stage of the DMC as 

per the Centre for Disaster Philanthropy (Center for Disaster Philanthropy, n.d.) and 

compares it to its corresponding activity defined by the New Zealand National 

Emergency Management Agency (NEMA, n.d.-a). 
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Table 2.1 The four stages of the disaster management cycle  

Mitigation 

Preventing future emergencies or minimising their negative effects. 

Reduction 

Identifying and analysing long-term risks to human life and property from hazards; 
taking steps to eliminate these risks if practicable, and, if not, reducing the 
magnitude of their impact and the likelihood of them occurring. 

Preparedness 

Disaster preparedness efforts include plans or preparations made in 
advance of an emergency that help individuals and communities get 
ready. 

Readiness  

Developing operational systems and capabilities before a civil defence emergency 
happens; including self-help and response programmes for the public, and specific 
programmes for emergency services, lifeline utilities and other agencies. 

Response 

Disaster response work includes any actions taken during or immediately 
following an emergency, including efforts to save lives and to prevent 
further property damage. Ideally, disaster response involves putting 
already established disaster preparedness plans into motion. 

Response  

Actions taken immediately before, during or directly after a civil defence emergency 
to save lives and protect property, and to help communities recover. 

Recovery 

Disaster recovery happens after damage has been assessed and involves 
actions to return the affected community to its pre-disaster state or better 
ς and ideally, to make it less vulnerable to future risk. 

Recovery 

The coordinated efforts and processes to bring about the immediate, medium-term 
and long-term holistic regeneration of a community following a civil defence 
emergency. 
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2.7 Disaster management education and training 

Recognition of the significance of disaster education began with the start of the 

International Decade for Natural Disaster Reduction in the 1990s (Sakurai & Sato, 

2016)Φ Lƴ нлллΣ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎΩ ²ƻǊƭŘ 5ƛǎŀǎǘŜr Reduction campaign introduced the 

ά5ƛǎŀǎǘŜǊ wŜŘǳŎǘƛƻƴΣ 9ŘǳŎŀǘƛƻƴ ŀƴŘ ¸ƻǳǘƘέ ǘƘŜƳŜΦ ¢Ƙƛǎ ǘƘŜƳŜ ǿŀǎ ŦǳƴŘŀƳŜƴǘŀƭ ǘƻ ǘƘŜ 

2005-2015 Hugo Framework that aimed at reducing disaster impacts. Awareness and 

recognition of the significance of disaster education continued until it became fully 

integrated in the Sendai Framework for Disaster Risk Reduction 2015 -2030 (United 

Nations [UN], 2015). ΨDisaster educationΩ and Ψdisaster trainingΩ are often used 

interchangeably. Nevertheless, each one of them aims at a different outcome. Disaster 

training aims at preparing participants for filling a specific disaster-related role, 

wƘŜǊŜŀǎ ŜŘǳŎŀǘƛƻƴŀƭ ŎƻǳǊǎŜǎ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎ 

about disasters without necessarily preparing them for specific roles (D. Alexander, 

2003).  

2.7.1 Disaster management education 

Successful implementation of disaster education reduces the impact of disasters and 

results in resilient societies (Torani, Majd, Maroufi, Dowlati, & Sheikhi, 2019). The 

effectiveness of disaster education requires an implementation of educational 

schemes that guarantee the inclusion of vulnerable groups including the elderly, 

people with disabilities, and children. For example, the Sendai Framework for Disaster 

Risk Reduction is reproduced in a child-friendly version for children aged 10 to 14 years 

of age. It is believed that when school students are educated about disaster risk 

reduction measures, they can be involved in problem-solving, the assessment of 

vulnerability and capacities, and the dissemination of disaster information across their 

families and communities (Izadkhah & Hosseini, 2005), hence contributing to the 

resilience of their communities. In Bangladesh, schools were able to develop risk 

reduction strategies and contingency plans benefiting tens of thousands of children.  

Disaster education can be implemented formally or informally. While informal 

approaches adopt a fun way of delivering disaster knowledge to students, formal 

education requires considerable effort and time in developing the required curriculum. 

A curriculum, defined as a planned educational experience on a specific subject, can 
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last for one or more sessions or up to a year-long course (P. A. Thomas, Kern, Hughes, 

& Chen, 2016). Formal disaster education can be delivered in one of three modes: 

extra-curricular integration, curriculum integration, or curriculum infusion (Petal & 

Izadkhah, 2008). 

Extra-curricular integration  

Extra-curricular integration is an approach that facilitates delivery of disaster education 

in schools. In New Zealand, the National Emergency Management Agency (NEMA), has 

facilitated disaster education in schools by creating a free resource to help both 

teachers and students develop disaster knowledge and preparedness skills (NEMA, 

n.d.-c).   

Curriculum integration  

Curriculum integration utilises units, modules or chapters on disaster risk reduction 

designed for inclusion in subjects with known duration in specific grade levels. This 

approach is relatively easy to implement, although it requires training teachers to 

ensure competence.  

Curriculum infusion  

Curriculum infusion is a comprehensive approach that uses lessons, readings, activities 

and problems in disaster risk reduction. 

Disaster education curricula have been criticised for efficacy and clarity. A study 

(Erdur-Baker et al., 2015) examined the objectives of disaster education curricula from 

the perspectives of 142 trained teachers. The results revealed that none of the 

objectives examined were perceived totally as clear, achievable and measurable. To 

facilitate effective disaster education, The United Nations Educational, Scientific and 

Cultural Organisation (UNESCO) and The United Nations Children's Fund (UNICEF) 

published a guide to help ministries of education in integrating disaster risk reduction 

education in their systems (United Nations Children's Fund [UNICEF], 2014).  

Recently, educational approaches have shifted from general disaster information to 

more context-specific material addressing local hazards and exercises in preparedness 

and response skills (UNICEF, 2014). In Japan, the way disaster risk reduction is taught 

at the higher education level has been fundamentally changed. A new method adopts 
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a multi-disciplinary approach that radically shifts the focus of disaster risk reduction 

teaching towards nurturing creative problem-solving skills (Leleito, 2018). The multi-

disciplinary problem-solving approach is based upon the realisation that building key 

competencies through transferrable skills is essential for cross-agency collaboration in 

dynamic contexts. To maximise effectiveness, disaster education lectures should be 

supported by additional methods such as simulation, gaming, disaster drills, and field 

visits (UNICEF, 2011). 

2.7.2 Disaster management training 

According to the IFRC, the aim of disaster management training is to improve technical 

skills and personnel and team management. In addition, disaster management training 

aims at encouraging knowledge and experience sharing, creating networks amongst 

disaster managers, improving the coordination of disaster response, and enhancing 

the availability and quality of disaster management tools (IFRC, 2019). The unsolicited 

group dynamics created among participants during joint multi-agency training is a 

factor that facilitates learning among trainees (Van Haperen, 2001). Moreover, joint 

training can be a tool for resolving fundamental cultural differences that exist between 

different disaster response agencies. Cultural differences were manifested between 

emergency managers and decision-makers with limited training in emergency 

management during the response to Hurricane Katrina. As a consequence, a workshop 

has been conducted to identify common educational goals between the two groups 

(Waugh Jr & Sadiq, 2011).  

Training programmes not only enhance the dexterity of individuals, they also improve 

the overall performance of organisations (Kumar & Siddika, 2017). However, the 

design and delivery mode of such programmes are of immense significance to their 

outcomes (Khan, Khan, & Khan, 2011). The design of disaster training curricula needs 

to be evidence-based and informed by industry needs (Britton, 2004; Burkle et al., 

2013; Hemstock et al., 2016; Kapucu, 2011). In 2017, generic standards for emergency 

and disaster management education in Australia were published (FitzGerald et al., 

2017). The standards were built upon three domains: knowledge, skills, and 

application. The knowledge domain consists of three themes: governance and policy 

frameworks, theoretical and conceptual basis for practice, and contemporary disaster 

management. The skills domain consists of three themes: leadership, communication 
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and collaboration. The third domain, the application domain, consists of professional 

practice and critical thinking. The themes of the three domains are illustrated in Figure 

2.3, below.  

 

Figure 2.3 Domains of the generic emergency and disaster management standards  

(FitzGerald et al., 2017) 

Standards are critical for the accreditation of emergency management programmes, 

and for transforming the field into the fully-fledged profession it vitally needs to 

become (Crews, 2001; Waugh Jr & Sadiq, 2011). In addition, standards facilitate the 

promotion of international learning, exchange and comparability among emergency 

workers (D. Alexander, 2005). 

The content of emergency and disaster management curricula used to train future and 

mid-career emergency managers are debated (Waugh Jr & Sadiq, 2011). A thorough 

literature review revealed that the topics of these curricula vary depending on the 

ŀƎŜƴŎƛŜǎΩ ǊƻƭŜǎ ŀƴŘ Ƴƛǎǎƛƻƴ ǎǘŀǘŜƳŜƴǘǎΦ ¢ƘŜ ƳǳƭǘƛŘƛǎŎƛǇƭƛƴŀǊȅ ƴŀǘǳǊŜ ƻŦ ŜƳŜǊƎŜƴŎȅ 

management and the uncertainties associated with any given disaster event explain 

the wide spectrum of topics that needs to be visited when training emergency and 

disaster responders. However, there seems to be a general agreement on the inclusion 

of the definitions of disaster terminology such as hazards, risks and vulnerabilities, and 

basic concepts including disaster types, lifecycle, etc. These topics include but are not 

limited to: 

¶ Basic concepts including types of disasters, types of emergencies and their 

associated requirements, key disaster concepts such as hazards, risks, and 

vulnerability, disaster lifecycle, and disaster terminology (D. Alexander, 2005; 

DisasterInfo, 2019; Grant, 2018; A. Norris et al., 2018). 
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¶ Leadership and communication aspects including managing interpersonal 

relations in emergency and disaster situations, problemȤsolving skills, 

psychological perception of disasters, negotiation and conflict resolution, mass 

media liaison and public relations (D. Alexander, 2005; Grant, 2018; A. Norris et 

al., 2018). 

¶ Use of ICTs in emergencies and disasters including the use of social media, big 

data and analytics, e-health technologies, communications systems during crises 

and disasters, and the role of revolutionary technologies such as the ΨǘǎǳƴŀƳƛ ƻŦ 

ǎƳŀƭƭǎŀǘǎΩ ƛƴ ŘƛǎŀǎǘŜǊ ƳŀƴŀƎŜƳŜƴǘ (D. Alexander, 2005; DisasterInfo, 2019; 

Grant, 2018; A. Norris et al., 2018). 

¶ Legal and ethical considerations in emergency management, and knowledge of 

policy and regulatory dimensions related to emergencies (D. Alexander, 2005; 

DisasterInfo, 2019; Grant, 2018; A. Norris et al., 2018). 

¶ Planning aspects including the ability to write, modify and integrate emergency 

plans, conduct scenario exercises, perform damage assessment, and provide 

medical, epidemiological, veterinary and psychosocial services (D. Alexander, 

2005; DisasterInfo, 2019; Grant, 2018; A. Norris et al., 2018). 

¶ Understanding of incident management systems, command-and-control 

processes, organisational structures, roles and responsibilities, and risk 

management (D. Alexander, 2005; DisasterInfo, 2019; Grant, 2018). 

¶ The ability to communicate and collaborate with all stakeholders involved in the 

management of a disaster including governmental and non-organisations, 

volunteers, and local communities (D. Alexander, 2005; DisasterInfo, 2019; 

Grant, 2018). 

¶ Knowledge management including library research, use of online resources, and 

knowledge about how and where to find relevant mobile applications that 

provide health-related information for facilitating planning for, the response to, 

and recovery from the consequences of disasters (D. Alexander, 2005; 

DisasterInfo, 2019; Grant, 2018). 

¶ Understanding the international disaster community, including their roles and 

responsibilities and the information and services they may provide before, 

during and after disasters. This is in addition to learning from previous events 
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through presentation, discussion, and analysis of different disaster scenarios 

both national and international (D. Alexander, 2005; DisasterInfo, 2019). 

In New Zealand, content of emergency management training offered by the NEMA is 

built upon the standard framework used to manage incidents requiring the response of 

multiple agencies, namely the Coordinated Incident Management System (CIMS) (see 

section 2.10.3). There are four training levels: foundation, intermediate, coordination 

centre interface (CCI), and function-specific. The foundation level is an interactive 

training session that introduces CIMS principles, structure and terminology and the 

general context of emergencies. The intermediate level focuses on how CIMS is used 

within a coordination centre. The CCI level contains additional information about 

CIMS. Lastly, the function level varies in duration and is tailored to specific functions 

such as logistics, welfare, civil defence centres, and public information management. 

Additional functions including planning, intelligence, operations, lifeline, recovery and 

finance are being considered (NEMA, n.d.-b).   

Implementing disaster education curricula at the undergraduate level is usually 

challenged by over-saturation of curricula whereas, at the postgraduate level, 

programmes can be tailored to the needs of professionals (Franc, Nichols, & Dong, 

2012). Disaster education can also be implemented through short courses that, 

although not as powerful in terms of career progression, can be customisable to the 

intended audience and can reach a wider range of professionals (Norris et al., 2018).  

Courses can be delivered face-to-face with hands-on experience or electronically with 

the aid of virtual reality simulations (Pfenninger et al., 2010) which may be no less 

effective than traditional face-to-face delivery modes (McCutcheon, Lohan, Traynor, & 

Martin, 2015).  

According to D. Alexander (2005), training courses should last a minimum of 200 hours 

for beginners aiming to become general emergency managers, and 50 hours for 

trained emergency managers whose aim is to improve or update their knowledge, and 

such courses may take any of the above delivery modes or both.   
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2.8 Disaster medicine 

The foundation of the literature defining disaster medicine is attributed to the efforts 

of the Swiss physician and forensic pathologist Heinrich Zangger in responding to 

civilian mine explosions at the beginning of the 20th century (Suner, 2015). Disaster 

medicine is a medical practice that focuses on the health, medical, and emotional 

issues of disaster casualties (Hogan & Burstein, 2007). It is defined as the art and 

science of patient care under circumstances of stress when the number of patients 

exceeds the normal capacities i.e. during a sudden concentration of casualties that 

overwhelms the existing medical facilities (R. K. Brown, 1966). Disaster medicine is 

associated with a broad range of specialities. The American College of Emergency 

Physicians defines emergency medicine as the medical specialty dedicated to the 

diagnosis and treatment of unforeseen illness or injury. It includes the initial 

evaluation, diagnosis, treatment, coordination of care among multiple providers, and 

disposition of any patient requiring expeditious medical, surgical, or psychiatric care  

(American College of Emergency Physicians, 2015).  

Disaster medicine is also concerned with the preparation, planning, response, and 

recovery of disaster-related medical needs throughout the disaster lifecycle (Hawley & 

Matheson, 2010). Hence, the discipline is also associated with disaster management. In 

fact, disaster medicine is sometimes defined as a discipline resulting from the marriage 

of emergency medicine and disaster management (Ciottone, 2016). Bradt, Abraham, 

and FranksΩ conceptual framework for understanding disaster medicine (see Figure 

2.4) visualises the discipline at the intersection of the three disciplines of clinical 

medicine, disaster management, and public health (Seynaeve et al., 2004). Although 

both disaster management and disaster medicine have roots in military organisations 

(Suner, 2015), the tasks of managing disasters and providing medical care to the 

victims have evolved to come under the responsibility of civilian and governmental 

organisations. Developments in the field took place during the 1960s and 1970s in 

West Germany (Stehrenberger & Goltermann, 2014). 
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Figure 2.4 Conceptual frameworks for understanding disaster medicine  

(Seynaeve et al., 2004) 

2.8.1 Key concepts in disaster medicine 

Disaster medicine is unique in that it caters for individual disaster survivors, and 

simultaneously considers recovering from the disaster and planning for future events, 

thus catering for the healthcare status of the affected population as a whole (Peleg, 

2013). The challenges associated with disaster management for both individual and 

whole population needs require substantial preparedness and training (Peleg, 2013).  

The following section explains important terminology necessary for understanding 

disaster medicine.  

Disaster healthcare  

Disaster healthcare or disaster healthcare management is a systematic process that 

utilises organisational, administrative, and operational decision-making capacities and 

skills to reduce the negative impacts of disasters and improve healthcare provision to 

disaster victims (Ardalan et al., 2009). 

Disaster behavioural health  

Disaster behavioural health concerns the application of psychological first aid to help 

individuals affected by disasters overcome the initial psychological impacts of a 

disaster event including shock, depression, and denial (Florida Health, 2019). 

https://en.wikipedia.org/w/index.php?title=Disaster_healthcare&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Disaster_behavioral_health&action=edit&redlink=1
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Medical contingency planning 

Medical contingency planning concerns examination of current resources, projected 

medical needs, management guidelines, and personnel training (Weisdorf et al., 2006).  

Medical surge  

A medical surge is an influx of patients (physical casualties and psychological 

casualties), bystanders, visitors, family members, media and individuals searching for 

the missing who present to a hospital or healthcare facility for treatment, information 

and/or shelter as a result of a disaster (Shultz et al., 2006). 

Surge capacity 

Surge capacity refers to the ability, in terms of staff, facilities, and programmes, to 

deliver medical treatment and healthcare during an unexpected increase in the 

number of individuals affected by disasters (Sheikhbardsiri, Raeisi, Nekoei-Moghadam, 

& Rezaei, 2017). 

Triage 

Triage is the process of sorting patients with the purpose of ΨŘƻƛƴƎ ǘƘŜ ƎǊŜŀǘŜǎǘ ƎƻƻŘ 

to the ƎǊŜŀǘŜǎǘ ƴǳƳōŜǊΩ ǿƘŜƴ ƳŜŘƛŎŀƭ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ƛƴǎǳŦŦƛŎƛŜƴǘ (Haller, Wurzer, 

Peterlik, Gabriel, & Cancio, 2018; Shiel, n.d.). Different triage systems exist for 

prioritising patients according to urgency for medical care (Kuriyama, Urushidani, & 

Nakayama, 2017). The Simple Triage and Rapid Treatment (START) system, for 

instance, categorises patients into one of four categories: Delayed (Yellow), Immediate 

(Red), Minor (Green) or Expectant (Black) (Lerner et al., 2008).  

2.8.2 Disaster medicine education and training 

Having proper education on and training for potential disaster events is becoming 

increasingly crucial for clinicians and healthcare providers, given the increase in 

disaster occurrences and the uncertainty about when and where a disaster may 

happen (Ciottone, 2016). The focus of disaster medicine education is on teaching the 

competencies needed by clinical personnel (Subbarao et al., 2008). Following the 9/11 

terrorist attacks, the Association of American Medical Colleges recommended 

undergraduate medical training in disaster medicine (Pfenninger et al., 2010). This was 

followed by an initiative for developing standards and guidelines for disaster medicine 

https://en.wikipedia.org/w/index.php?title=Medical_contingency_planning&action=edit&redlink=1
https://en.wikipedia.org/wiki/Medical_surge
https://en.wikipedia.org/w/index.php?title=Surge_capacity&action=edit&redlink=1
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education by the World Association for Disaster and Emergency Medicine (WADEM) 

(Archer & Seynaeve, 2007). Since then, several institutions have worked on developing 

disaster medicine competencies, and efforts have been made to integrate these 

competencies into health professions (Subbarao et al., 2008). Despite these efforts, 

disaster medicine experts continue to bemoan the low provision of disaster medicine 

education that leads to situations where health personnel lack even a basic knowledge 

of disaster medicine (J. Smith, Levy, Hsu, & Levy, 2012).  

Competencies are defined as the combination of skills and knowledge necessary to 

perform a certain task successfully (European Centre for Disease Prevention and 

Control, 2017). Competencies require contextual measurement and are usually 

achieved through designing an educational curriculum that involves identifying 

learning objectives, content and evaluation methods (Walsh et al., 2012). 

Development of an educational curriculum is a scientific process that involves several 

stages such as problem identification and general needs assessment, targeted needs 

assessment, identification of goals and objectives, specification of educational 

strategies, implementation, evaluation and feedback (P. A. Thomas et al., 2016).  

A review of available disaster medicine curricula shows that short in-service courses 

that can help in reaching a wider group of health practitioners are still lacking (A. 

Norris et al., 2018). Interestingly, the literature addressing disaster medicine 

competencies has several intersections with the topics identified in the area of disaster 

management education. Such intersections include the basics of disaster management, 

communication skills, incident management systems, and psychological support. 

Disaster medicine competencies extracted from seven resources produced over the 

period 2005 ς 2019 are shown in Table 2.2.  

A critical aspect of disaster medicine education concerns disaster mental health (Math, 

Nirmala, Moirangthem, & Kumar, 2015). The consequences of disasters may extend 

beyond initial injuries and loss of lives to serious psychological and mental health 

issues that may surface years after the occurrence of the disaster (Galea, 2007). The 

treatment of psychosocial issues such as family separation, loss of property and 

continued poverty requires the involvement of mental health professionals as well as 

psychosocial workers (Seto et al., 2019). This blended approach highlights the 
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criticality of cross-agency cooperation and coordination between disaster response 

agencies to ensure the effectiveness of mental health interventions in disasters (F. H. 

Norris, Friedman, & Watson, 2002). Nevertheless, a 2017 study revealed lack of mental 

health preparedness in the majority of countries, a situation that emphasises the 

importance of developing context-specific educational programmes (Roudini, Khankeh, 

& Witruk, 2017). 
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Table 2.2 Disaster medicine competencies identified in the literature 

Competency Reference 

Disaster/emergency management and preparedness (Hawley & Matheson, 2010; Markenson, DiMaggio, & 
Redlener, 2005; Subbarao et al., 2008; Walsh et al., 2012) 

Public health principles (Council on Linkages, 2014; Walsh et al., 2012) 

Public health emergency preparedness, surveillance and response (Markenson et al., 2005; Pfenninger et al., 2010; Subbarao 
et al., 2008) 

Clinical intervention and patient care for disasters, terrorism, and public health emergencies (Hawley & Matheson, 2010; Markenson et al., 2005; 
Pfenninger et al., 2010; Subbarao et al., 2008)  

Policy development and programme planning skills, financial planning and management skills, 
analytical/assessment skills and leadership and cultural competency skills 

(Council on Linkages, 2014) 

Communication skills (Council on Linkages, 2014; Hawley & Matheson, 2010; 
Pfenninger et al., 2010; Subbarao et al., 2008) 

Incident management and support systems  (Hawley & Matheson, 2010; Subbarao et al., 2008)  

Command and control in the hospital and at the scene, mobile medical teams, press/media training (Advanced Life Support Group, 2019) 

Personal safety and security (Hawley & Matheson, 2010; Subbarao et al., 2008; Walsh et 
al., 2012) 

Mass casualty triage and psychological triage  (Advanced Life Support Group, 2019; Hawley & Matheson, 
2010; Pfenninger et al., 2010) 

Public health law and ethics (Hawley & Matheson, 2010; Pfenninger et al., 2010; 
Subbarao et al., 2008; Walsh et al., 2012) 

Medical contingency, continuity, and recovery (Subbarao et al., 2008; Walsh et al., 2012) 

Coordination, mass casualty management, and evacuation, hospital preparedness plans, and 
experiences from worldwide disaster assistance 

(Pfenninger et al., 2010) 
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Competency Reference 

Specifics of initial management of explosive, war-related, radiological/nuclear, chemical, and 
biological incidents emphasising infectious diseases and terrorist attacks, decontamination 
procedures, stress disorders and psychosocial interventions 

(Hawley & Matheson, 2010; Pfenninger et al., 2010) 

Medical response to weapons of mass destruction, forensics, situational awareness, and disaster 
behavioural health 

(Hawley & Matheson, 2010) 

Roles and responsibilities, surge capacity, and clinical management principles (Walsh et al., 2012) 



36 

2.9 The role of ICTs in disaster healthcare 

Disaster healthcare refers to the provision of healthcare services by healthcare 

professionals to survivors and responders in an area impacted by a disaster as well as 

at evacuation receiving facilities throughout the disaster life cycle (Bush, 2005). In a 

medical response, timely access to accurate information can decrease mortality and 

morbidity (Garshnek & Burkle Jr, 1999). At times of disease outbreaks and pandemics, 

real-time data collection becomes crucial as decision-making depends to a great extent 

on the data available only after the start of the outbreak (Callaghan, 2016).  

ICTs are crucial for the exchange of information between various disaster response 

stakeholders (Kotabe et al., 2014). Technology has the potential to accelerate and 

increase the impact of relief efforts (Yoo, 2018). Humanitarian logistics, for instance, is 

guided by critical decision-making that relies on the accuracy and timeliness of 

available information (Ashish et al., 2008). It involves planning, implementation, and 

control of efficient, cost-effective flow and storage of goods and materials, and 

associated information, from an origin point to a consumption point, to meet the 

needs of end beneficiaries (A. Thomas & Mizushima, 2005). In such contexts, 

connectivity itself is a form of aid as it relays life-saving information and assists with 

the delivery of critical resources to those who need them (Garshnek & Burkle Jr, 1999).  

The reliability of communication technologies is critical to successful disaster 

management (Arnold et al., 2004). To ensure the effective and reliable use of ICTs in 

disasters, preparedness efforts should focus on enhancing L/¢ǎΩ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ 

redundancy, policy development for use during disasters, and the preparation of 

equipment, sensors and early warning systems, in addition to training and capacity 

building (Kotabe et al., 2014). In 2011, the Academy of ICT Essentials for Government 

Leaders published recommendations on the effective use of ICTs in disasters (Asian 

Disaster Preparedness Center [ADPC], 2011) including:  

¶ Facilitating access by emergency responders to communications 

¶ Conducting drills for information exchange between disaster communication 

centres and disaster sites 

¶ Familiarising disaster managers with ICT tools 
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¶ Involving ICT specialists in post-disaster activities to provide support with the 

use of ICT tools 

¶ Conducting cross-agency training on the use of ICTs in disasters including social 

media platforms   

The demand for ICTs to perform post-disaster activities, including damage assessment 

and analysis, cross-agency coordination and building situation awareness, changes 

over time depending on the stage of response. For example, real-time communication 

is heavily required in the initial stages of response in order to support time-critical 

activities such as search and rescue. Figure 2.5 shows the change in demand for ICT 

services in disasters (Kotabe et al., 2014). 

 

Figure 2.5 Demand for ICTs after a disaster 

(Kotabe et al., 2014) 

2.9.1 ICTs in direct clinical support (e-health) 

E-health refers to health services and information delivered or enhanced directly 

through the use of the Internet and related technologies (Eysenbach, 2001). As the 

global demand for a needs-based health workforce approaches 14 million in 2030, the 

need for scalable cost-effective digital technologies becomes vital ("Next Generation 

Public Health," 2019). E-health has the potential to transform healthcare systems and 

improve the quality, accessibility and cost-effectiveness of healthcare services 

(Ossebaard & Van Gemert-Pijnen, 2016). In particular, the electronic health record, 

telehealth, and emerging technologies such as artificial intelligence, big data analytics, 
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the Internet of Things, mobile computing and social media have a huge potential for 

revolutionising healthcare provision (Wilson, Wang, & Sheetz, 2014).  

When implemented and used properly, e-health technologies can provide the 

healthcare industry with several benefits, including enhanced health information 

ƳŀƴŀƎŜƳŜƴǘΣ ǘƛƳŜƭȅ ŀŎŎŜǎǎ ǘƻ ǇŀǘƛŜƴǘǎΩ ƘŜŀƭǘƘ ǊŜŎƻǊŘǎ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǘƛƳŜ ŀƴŘ 

geography, better communication between healthcare providers and consumers, and 

better use of scarce commodities such as healthcare providers (Coiera, 2015).  

The ability of e-health technologies to provide remote care where on-site support is 

lacking (Erikson & Holcomb, 2018) highlights their important role in supporting disaster 

response (Doarn & Merrell, 2014). Telehealth, for instance, is an e-health component 

that can facilitate remote healthcare services in disasters. Telehealth concerns the 

remote delivery and facilitation of health and health-related services including medical 

care, provider and patient education, health information services, and self-care via 

telecommunications and digital communication technologies (McHaney, Reychev, 

Azuri, McHaney, & Moshonov, 2019).  

Within telehealth, telemedicine uses medical information exchanged from one site to 

another to improve consumer health status using electronic communications 

(Demaerschalk et al., 2017). Telemedicine involves at least a clinician at one end of the 

communication link (Wyatt & Sullivan, 2005). Telestroke, for instance, is a 

telemedicine service that enables neurologists to remotely communicate with other 

expertise and resources for the treatment of stroke patients (Demaerschalk et al., 

2017). In 2017, the telemedicine industry was valued at US$29.6 billion and is expected 

to grow at an annual rate of 19% between 2017-2022 due to the increase in chronic 

diseases incidence, growing geriatric population, and shortage of medical 

professionals, in addition to governmental initiatives (Research and Markets, 2019). 

However, in developing countries, the use of telemedicine is challenged by the lack of 

communications infrastructure such as internet connectivity and reliable electrical 

supply (Scott & Mars, 2015). 

E-health applications that are executed via mobile technology are known as m-health 

(Van Dyk, 2014). The benefits of m-health include the expansion of healthcare 

coverage, enhancing decision-making, as well as providing healthcare services in 



39 

emergencies (Varshney, 2014). The innovation of entirely mobile systems that allow 

the rapid acquisition of data such as multiple charting, vital-signs monitoring, and 

image collection for multiple patients from disaster sites is made possible through e-

ƘŜŀƭǘƘΦ {ǳŎƘ Řŀǘŀ Ŏŀƴ ōŜ ǎŜƴǘ ǎŜŎǳǊŜƭȅ ǘƻ ŀ ƘƻǎǇƛǘŀƭΩǎ ƛƴǘǊŀƴŜǘΣ ǿƘŜǊŜ ǘƘŜȅ Ŏŀƴ ōŜ 

viewed on a web browser by control personnel (Hristidis, Chen, Li, Luis, & Deng, 2010) 

thus enhancing the efficiency of disaster response.  

The widespread use of mobile phones has been utilised in providing healthcare 

services to disaster victims and vulnerable populations (Yarmohammadian, Safdari, & 

Tavakoli, 2015). In 2019, the rate of smartphone penetration was estimated at 41.5% 

worldwide (3.2 billion users) (Statista, 2019). In disasters, the use of mobile 

applications can significantly enhance situation awareness (Tan et al., 2017). For 

example, the World Food Program (WFP) has reduced the time spent on collecting 

food security surveys by 75% and saved US$5 million annually through using mobile 

technology such as mobile phone surveys, telephone interviews, voice response and 

text messages (World Health Organization [WHO], 2016; Yoo, 2018). Table 2.3, below, 

shows possible uses of mobile applications in disasters.  

Table 2.3 Mobile app contributions in the disaster cycle 

Disaster cycle Mobile apps contributions 

Reduction Damage assessment and hazard monitoring via crowdsourcing 

Readiness Disaster risk education and preparedness education, identification of 
potential volunteers, and broadcasting early warning notifications 

Response Rapid dissemination of information, diffused data gathering (crowd-
sensing), fast and timely processing (crowd as micro taskers), and localised 
distribution of alerts.  

Recovery Post-disaster recovery information, and crowd-sourced disaster 
impacts/damage assessment 

Source: Tan et al. (2017) 

Although e-health technologies have a huge potential to enhance healthcare provision 

(Scott & Mars, 2015), their implementation remains complex (Ross, Stevenson, Lau, & 

Murray, 2016). Reasons for the slow adoption include the fragmented funding and 

governance of healthcare services, the resistance of professions to changes in existing 

models of care, in addition to concerns about the costs and complexities associated 

with e-health implementation and the need to resolve issues about how it will affect 

practitioners and consumers alike (Kabashiki, 2013).  
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2.9.2 Disaster e-health (DEH) 

Despite their different origins, priorities and operational modalities, emergency 

managers and health professionals share the same goal of providing healthcare 

services to disaster victims including safe drinking water, reliable food, shelter, 

adequate hygiene and mental health support (Bissell, 2007). Both sectors base their 

planning and preparedness activities on collecting and using information concerning 

natural and human-made phenomena that can negatively impact humans (Bissell, 

Pinet, Azur, & Paluck, 2004).  

This, and the opportunities offered by e-health technologies in gathering, processing 

and disseminating health-related information, has led to a proposal for the 

establishment of an emerging discipline of DEH. DEH lies at the intersection of three 

integral fields: disaster management, disaster medicine, and e-health (Russo, 2011; 

Sieben, Scott, & Palacios, 2013). Figure 2.6 below visualises DEH. Althwab and Norris 

(2013) defined DEH as άǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ Ŝ-health technologies in a 

disaster situation to restore and maintain the health of individuals to their pre-disaster 

ƭŜǾŜƭǎέ. 

 

Figure 2.6 Disaster e-health 

(Althwab & Norris, 2013) 

DEH aims at establishing meaningful communication between disaster managers and 

disaster healthcare professionals through the effective utilisation of e-health 

technologies (Abbas, Norris, Parry, & Madanian, 2016). The integration of medicine, 
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technology and human capabilities manifested in the DEH approach has the potential 

to significantly enhance disaster healthcare provision (Hristidis et al., 2010). 

2.9.3 ICTs in general support 

As well as providing direct medical care via e-health in disaster situations, ICTs can 

offer support for a wide range of general activities that facilitate disaster healthcare. 

The dynamic nature of disaster response emphasises the need to make efficient and 

precise decisions in minimal time (Sinha, Kumar, Rana, Islam, & Dwivedi, 2019). Timely 

access to information concerns rapid collection, processing and distribution of 

information (Arnold et al., 2004; Garshnek & Burkle Jr, 1999). Technology and 

informatics applications have had significant impacts on disaster communication, 

information management and bio surveillance (Weiner & Slepski, 2012). This section 

presents the revolutionary technologies that can be utilised in facilitating disaster 

healthcare.  

Artificial intelligence (AI)  

AI refers to intelligence displayed by a non-natural entity to automate tasks that 

require intelligent behaviour such as natural language, speech and facial recognition 

(Ashir & Sugianto, 2007). AI uses sensors, remote inputs and digital data to gather data 

from various sources, rapidly analyse the data and act upon the output, resulting in 

sophisticated decision-making capabilities (D. M. West & Allen, 2018). The analytical 

capabilities of AI and machine learning algorithms can now provide more accurate 

predictions about disease spread and population needs (άbŜȄǘ ƎŜƴŜǊŀǘƛƻƴ ǇǳōƭƛŎ 

health,έ 2019). Nevertheless, machine learning technologies can only process data that 

is input by humans and therefore can assist with but not replace human decision-

making (Guikema, 2019). Despite the accuracy and efficiency of AI algorithms, their 

use in decision support is controversial due to possible bias ("Government world 

leader in artificial intelligence," 2019). An example of such bias concerns the possibility 

of using AI algorithms in targeting individuals who have specific DNA traits with viruses 

and autonomous weapons (Oroz, 2017).  

Internet of things (IoT)  

IoT refers to a global network of interconnected objects with unique identifiers that 

can transfer data without human-to-human or human-to-computer interaction 



42 

(Weber, 2019)Φ .ȅ ŜƳōŜŘŘƛƴƎ ǎŜƴǎƻǊǎ ǿƛǘƘƛƴ ΨǘƘƛƴƎǎΩΣ Lƻ¢ ǘŜŎƘƴƻƭƻƎȅ ŜƴŀōƭŜǎ ƻōƧŜŎǘǎ 

to be sensed and controlled remotely and makes it possible for the sensed objects to 

communicate without human intervention (Blantz, 2010). IoT, coupled with AI 

algorithms, can create accurate machine learning models (Kubara, 2019). 

Big data  

Big data, which refers to very large and highly complex and diverse data collections 

that exceed traditional storage, processing and analytical capacities, enable data 

mining to reveal inherent patterns and associations (Dash et al., 2019; Kayyali, Knott, & 

Van Kuiken, 2013). This technology has huge benefits for many fields including 

epidemiology, where chronological data helps predict the onset and spread of 

infectious diseases such as influenza and SARS (Bartolomeo, 2014).  

Remote sensing  

Remote sensing is the acquisition of information about an object or phenomenon 

without making physical contact with the object (Bala, Tom, & Shinde, 2017). In 

addition to automation, remote sensing assists with creation of maps, thus enabling 

disaster responders to understand the geographical nature of disaster-affected areas, 

locations and the severity of damage, and the type of resources required for possible 

evacuation (Johari, 2018). Applications of this technology, including aerial robotics and 

RFID tags, explained next, have been useful in supporting relief operations. 

Aerial robotics  

Aerial robotics, including unmanned aerial vehicles (UAVs), are capable of performing 

real-time damage assessments effectively as well as increasing situation awareness 

through capturing and processing aerial imagery much faster and with significantly 

higher resolution than satellites (Beck, Teacy, Rogers, & Jennings, 2018; Chowdhury, 

Emelogu, Marufuzzaman, Nurre, & Bian, 2017; Ofli et al., 2016). UAVs have timely, 

cost-effective and rich data acquisition capabilities that make them suitable for use in 

restricted environments and time-sensitive situations, and in scenarios that require 

high resolution transition of information (Hildmann & Kovacs, 2019). Their ability to 

reach remote and dangerous areas with limited or no human intervention enables 

them to facilitate search operations, reconnaissance and mapping, structural 

inspection, and estimation of debris (Chowdhury et al., 2017). 
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Radio-frequency identification (RFID) technology 

RFID technology uses electromagnetic fields to automatically identify and track tags 

attached to stationary as well as moving objects (Ashir & Sugianto, 2007). RFID 

resembles a powerful automation tool that requires minimal human intervention. Its 

ability to reliably authenticate and track objects makes the technology suitable for use 

in disaster situations where first responders are often challenged by the need to 

monitor and track overwhelming numbers of disaster victims (Ashir & Sugianto, 2007).  

Geographical information systems (GIS)  

GIS are used to store, analyse, and visualise digitised maps (Johari, 2018). The 

production of GIS maps has certainly had a huge impact on the provision of disaster 

healthcare (Nelson & Greenough, 2016). A 2007 report (National Research Council, 

2007) concluded that underutilisation of GIS in disasters is itself disastrous and can 

cause loss of life and damage to property and the environment.  

Social media  

Social media are being increasingly used in different disaster stages due to the faster, 

easier, cheaper and wider dissemination of information (Stieglitz, Bunker, Mirbabaie, & 

Ehnis, 2018; Velev & Zlateva, 2012). With 2.4 billion Facebook users and WhatsApp 

and YouTube having more than one billion users each (Ortiz-Ospina, 2019), the 

significance of social media platforms as powerful communication platforms is evident. 

These platforms have proved to be useful in coordinating relief activities, mapping 

damaged areas, identifying people in need, disseminating information and guidance, 

and attracting donations (Harrison, 2015). Disaster planners can utilise these platforms 

to connect with ordinary citizens and engage them in developing disaster management 

strategies (Althwab & Norris, 2013). Response agencies can develop a deeper 

understanŘƛƴƎ ƻŦ ǘƘŜ ǇǳōƭƛŎΩǎ ƴŜŜŘǎ ōȅ ŎƻƭƭŜŎǘƛƴƎ ǘƘŜƛǊ ƻǇƛƴƛƻƴǎ ŀƴŘ ŎǊŜŀǘƛƴƎ ŀ 

feedback loop (Yoo, 2018). In 2015, during the South Carolina floods, residents were 

tweeting at a rate of 3,000 tweets per hour (Karami, Shah, Vaezi, & Bansal, 2020); an 

influx of information that necessitates matching analytical capabilities. Despite their 

positive impact, social media can disseminate rumours, promote terrorism, and 

undermine authorities (D. E. Alexander, 2014). These drawbacks, in addition to the 

growing volume and complexity of information on social media platforms, makes it 

necessary to identify and verify new information (Schifferes et al., 2014; Sheridan 
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Libraries, 2019). The widespread use of social media in ǘƻŘŀȅΩǎ ǎƻŎƛŜǘƛŜǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ 

that these platforms should be central to the development of disaster response 

strategies (D. E. Alexander, 2014). 

Crowdsourcing  

Crowdsourcing in disasters refers to the ability of individuals to self-organise, 

communicate as a network, and continuously assist each other during the event 

(Auferbauer, Ganhör, & Tellioglu, 2015). Crowdsourcing, performed on connectivity 

platforms such as smart phones and social media, has the ability to gather information 

quickly, accurately and cost-effectively (Wazny, 2017). During the 2010 Haiti 

earthquake response, crowdsourcing enabled volunteers, experts and organisations to 

rapidly integrate information resulting in the production of highly accurate maps 

(Heinzelman & Waters, 2010).  

The roles of ICTs in disaster response are increasingly being recognised especially after 

the Haiti earthquake in 2010. Post-Haiti earthquake, experts agreed on the need for 

more collaboration around an integrated framework for the use of multiple channels 

of information during disasters, better ICT preparedness, and public education on the 

use of alternative communications channels during an emergency (Blantz, 2010). The 

technological advances and multi-disciplinary approaches to disaster relief will play a 

significant role in enhancing disaster response as well as empowering disaster-affected 

communities in future (Nelson & Greenough, 2016).  

2.10 Cross-agency communication in disasters 

Health is defined as a state of complete physical, mental and social wellbeing and not 

merely the absence of disease or infirmity (WHO, 2006). In disasters, healthcare 

provision requires the simultaneous involvement of different organisations or agencies 

within the same sector (Hick et al., 2004). This situation entails substantial cross-

agency collaboration and coordination in order to minimise response time and avoid 

duplication of tasks (Al Saadi, 2018).  

The IFRC is a global humanitarian organisation that acts before, during and after 

disasters and health emergencies to meet the needs and improve the lives of 

vulnerable people. Founded in 1919, IFRC has 192 member national societies that 
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serve 160 million people annually (IFRC, n.d.-b). Given its rich and long experience in 

disaster management, IFRC is a reliable source of disaster healthcare information. 

According to IFRC, responders work together to achieve a common result through a 

process of communication of relevant information leading to collaboration and 

subsequent coordination (IFRC, 2000). These stages were chosen as the basis of the 

review of the literature related to multi-agency disaster healthcare provision.   

2.10.1 Communication 

Communication is the process through which an organisation sends a message across a 

channel to another part of the organisation or to another organisation in the network 

(Kapucu, 2006). Disaster communication refers to information creation, seeking, 

and/or sharing among the individuals, organisations, and media in the context of a 

disaster (B. F. Liu, Fraustino, & Jin, 2016). Information exchange across responding 

agencies reveals unforeseen risks for which plans can be developed or adjusted to 

minimise suboptimal decisions such as unnecessary evacuation (Bellamy, 6, Raab, 

Warren, & Heeney, 2008).  

While vertical information exchange ensures information credibility, horizontal 

information exchange is essential for enhancing situation awareness (SA), minimising 

cost, and sharing expertise (Abbas, Norris, & Parry, 2018b). SA is defined as all 

knowledge that is accessible and can be integrated when required into a coherent 

picture to assess and cope with a situation (Sarter & Woods, 1991). SA is critical for 

disaster response since it provides cumulative pieces of information which, when 

interpreted, become the basis for critical decision-making (Abbas et al., 2018b). 

Building SA in rapidly changing scenarios requires collaboration between different 

agencies and the integrated use of information management systems and resources 

(Soini, Linna, Leppaniemi, & Jaakkola, 2009). This can be achieved through utilising 

common operating pictures: platforms for gathering and integrating data from 

multiple sources including satellites, sensors, mobile and geospatial systems (J. M. 

Smith, 2012). The end goal of SA, and communication in general, is to have the right 

information sent to the right person at the right time (Abbas et al., 2018b). 

Emergency information systems play a significant role in building and communicating 

SA (Anparasan & Lejeune, 2017). These systems aim at establishing an integrated 
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communications capability that supports the operations of the disaster management 

stakeholders (Turoff et al., 2004). Since the management of disaster situations requires 

regular updates, these systems should be designed to handle real-time information 

exchange (Sinha et al., 2019). Decision support systems assist disaster responders in 

the process of evaluating and choosing the most suitable emergency plan for a given 

scenario (Shan, Wang, Li, & Chen, 2012).  

For enhanced SA, emergency responders should be acquainted with information 

systems before the occurrence of a disaster event (Tan et al., 2017).  

2.10.2 Collaboration 

Collaboration in the context of a multi-agency response involves a joint needs 

assessment, sharing ideas on how to overcome problems, and initiating joint practical 

responses (IFRC, 2000). The joint needs assessment eliminates duplicate information, 

increases the confidence and the relevance of the assessments for all disaster 

response stakeholders, and avoids wasting resources on a task that can be done 

collectively (Inter-Agency Standing Committee [IASC], 2017). According to IFRC (2000), 

collaboration between disaster response agencies involves: 

¶ Identifying affected population groups and jointly assessing their potential 

capacities and needs in order to determine high priority groups 

¶ Coordinating assistance standards of health services, water supply and 

sanitation, nutrition, food aid, shelter and site planning according to the Sphere 

standards (SPHERE, 2018) 

¶ Mobilisation of relief resources taking into consideration medical supplies, food, 

communication systems, transport and organisation of deliveries, and the 

availability of people to render urgent assistance (relief), equipment and 

sanitation 

¶ Joint training 

The goal of collaboration is to coordinate the relief activities of multiple disaster 

management agencies or alternative solutions to manage the disaster situation (Yang, 

Lee, Rao, & Touqan, 2009). Collaboration involves several activities, including planning 
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and training, and requires substantial funding. This highlights the roles these activities 

play in achieving collaboration.  

Planning   

According to D. E. Alexander (2017), emergency planning is an art and a science that 

ƛƴǾƻƭǾŜǎ ΨǘƘƛƴƪƛƴƎ ǘƘŜ ǳƴǘƘƛƴƪŀōƭŜΩΦ 9ƳŜǊƎŜƴŎȅ ŀŎǘƛƻƴ Ǉƭŀƴǎ Ŏƻƴǘŀƛƴ ǇǊŜ-planned 

actions that should be implemented immediately when a disaster occurs to reduce its 

negative impacts (Binder, 2001). To operationalise command-and-control 

management models, emergency response plans are utilised (Boin & McConnell, 

2007). Emergency response plans serve as operational manuals for disaster decision-

making in designating authority, specifying operational procedures, and providing 

guidance for coordinating emergency responders (Lindell & Perry, 2007). While action 

and response plans focus on the immediate response, disaster contingency plans cover 

the required procedures and actions that are part of the recovery process (HACCP 

Mentor, 2018). 

Disasters do not impact all members of a society equally (Hobson, Bacon, & Cameron, 

2014). Within the affected population, certain groups may be more vulnerable to 

disasters than the rest of the community such as people with disabilities, elderly 

people, groups with lower socioeconomic status, indigenous peoples, and migrants. 

The vulnerability of these societal sectors can be attributed to several factors including 

income and social status, level of education, employment and working conditions, and 

access to healthcare (J. R. Lindsay, 2003). Therefore, careful consideration should be 

given to the needs of these groups when planning disaster response to ensure 

effective healthcare outcomes. Nevertheless, the uncertainty associated with disaster 

events certainly complicates the ability of local agencies to assess the required 

response and recovery capacity during emergency planning. Hence, flexible disaster 

planning that accommodates the perspectives of affected communities is pivotal 

(Steinberg, 2016). Community Based Disaster Management (CBDM) is an example of 

an approach that empowers communities to be pro-active in disaster management, 

especially in preparedness and mitigation programmes (PreventionWeb, 2008). The 

absence of community involvement in disaster planning results in substandard disaster 

relief, overestimated need for external resources, and frustration about operational 

performance (Pandey & Okazaki, 2005). Planning strategies should cater for 
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psychosocial support, and for the needs of vulnerable groups including indigenous 

peoples, and people with disabilities. 

Mental health 

Mental health issues are twice or three times higher among disaster victims than the 

general population (Math et al., 2015). Disaster victims are often at high risk of 

suffering psychological problems such as anxiety and depression (Thoresen, Birkeland, 

Arnberg, Wentzel-Larsen, & Blix, 2019). A range of psychiatric disorders including 

increased risk of post-traumatic stress disorder (PTSD), obsessiveςcompulsive disorder 

(OCD), panic disorder, and alcohol abuse were found to be associated with the 

occurrence of disaster events (Reifels, Mills, Dückers, & O'Donnell, 2019). 

Unfortunately, the stigma associated with mental patients in many parts of the world 

(Kc, Gan, & Dwirahmadi, 2019) prevents them from seeking help due to fear of societal 

rejection (Haddad & Haddad, 2015). Cultural factors related to shame, collectivism, 

and spiritual beliefs have negative implications on post-disaster psychosocial 

interventions (Hechanova & Waelde, 2017). Mental illness can have far more life-

changing impacts than physical illness, and the provision of adequate support at an 

early stage could minimise the impacts and make a positive progress towards 

normality (Kc et al., 2019). Therefore, psychological resilience training is critical for 

communities vulnerable to disasters (Kc et al., 2019). In the United States, 

psychological first aid programmes have been developed and adopted by several 

disaster response organisations to lower the distress of traumatic incidents and to 

educate people about immediate as well as long-term coping mechanisms (B. Allen et 

al., 2010).  

Indigenous peoples 

The United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP), the 

American Declaration on the Rights of Indigenous Peoples (Errico, 2017), the 

establishment of the United Nations Permanent Forum on Indigenous Issues (UNPFII) 

(Stamatopoulou, 2009), and the Expert Mechanism on the Rights of Indigenous 

Peoples (EMRIP) (De la Vega, 2014) are some of the declarations and mechanisms that 

have recognised the rights of indigenous peoples in the past 20 years (World Bank, 

2019). Yet, indigenous peoples are among the most marginalised groups, and the most 

likely to suffer serious and extreme impacts of natural disasters, and their rich 
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ancestral knowledge and wisdom in managing disasters is still underutilised (Fowler, 

2017).  

The Sendai Framework explicitly calls for a people-centred approach that engages with 

indigenous peoples in developing and implementing disaster management policies and 

strategies that utilise their local knowledge in mitigation strategies (United Nations 

Office for Disaster Risk Reduction [UNDRR], 2016). While a top-down policy is 

essential, it is basically the local-level bottom-up policy that provides the momentum 

for the execution of mitigation strategies (Pearce, 2003) which essentially include risk 

communication. Risk communication refers to the exchange of real-time information, 

advice and opinions between experts and people facing threats to enable them to take 

informed protection decisions (WHO, 2019a).  

Lƴ bŜǿ ½ŜŀƭŀƴŘΣ ŀ ǇǊƻƧŜŎǘ ǘƻ ƛƳǇǊƻǾŜ aņƻǊƛ ŎƻƳƳǳƴƛǘȅ ŜƴƎŀƎŜƳŜƴǘ ƛƴ ǘƘŜ ŜǾŜƴǘ ƻŦ 

natural disasters and other emergencies was nominated for significant funding in 2019 

όϦaņƻǊƛ ǊŜǎƛƭƛŜƴŎŜ ƛƴ ŎƛǾƛƭ ŘŜŦŜƴŎŜ ǎǘǳŘȅΣϦ нлмфύ. This is a positive sign for the increasing 

ŀǿŀǊŜƴŜǎǎ ŀōƻǳǘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƛƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜǎΩ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ŘƛǎŀǎǘŜǊ 

planning.  

People with disabilities 

In 2013, a survey conducted by the United Nations on how people with disabilities 

prepare for and cope with disasters showed that out of 6,000 disabled people from 

126 countries, only 20% could evacuate immediately without difficulty, 6% would not 

be able to evacuate at all, and the rest would be able to evacuate with a degree of 

difficulty (Turris & Lund, 2013). Although disabled people may be significantly more 

vulnerable to disasters than the majority of their community due to physical, cognitive, 

and socioeconomic factors (D. L. Smith & Notaro, 2009), few governmental measures 

exist to address their needs (United Nations Department of Economic and Social Affairs 

[UNDESA], 2013). The fact that their voices hardly come to the fore has prompted 

international calls for inclusive policies and programmes that support the rights of 

people with disabilities (United Nations Development Programme, 2018).  

Non-governmental organisations (NGOs) 

A non-governmental organisation (NGO) is an organisation that is independent of the 

government and whose primary mission is not commercial (Coppola, 2006). NGOs 
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work towards ideological rather than financial ends (Werker & Ahmed, 2008). Funded 

by grants and fundraising, NGOs value their independence and neutrality (Coppola, 

2006). According to their mandates, NGOs usually provide relief whenever and 

wherever possible (Eikenberry, Arroyave, & Cooper, 2007). In recent decades, NGOs 

have expanded significantly proving their existence as powerful actors in disaster 

response (K. West, 2017). This may be linked to the bureaucracy that hinders prompt 

governmental response (Eikenberry et al., 2007). The level of collaboration with and 

reliance on NGOs varies across countries with a notable presence in low- and middle-

income countries (Galway, Corbett, & Zeng, 2012). 

Training  

Training highlights areas for improved inter-organisational cooperation in 

preparedness, response, and mitigation (Graham & Stephens, 2018). Education and 

ǘǊŀƛƴƛƴƎ ŀǊŜ Ǿƛǘŀƭ ŦƻǊ ŎƭŀǊƛŦȅƛƴƎ ŎƻƴŦǳǎƛƻƴ ŀƴŘ ŜŘǳŎŀǘƛƴƎ ŀƎŜƴŎƛŜǎ ŀōƻǳǘ ŜŀŎƘ ƻǘƘŜǊΩǎ 

knowledge, skills, roles, and expected behaviour (Flin, 1996, as cited in Sinclair, Doyle, 

Johnston, & Paton, 2012; Paton & Jackson, 2002, as cited in Sinclair et al., 2012).  

Disaster drills are used to evaluate and enhance the capacity of the local disaster 

response (Green, Modi, Lunney, & Thomas, 2003). However, these trainings are costly 

and are usually challenged by resistance to committing resources for low probability 

events (Lindell & Perry, 2003). Joint training is conducted to reduce cost, to enhance 

training quality and to establish trust and relations between potential stakeholders 

(IFRC, 2000).  

An important aspect of training concerns disaster terminology. Terminology always 

adapts to shifts in thinking with new terms adopted or old ones expanded (Twigg, 

2007). Therefore, as disaster management approaches evolve over time, so does the 

set of terminology used by different professional groups. An example of such 

ŎƻƴŦǳǎƛƻƴ ƛǎ ǘƘŜ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳǎ ΨǊƛǎƪ ŀǎǎŜǎǎƳŜƴǘΩ ŀƴŘ ΨǾǳƭƴŜǊŀōƛƭƛǘȅ 

ŀǎǎŜǎǎƳŜƴǘΩΦ ¢ƻ ŀǾƻƛŘ ƳƛǎǳƴŘŜǊǎǘŀƴŘƛƴƎǎ ŀƴŘ ŜƴƘŀƴŎŜ ƪƴƻǿƭŜŘƎŜ across various 

collaborating groups, it is vital that training efforts inform responders of the existing 

and sometimes contradictory disaster terminology, and highlight the differences that 

exist in definitions (Thywissen, 2006). 
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Funding 

Assistance for disasters is categorised into emergency response, reconstruction and 

rehabilitation, and disaster risk reduction (Watson, Caravani, Mitchell, Kellett, & 

Peters, 2015). Although the level of vulnerability of a certain community depends on 

the development of and investment in disaster reduction measures (Watson et al., 

2015), the majority of disaster finance is dedicated to emergency response while the 

other two categories remain poorly financed (Watson et al., 2015).  

Interestingly, the amount of financial support directed towards a certain disaster may 

not necessarily be driven by requirements. A study that analysed trade-offs between 

funding strategies and operational performance in humanitarian operations revealed 

that responses to severe disasters get over-funded due to extensive public attention 

ŀƴŘ ǳƴŎŜǊǘŀƛƴǘȅ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ΨŜȄǇŜŎǘŜŘΩ ƴŜŜŘǎ ό!Ŧƭŀƪƛ ϧ tŜŘǊŀȊŀπaŀǊǘƛƴŜȊΣ 

2016).  

The increasing frequency and severity of disaster events results in an increasing drain 

on public finances (Clarke, Mahul, Poulter, & Teh, 2017). Limited funds and a 

preference for funding post-disaster activities prevent many governments from making 

a national funding commitment towards disaster risk reduction (J Kellett, Caravani, & 

Pichon, 2014). 

Considering the impact of disaster reduction measures on community resilience 

(Watson et al., 2015), the current funding priorities entail more research into disaster 

funding strategies. According to the World Bank Group, a comprehensive disaster 

ŦƛƴŀƴŎŜ ǎǘǊŀǘŜƎȅ ǊŜŦŜǊǎ ǘƻ άǘƘŜ ōǊƛƴƎƛƴƎ ǘƻƎŜǘƘŜǊ ƻŦ ǇǊŜ- and post-disaster financing 

instruments that address the evolving need of funds from emergency response to 

long-ǘŜǊƳ ǊŜŎƻƴǎǘǊǳŎǘƛƻƴέ (Clarke et al., 2017, p. 565).  

2.10.3 Coordination 

Disasters are characterised by the rapid influx of humanitarian assistance organisations 

and an outburst of mutual aid from local citizens and highly stressed local 

governmental and non-governmental institutions. The more complex the incident is, 

the greater the number and variety of responding organisations (Federal Emergency 

Management Agency [FEMA], 2019). Coordination refers to the process through which 
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organisations align their actions with each other to achieve a common objective 

(Comfort, 2007). It aims at eliminating fragmentation and duplication in services, 

harmonising separate disaster actions or activities, and clarifying roles and 

responsibilities to ensure the delivery of humanitarian assistance in a cohesive and 

effective manner (IFRC, 2000). Lƴ ŀ ŎƻƻǊŘƛƴŀǘŜŘ ŜŦŦƻǊǘΣ ǇŜƻǇƭŜ ŀƴŘ ǳƴƛǘǎ ƪƴƻǿ άwhat 

ǘƘŜȅ ŀǊŜ ǘƻ Řƻέ ŀƴŘ άǿƘŜƴ ǘƘŜȅ ŀǊŜ ǘƻ Řƻ ƛǘέ and they see the relationship between 

what they do and what the coordinated whole achieves (Denise, 1999).  

The complex management of incidents involving agencies with different operational 

modalities, capabilities and organisational cultures (Abbas et al., 2018b) requires 

designated structures. Incident management structures are frameworks of 

standardised structures, functions, processes and terminology used to coordinate the 

activities of various response agencies at times of emergencies and disasters όhŦŦƛŎƛŀƭǎΩ 

Committee for Domestic and External Security Coordination [ODESC], 2019).  

In New Zealand for example, CIMS framework describes how agencies coordinate, 

command, and control incident responses of varying scales. This includes how the 

response can be structured, and the relationships between the respective CIMS 

functions and between the levels of response. CIMS uses the following functions to 

coordinate response (ODESC, 2019): 

Control  

Coordinates and controls the response. 

Safety 

Advices on measures to minimise risks to response personnel. 

Intelligence 

Collects and analyses information and intelligence about context, impact and 

consequences as well as distributing intelligence outputs. 

Planning 

Leads planning for response activities and resource needs. 
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Operations 

Directs, coordinates, and supervises the elements of response in a detailed manner on 

behalf of the control function. 

Logistics 

Provides personnel, equipment, supplies, facilities, and services to support response 

activities. 

Public information management 

Develops and delivers messages to the public, directly and through the media, and 

liaises with the community if required. 

Welfare 

Coordinates the delivery of emergency welfare services and resources to affected 

individuals, families and communities 

Recovery 

Starts the recovery management process during the initial response phase and ensures 

that the recovery process is integrated with the response.  

Disaster response coordination in New Zealand is organised across hierarchical levels 

with each level supported and coordinated by the level that precedes it in the 

hierarchy. These levels are: national, regional, local, and incident. While being 

hierarchically orchestrated through the control function, CIMS functions must 

collaborate and coordinate response activities with each other. This networked 

hierarchy coordination structure is illustrated in Figure 2.7.    

 

Figure 2.7 Relationship between the different response levels  

(ODESC, 2019) 
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Coordination can be achieved by command where strong leadership is accompanied by 

authority, by consensus where the leading capacity aims at prioritising and 

harmonising the various functions and activities, or by default in the absence of formal 

coordination where it revolves around basic information exchange and division of 

labour (Donini, 1996). In all cases, coordination aims at utilising available instruments 

to effectively deliver a cohesive response ("Coordination," n.d.).  

2.11 Cross-agency information exchange  

2.11.1 Health information exchange  

Health information exchange (HIE) is the ability of health information technology (HIT) 

to share patient data (Shen et al., 2019). HIE eliminates unnecessary paperwork, 

facilitates coordinated patient care, and assists with clinical decision-making. 

Moreover, it has the ability to get patients involved in their care, reduce duplications in 

treatments, and minimise cost (Office of the National Coordinator for Health 

Information Technology [ONC], 2019a).  

Despite these abilities, sharing health information is restricted by the need to protect 

ǇŀǘƛŜƴǘǎΩ ǇǊƛǾŀŎȅ ŀƴŘ ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ (Shen et al., 2019). Despite their criticality, privacy 

restrictions may prevent many health practitioners from cooperating with other 

agencies or sharing information even within their own organisation (Lips, O'Neill, & 

Eppel, 2011). In disasters, where various response agencies need to communicate, 

different interpretations of privacy legislation and a lack of knowledge about how to 

deal with non-governmental service providers often hinder smooth information 

exchange (Abbas et al., 2018b). Legal interoperability covers laws, policies, procedures 

and the cooperation agreements needed to allow the seamless exchange of 

information between different organisations, regions and countries (E-Health 

Governance Initiative, 2017). Legal interoperability, including when and how to relax 

privacy regulations and how to recover from diminished conditions, should be clear to 

individuals involved in disaster response. 

2.11.2 Health data 

Health data refers to any data related to health conditions, reproductive outcomes, 

causes of death, and quality of life (Segen, 2002). Data collected at an individual 
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ǇŀǘƛŜƴǘ ƭŜǾŜƭ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ Ψǳƴƛǘ ƭŜǾŜƭ ŘŀǘŀΩΣ ǿƘŜǊŜŀǎ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜǎŜ Řŀǘŀ ŀǊŜ 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŀƎƎǊŜƎŀǘŜ ŘŀǘŀΩΦ ¦ƴƛǘ ƭŜǾŜƭ Řŀǘŀ, which are used to support patient care, 

contain patientsΩ characteristics, illness, and provided care. Aggregate data, on the 

other hand, provide information about disease prevalence and distribution as well as 

assisting with community service planning and decision-making (K. Kerr & Norris, 

2008).  

Health data can be collected using MDSs. An MDS is a collection of standardised 

datasets focused on selected aspects of a single topic and supported by a document 

such as a data dictionary that explains its associated meanings, usage and format 

(McDaniel, 1993). For example, an MDS on ageing and older persons is a compilation 

of available data focused on selected aspects of demographic, social, economic and 

health characteristics of older persons (WHO, 2019b). In nursing, an MDS is a 

standardised assessment tool that measures health status in nursing home residents 

(University of California San Francisco Geriatrics, 2018). To standardise reporting, WHO 

developed the MDS depicted in Figure 2.8 for their emergency medical teams to use 

when responding to sudden onset disasters (Jafar, Fletcher, Lecky, & Redmond, 2018). 

A similar MDS is ǎǳƎƎŜǎǘŜŘ ƛƴ ǘƘƛǎ ǊŜǎŜŀǊŎƘΦ ¢ƘŜ ²IhΩǎ a5{ Ŏƻƴǎƛǎǘǎ ƻŦ ƳƻŘǳƭŜǎ, each 

of which addresses a specific aspect of the emergency response:  

 

Figure 2.8 WHO MDS for standardised reporting by emergency medical teams  

(WHO et al., 2016) 

Health data can be organised in different repositories including medical registries, 

patient records, or electronic health records (EHRs). A medical registry is defined as a 

systematic collection of a clearly defined set of health and demographic data for 

patients with specific health characteristics, held in a central database for a predefined 

purpose (Arts, De Keizer, & Scheffer, 2002). In contrast, a patient record consists of all 
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data and documents generated or received during the care of a patient at a healthcare 

institution (K. Kerr & Norris, 2008).  

EHRs, on the other hand, focus on continuity of care. They contain retrospective, 

concurrent, and prospective information and their primary purpose is to support 

continuing, efficient and quality integrated healthcare (International Organization for 

Standardization, 2004). EHR patient data is contained in digital form, stored and 

exchanged securely, and is accessible by multiple authorised users. Authorised users 

can access EHRs to instantly and securely access patientsΩ medical histories, 

medications, diagnoses, allergies, immunisation, treatment plans, radiology images, 

and laboratory results in addition to having the ability to utilise evidence-based tools in 

decision-making (Office of the National Coordinator for Health Information Technology 

[ONC], 2019b). Patient data can be stored in the form of unstructured narrative texts 

or structured coded data that can be used by various healthcare professionals 

(Häyrinen, Saranto, & Nykänen, 2008). The benefits of EHRs include enhanced 

communication and care coordination, timely decision-making, cost-effectiveness, 

public health surveillance and healthcare support during disasters (Kimura, Oku, & 

Yamamoto, 2011). Nevertheless, widespread privacy and confidentiality concerns 

among the public impede the adoption of EHRs (Angst & Agarwal, 2009).    

In disasters, when evacuation is necessary, victims often leave without taking their 

medications and documents, forcing healthcare providers at the destinations to treat 

them without knowing their medical history. In such situations, EHRs can be extremely 

useful in enabling continuity of care (S. H. Brown et al., 2007). In addition, the ability of 

EHRs to keep copies of patient records away from disaster sites, including hospitals, 

allows health professionals to access patient information during and after the disaster 

event (Kimura et al., 2011). In emergencies and disasters, the availability of a patient 

summary, i.e., a digital dataset consisting of the most important clinical patient data, 

can be lifesaving for disaster victims (European Commission, 2017). A patient summary 

contains critical data such as allergies, medical problems, medical implants, recent 

surgical procedures, and current medications.  
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2.11.3 Interoperability  

For data from multiple sources to be shared and used, data must be built upon 

common words, structures, and organisation (Hammond, 2005). Interoperability refers 

to the ability of two or more systems or components to exchange information and to 

use the information that has been exchanged (Geraci et al., 1991). E-health 

interoperability enables e-health systems to use and exchange computer interpretable 

as well as human understandable data and knowledge (E-Health Governance Initiative, 

2017). Interoperability has several aspects in addition to the legal perspective (see 

section 2.11.1). For instance, if two systems are semantically interoperable, it means 

that they are similarly structured for data exchange and they both use the same 

terminology, thus allowing the receiving system to interpret the meaning of the data 

(Matney, 2016). Unlike semantic interoperability, technical interoperability is not 

concerned with the meaning of what is being exchanged (Benson & Grieve, 2016). 

Technical interoperability concerns the ability of two or more ICT applications to 

accept data from each other and to perform a given task appropriately without the 

need for extra operator intervention (E-Health Governance Initiative, 2017). Barriers to 

technical interoperability include incompatibility of hardware or software, mismatched 

data structures, incompatible database designs, different data and information 

distribution channels, conflicting data definitions and different terminology (Lips et al., 

2011).  

The Healthcare Information and Management Systems Society (HIMSS) classifies 

interoperability into the following four levels (Sullivan, 2019): 

Foundational interoperability establishes the inter-connectivity requirements needed 

for one system or application to securely communicate data to and receive data from 

another. 

Structural interoperability defines the format, syntax, and organisation of data 

exchange for interpretation. 

Semantic interoperability provides for common underlying models and codification of 

the data including the use of data elements with standardised definitions to provide 

shared understanding and meaning to the user.  
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Organisational interoperability concerns governance, policy, social, legal and 

organisational considerations to facilitate secure, seamless and timely communication 

and use of data both within and between organisations, entities and individuals.  

In healthcare, challenges of interoperability include the difficulty of standardising 

terminologies, lack of a universal coding systems, and different laws and policies (E-

Health Governance Initiative, 2017). Global interoperability cannot be attainable 

unless global, well defined standards emerge (Bassi & Horn, 2008; Hammond, 2005). 

2.11.4 Health data standards  

In the context of healthcare, data standards refer to methods, protocols, 

terminologies, and specifications pertaining to the collection, exchange, storage, and 

retrieval of information used in healthcare applications (Erickson, Wolcott, Corrigan, & 

Aspden, 2003). Standards are defined, maintained, and updated by standards 

development organisations (SDOs) in collaboration with the expected users of the 

standards. Health data standards are key to the exchange of data across independent 

sites involved in patient care, to the aggregation of health data, and to creating 

population databases (Hammond, 2005). In addition to enabling data exchange across 

different environments, standardisation allows datasets to be stored and used in 

multiple ways, reducing cost, allowing data conversion, and supporting training needs 

(ADPC, 2011).  

Healthcare concepts are represented as data elements. A data element is a unit of data 

with a specific code, name, definition, and a set of possible values (Hammond, 2005). 

The standardisation of data elements concerns defining what to collect, deciding how 

to represent what is collected, and determining how to encode the data for 

transmission (Erickson et al., 2003). To preserve the meaning of exchanged data, and 

to enable the integration of clinical data from multiple sources, it is crucial to cross-

map and harmonise healthcare terminologies (Matney, 2016). 

Interoperability of health information involves several standards including health 

record standards, identity standards, information governance standards, laboratory 

information standards, medicines information standards, mental health information 

standards, and security standards (New Zealand Ministry of Health [MoH], 2019). 

Widely-used health standards include Logical Observation Identifiers Names and Codes 
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(LOINC), Systematised Nomenclature of MedicineτClinical Terms (SNOMED CT), and 

Fast Healthcare Interoperability Resources (FHIR).     

Logical Observation Identifiers Names and Codes (LOINC) 

LOINC is a common language (set of identifiers, names, and codes) for identifying 

health measurements, observations, and documents. It provides a set of universal 

names and ID numbers for encoding clinical observations and lab values for use in 

health information systems or transmission in electronic messages (Matney, 2016).  

Systematised Nomenclature of MedicineτClinical Terms (SNOMED CT) 

SNOMED CT is an international standard for coding healthcare data based on a formal 

terminology model that provides clear definitions of healthcare concepts. With over 

340,000 clinical concepts and 1.2 million terms, SNOMED CT contains the most 

detailed concepts for representing clinical and patient safety information (Erickson et 

al., 2003).  

Fast Healthcare Interoperability Resources (FHIR)  

FHIR is the global industry standard for passing healthcare data between systems. The 

goal of FHIR is to facilitate system-to-system communication through developing 

application programming interfaces (APIs) suited to programming (Boussadi & Zapletal, 

2017). An API is a set of functions and procedures used to create applications that 

access the features or data of an operating system, application, or other service. FHIR 

utilises existing logical and theoretical models to provide a consistent, easy to 

implement, and rigorous mechanism for exchanging data between healthcare 

applications.  

2.12 Chapter summary 

The literature review chapter aimed at introducing the reader to the context of 

disaster healthcare through a collaborative lens. Basic concepts of disasters were 

reviewed including their types, management, health dimension, and tools that 

influence information exchange during these critical circumstances. The vital role of 

ICTs in disseminating critical information effectively and efficiently was highlighted.  

By focusing on the subject in greater detail, the need for collaboration and 

coordination of efforts between agencies with different backgrounds and mission 
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statements became clear. Hence, communication, collaboration and coordination 

across response agencies were reviewed. Certainly, these processes, which aim at 

enhancing the quality of healthcare provision in disasters, are profoundly linked to the 

effectiveness and efficiency of the exchanged information. Information remains central 

to healthcare provision as is evident by the unprecedented COVID-19 global pandemic. 

Therefore, a closer look into disaster information management led to reviewing health 

information exchange, health data, and data standards used to exchange health data.  

The conclusion to be drawn from this literature review is that enhancing healthcare 

provision is profoundly linked to the quality of communication across disaster 

response agencies, and is certainly influenced by the information these agencies 

exchange and build their decisions upon in disasters.  

Although the issues of cross-agency communication and of information exchange 

during disasters are thoroughly researched, there exists a gap in research with regard 

to investigating communication barriers between response agencies and the health 

sector specifically. In addition, an approach that utilises health data and technological 

tools to enhance the efficiency of information exchange between these two sectors is 

not yet identified. Moreover, ways of building trust between emergency management 

and health agencies in disasters is a third gap that has been highlighted through this 

literature review.  

Hence, the attempt to investigate possible ways of enhancing disaster healthcare 

requires questioning viable ways of utilising the two issues pinpointed by the literature 

review and later formulated by the research questions: trust and healthcare data. 
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Chapter 3  Methodology 

3.1 Philosophical worldview 

A worldview, sometimes referred to as a paradigm, is άa basic set of beliefs that guide 

actionέ (Guba, 1990, p. 17). It refers to presuppositions about what the world is 

actually like and what constitutes valid and important knowledge about the world 

(Cobern, 1996). This research is guided by the constructivist worldview, which is the 

view that people construct their own understanding and knowledge of the world, 

through experiencing things and reflecting on those experiences (Bereiter & 

Scardamalia, 2014). Crotty (1998) assumed that as human beings engage with the 

world, they construct meanings according to their social and historical perspectives 

and that the basic generation of meaning is always social, stemming from human 

communication.  

In disasters, scenarios change rapidly. When decision-makers encounter something 

new, they have to reconcile it with their previous knowledge and experience, 

sometimes changing what they believe, and sometimes discarding the new data that 

they find irrelevant. For this reason, it is logical to assume that existing knowledge 

about how individuals and groups of people interact with changing scenarios such as 

disasters will always be questioned, explored, and assessed. This view is consistent 

with the essence of this research: investigating cross-agency communication and 

information exchange in disasters. More specifically, the research is guided by social 

constructivism. Social constructivism is a theory of knowledge in sociology and 

communication theory. It questions the knowledge and understandings of the world 

that are developed jointly by individuals and assumes that understanding, significance, 

and meaning are developed in coordination with other humans (Amineh & Asl, 2015). 

This situation is typical of the disaster healthcare context where policies and guidelines 

for managing complex situations should consider the views and insights of disaster 

stakeholders to ensure the effectiveness of disaster response.   

3.2 Research approach 

While quantitative research tends to focus on ways of describing and understanding 

ǊŜŀƭƛǘȅ ōȅ ŘƛǎŎƻǾŜǊƛƴƎ ƎŜƴŜǊŀƭ ΨƭŀǿǎΩΣ ǉǳŀƭƛǘŀǘƛǾŜ ǊŜǎŜŀǊŎƘ ǘŜƴŘǎ to focus on how people 
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or groups of people can have varying ways of looking at reality (Hancock, Ockleford, & 

Windridge, 2001). Mixed methods combine both approaches with the aim of seeking 

convergence across qualitative and quantitative methods (Jick, 1979). The core 

assumption of this form of inquiry is that the combination of qualitative and 

quantitative approaches provides a more complete understanding of a research 

problem than either approach alone.  

Qualitative research is an approach for exploring and understanding the meaning 

individuals or groups ascribe to a social or human problem (Creswell, 2014). It is well 

suited for understanding phenomena within their context, uncovering links among 

concepts and behaviours, and generating and refining theory (Quinn, 2005). The 

present research aims at understanding the root cause of poor communication 

between agencies concerned with the provision of healthcare in disasters. In a 

qualitative strategy of inquiry, the research attempts to broaden and/or deepen the 

understanding of how things came to be the way they are in the social world (Hancock 

et al., 2001). Therefore, a qualitative approach is thought to be appropriate for the 

purpose of this research. In fact, research approaches are not discrete (Creswell, 2014) 

but rather represent different ends on a continuum (Newman, Benz, & Ridenour, 

1998) that can be determined based on the philosophical assumptions of the research 

and the ways used to collect data (Creswell, 2014). 

3.3 Research framework 

Global literature reviews supplemented by semi-structured interviews with disaster 

managers and health professionals were conducted to identify the problems 

associated with cross-agency communication and information exchange in disasters 

(first research question). As will be shown, the results of these studies suggest two 

approaches to ameliorate the communication problems and improve disaster 

healthcare.  

The first approach suggests enhancing the effectiveness and efficiency of information 

exchange by identifying an MDS constructed from the critical data elements that both 

disaster managers and health professionals consider critical for healthcare provision in 

disaster situations (second research question). The second approach recommends an 

educational framework to improve mutual understanding and communication 
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between emergency/disaster managers and health professionals (third research 

question). The MDS and curriculum proposals were evaluated by a Delphi study (see 

section 3.5.3) involving international authorities with expertise across the target areas. 

Figure 3.1, below, explains the general framework of the research.  

 

Figure 3.1 Research framework 

 

3.4 Ethical considerations 

The design and practice of this research implements the principle of partnership in the 

interaction between the researcher and other participants. The success of the research 

depends mainly on the personal views gathered from the interviewees. This has been 

highlighted to the interviewees to emphasise their crucial role and their impact on the 

output of the research. Participants who indicated their interest will receive a 

summary of the research findings and will be acknowledged in the final report.  

The privacy and confidentiality of participants has been protected as no personal 

information other than contact details were collected. Privacy legislation and 

professional relationships were considered with regard to accessing the contact details 

provided by participants. Participants were informed that although their names will 

not be mentioned in the study, given the narrow scope of the study, they may be 

identifiable from the information they provide, the name of the organisation they work 

for, or their job titles. Third parties, such as employers or professional organisations, 

have not been used in the recruitment process. 
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In accordance with the Privacy Act 1993, there are no plans for the future use of the 

collected data beyond the purpose of this research. During the data collection and 

analysis stages, only the researcher and the supervisors had access to the collected 

ŘŀǘŀΦ ¢ƘŜ Řŀǘŀ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŎƻƴǎŜƴǘ ŦƻǊƳǎ ǿƛƭƭ ōŜ ǎǘƻǊŜŘ ǎŜŎurely for a 

minimum of six years at the Computer Science Department of Auckland University of 

Technology City Campus. A professional transcription service was used for some 

interviews and for this a confidentiality agreement with the service provider has been 

signed.  

Research participants have no formal roles as funders or beneficiaries of the research. 

They will benefit only from the findings of the research in terms of knowledge. As 

experienced disaster response professionals, participants are likely to benefit from the 

findings of the researcher more than from receiving financial inducements. Hence, no 

payments or other financial inducements were offered as an incentive. 

Adequate, clear and truthful information about the research has been provided in 

formal language to potential participants and a period of two weeks was given to 

consider the invitation (Appendix C and Appendix F). Consents were provided in 

writing (Appendix D and Appendix G). Participants were informed of how to contact 

the researcher and the research supervisors for questions and/or clarification. There 

were no power imbalances inherent in the relationships between the participants and 

researcher. Participants did not have any form of benefit or pressure that persuaded 

or forced them to participate in this research and they had the right to withdraw from 

the study at any time without being disadvantaged in any way. They were informed 

that if they chose to withdraw from the study, they would be offered the choice 

between having any data that is identifiable as belonging to them removed or they 

would be able to allow it to continue being used.  

The researcher considered the possibility of participants experiencing some discomfort 

as the questions could bring back unpleasant memories of disaster events. Possible 

ways of counselling, should the need have arisen, were researched but fortunately 

never needed.  

Consultations regarding the design of the study have taken place prior to the 

commencement of data collection. The research design has been discussed with the 
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Disaster E-Health Community of Interest (DECOI) during a workshop held at Auckland 

University of Technology in January 2017. During the workshop, the research plans and 

procedures were discussed with international researchers who agreed with the 

general framework. In addition, the researcher consulted Professor Murray Turoff, a 

key founding father of computer-mediated communication and an expert in the Delphi 

technique regarding the design of the Delphi questionnaire. 

Finally, the researcher does not work for any of the organisations involved in the 

research nor has personal ties with any of the stakeholders. There are no financial, 

social, or professional relationships between the researcher and the participants or the 

supervisors. Hence, no conflict of interest, influences or power imbalances of any type 

existed at the time the research was undertaken. No cultural or other diversity issues 

occurred.  

Ethical approval was granted by Auckland University of Technology Ethics Committee 

for the first stage of data collection in March 2017 (Appendix A) and for the second 

stage in February 2019 (Appendix B).  

3.5 Data collection  

3.5.1 Literature review 

Articles from different disciplines including ICTs, healthcare, humanitarian relief and 

public policy were searched (see Chapter 2). The focus of the literature review was not 

on the breadth of the articles that covered the topic, but rather on the areas that are 

most related to the three research questions. Peer-reviewed journal articles and 

conference papers were screened by title and abstract.  

Articles inclusion and exclusion criteria  

Despite the natural tendency to identify more recent resources, the timeline 

considered was flexible spanning the years 2000 and 2019 but concentrating on the 

period 2016-2019. Articles were selected according to perceived relevance to the 

research questions although the list of references has expanded over time to 

accommodate new relevancies and aspects of the revised research questions. For 

example, the search initially focused on governmental agencies. However, topics 

around certain societal sectors such as people with disabilities and indigenous peoples 
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were later retrieved as the need to for an inclusive approach to disaster planning 

became evident.  

Studies published in a language other than English and those that are more than 20 

years old (with some exceptions that were consulted for definitions and basic 

concepts) were excluded from this research.  

Figure 3.2 below shows a breakdown of the reference sources based on year 

produced. 

 

Figure 3.2 Referenced resources 

 

Search keywords 

Considering the broad spectrum of topics related to the subject of this research, many 

keywords were used to search for relevant information sources. Keywords used 

included: 

¶ Disaster medicine 

¶ Emergency medicine 

¶ Public health 

¶ Disaster management 

¶ Disaster mitigation 

¶ Disaster planning  

¶ Disaster preparedness 
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¶ Disaster resilience 

¶ Disaster response  

¶ Emergency management  

¶ Emergency response 

¶ Core competencies 

¶ Disaster curricula 

¶ Disaster management education 

¶ Disaster medicine education 

¶ Emergency management education 

¶ Emergency medicine education 

¶ Cross-agency collaboration 

¶ Cross-agency communication 

¶ Inter-agency collaboration 

¶ Inter-agency communication  

¶ Inter-agency coordination  

¶ Multi-agency collaboration 

¶ Multi-agency communication 

¶ Multi-agency coordination  

¶ E-health 

¶ Emergency information requirements  

¶ Emergency information systems 

¶ Information and communication technologies 

¶ Information exchange 

¶ Information management 

¶ Mass-gathering 

¶ Minimum dataset 

Information sources 

The databases searched included: The Public Health database; TRACIE: Healthcare 

Emergency Preparedness Information Gateway; Disaster Lit: The Resource Guide for 

Disaster Medicine and Public Health (National Library); EM_DAT: The International 

Disaster Database (EM-DAT); Google Scholar; Scopus; ProQuest; PubMed; IEEE, and 

Cochrane.  

Journals with aims and scopes that are relevant to emergency and disaster 

preparedness, emergency ICTs, e-health, disaster medicine and disaster management 

were used. These journals include but are not limited to: The American Journal of 

Public Health, Information Systems Frontiers, International Journal of Emergency 

Management, American Journal of Disaster Medicine, Disaster Medicine and Public 

Health Preparedness, Journal of Public Administration Research and Theory, Policy 
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Studies Journal, The British Medical Journal (BMJ), Prehospital and Disaster Medicine, 

and Public Management Review. The list of journals consulted in the literature review 

can be found in (Appendix J). 

Conference proceedings including Health Informatics New Zealand (HiNZ) and The 

Information Systems for Crisis Response and Management (ISCRAM) conferences were 

consulted. 

Grey literature used included government and humanitarian organisationsΩ reports, 

guidelines, policy statements, and issues papers.  

Information was retrieved from reputable governmental websites and websites of 

international humanitarian organisations including but not limited to: The 

International Federation of Red Cross and Red Crescent Societies (IFRC), The United 

Nations Office for the Coordination of Humanitarian Affairs (UNOCHA), NIH Disaster 

Research Response, The Federal Emergency Management Agency (FEMA), New 

Zealand Ministry of Health (MoH), New Zealand National Emergency Management 

Agency, and the World Health Organization (WHO).  

3.5.2 Semi-structured interviews 

From a social constructivist perspective, individuals develop subjective varied and 

multiple meanings of their experiences leading the researcher to look for the 

complexity of views rather than narrowing meanings into a few categories or ideas 

(Creswell & Creswell, 2017). To achieve this goal, in-depth semi-structured interviews 

were used to collect data. In-depth interviews are intensive interviews conducted 

individually with a small number of participants to explore their perspectives on a 

specific idea or situation (Boyce & Neale, 2006).  

In a semi-structured interview, a form of in-depth interview, participants are 

presented with a series of open-ended questions, with accompanying queries that 

probe for more detailed and contextual data. The answers provide rich in-depth 

ƛƴŦƻǊƳŀǘƛƻƴ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜ ƻƴ ǘƘŜ ǎǳōƧŜŎǘ 

under investigation (Gillham, 2000; Ritchie, Lewis, Nicholls, & Ormston, 2013). The 

primary advantage of semi-structured interviews is that they provide much more 

detailed information than what is available through other data collection methods, 



69 

such as surveys (Piercy, 2004). The inclusion of open-ended questions provides the 

opportunity for identifying new ways of seeing and understanding the research topic 

(D. Cohen & Crabtree, 2006). However, in-depth interviews are challenged by what is 

ƪƴƻǿƴ ŀǎ άǘƘŜ ƛƴǘŜǊǾƛŜǿŜǊ ŜŦŦŜŎǘέΦ ¢ƘŜ interviewer effect refers to the situation where 

the sex, age, or ethnic origins of the interviewer have a bearing on the amount of 

information people are willing to disclose and their honesty about what they reveal 

(Denscombe, 2014). Conscious of the need to minimise this effect, the researcher 

focused on informing participants of her previous experience in working with disaster 

response agencies, her current status in New Zealand and the link between her 

background and the research topic, prior to conducting interviews.  

The contact details of participants were obtained through public websites and 

invitations were sent by email. Some participants were recommended by others for 

their expertise in disaster response. Most interviews were conducted face-to-face in 

ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǿƻǊƪ ŜƴǾƛǊƻƴƳŜƴǘǎ ǿƛǘƘ ŀƴ ŜȄŎŜǇǘƛƻƴ ƻŦ ǘǿƻ ƛƴǘŜǊǾƛŜǿǎ ǘƘŀǘ ǿŜǊŜ 

conducted over Skype. The interviews lasted between 60-90 minutes and were audio 

recorded.  

Interview participants 

In qualitative research, the sample size for collecting data is determined by reaching a 

saturation point, i.e., when no new perspectives and insights are gathered due to the 

repetition of themes and comments by participants. However, there is not much 

research into quantifying saturation (Saunders, 2012).  According to Townsend (2013), 

the sample size for a set of semi-structured interviews should be based on the depth of 

data rather than frequencies. In this research, the focus of the selection process was to 

conduct interviews with emergency management representatives of the main 

governmental agencies, NGOs, and international humanitarian organisations 

concerned with disaster response. Agencies to which the selected participants 

belonged are: 

¶ Auckland Metro District Health Boards 

¶ Fire and Emergency New Zealand 

¶ New Zealand National Emergency Management Agency 

¶ New Zealand Ministry of Health 
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¶ New Zealand Ministry of Social Development 

¶ New Zealand Police 

¶ The Salvation Army 

¶ The United Nations Office for the Coordination of Humanitarian Affairs  

(Creswell, 2007) recommended a minimum sample size of between 5 and 25. 

Consistently, the approach followed, and the selection criteria yielded, a sample size of 

15. All participants are based in New Zealand except a United Nations Humanitarian 

Coordinator who was based in Liberia at the time of the interview.  

Inclusion and exclusion criteria 

Job titles coupled with experience in disaster response were used as the criteria for 

selecting participants. Professionals at senior levels who have actually experienced 

disaster responses were ŎƘƻǎŜƴΦ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǊŜǎŜŀǊŎƘΣ ŀ ΨƘŜŀƭǘƘ 

ǇǊƻŦŜǎǎƛƻƴŀƭΩ ǊŜŦŜǊǎ ǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ǿƘƻ ǇǊƻǾƛŘŜǎ ŀ ƘŜŀƭǘƘŎŀǊŜ ǎŜǊǾƛŎŜ ƛƴ ŀ ŘƛǎŀǎǘŜǊ 

setting. Participants who were not comfortable engaging in an interview due to English 

language constraints, and those who were uncomfortable with the possibility of being 

identified in the research, were excluded.  

The interview questionnaire 

Semi-structured interviews were conducted to understand the factors that positively 

or negatively impact effective communication between emergency management and 

health agencies in disasters. The interviews were designed with the aim of answering 

the following research questions: 

Q1. What are the main barriers to effective communication between emergency 

managers and health professionals in disasters? 

Q2. Which datasets can enhance the effectiveness of information exchange between 

emergency managers and health professionals in disasters, and how should these 

datasets be constructed? 

Q3. Can educational curricula be designed to improve mutual understanding and 

communication between emergency managers and health professionals and what 

features should these curricula have? 
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To answer the first research question, a questionnaire composed of five questions was 

ǳǎŜŘ ǘƻ ŎƻƭƭŜŎǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ views.  

First, a model namely the 3Cs model (Figure 3.3) made up of three components; 

communication, collaboration and coordination, was used as a tool to understand 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ƻƴ ǘƘŜ ƳŜŀƴƛƴƎ ŀƴŘ ŎƘŀƭƭŜƴƎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 

communication and its subsequent activities in disasters. 

 

Figure 3.3 The 3Cs model 

 

Participants were asked to comment on whether the 3Cs model is a valid approach to 

understanding the inter-agency communication, collaboration, and coordinated action 

necessary for the assessment and delivery of disaster healthcare, and to point out the 

strengths and weaknesses of the model. The 3Cs model was used to start a 

conversation about the challenges associated with these processes in the context of 

multi-agency response.   

Development of the 3Cs model 

During disasters, inter-organisational partnering relations include communication, 

collaboration, and coordination (Martin et al., 2016). There is no clear consensus 

regarding the definitions of these activities in the literature and the three terms are 

often used interchangeably.  

Kapucu (2006) defined communication as the act of transmitting a message from one 

organisation to another organisation or part of an organisation. In the context of a 

multi-agency response, collaboration involves joint needs assessment, sharing ideas on 

how to overcome problems, and initiating joint practical responses (IFRC, 2000). 

Comfort (2007) defined coordination as the process through which organisations align 

their actions with each other to achieve a common objective.  

According to the IFRC (2000), the accepted practice of working together in a logical 

way toward a common result spans from simple information sharing to collaboration 
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and consequently joint strategic planning. In light of these definitions, a simplified 

model (Figure 3.4) was developed consisting of communication, collaboration and 

coordination with the aim of encouraging interviewees to open up about the 

challenges of poor cross-agency communication in disasters.  

The second questionnaire question aimed at identifying the essential data necessary 

for the assessment and delivery of healthcare in disasters. To help participants answer 

this question, four MDSs along with examples identified in the literature review were 

used (Appendix E). Participants were asked to comment on the groupings and the 

significance of the suggested elements, and to add any data items they considered 

important.  

The third and fourth questions addressed the concept of trust and the barriers to 

cross-agency information sharing. Finally, the last question investigated whether a 

disaster healthcare curriculum targeting combined groups of disaster managers and 

health professionals would be useful in improving communication between disaster 

managers and health professionals. Participants were asked about the value, content 

and delivery mode of a suggested curriculum framework for disaster healthcare. The 

questionnaire can be found in (Appendix E).  

3.5.3 The Delphi study 

The Delphi method is an iterative process used to collect and distil the judgments of 

experts using a series of questionnaires interspersed with feedback. The 

questionnaires are designed to focus on problems, opportunities, solutions, or 

forecasts. Responses are gathered and analysed to identify common and conflicting 

opinions. If consensus is not reached, a subsequent questionnaire is developed. This 

allows participants to re-evaluate their previous responses in light of group evaluation. 

The process stops when consensus is reached, theoretical saturation is achieved, or 

when sufficient information has been exchanged (Skulmoski, Hartman, & Krahn, 2007). 

¢ƘŜ 5ŜƭǇƘƛ ƳŜǘƘƻŘ ƛǎ ōǳƛƭǘ ǳǇƻƴ ǘƘŜ ŎƻƴŎŜǇǘ ǘƘŀǘ άǎŜǾŜǊŀƭ ǇŜƻǇƭŜ ŀǊŜ ƭŜǎǎ ƭƛƪŜƭȅ ǘƻ 

ŀǊǊƛǾŜ ŀǘ ŀ ǿǊƻƴƎ ŘŜŎƛǎƛƻƴ ǘƘŀƴ ŀ ǎƛƴƎƭŜ ƛƴŘƛǾƛŘǳŀƭέ (Hasson, Keeney, & McKenna, 2000, 

p. 1013). The anonymity of panel experts minimises possible bias and encourages re-

consideration of earlier responses. The Delphi method can be used in decision-making 
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to encourage collaborative decision-making, in policy to create ideas about a specific 

topic, or classically to establish facts about a specific topic.  

The Delphi method integrates elements of both qualitative and quantitative 

methodologies in answering a specific research question. It does not fall perfectly into 

qualitative nor quantitative research methods but is rather a hybrid of both (Ogbeifun, 

Agwa-Ejon, Mbohwa, & Pretorius, 2016). 

In the second part of data collection in this study, a classical Delphi method was used 

to evaluate the importance of disaster-related data elements from the perspectives of 

experts in disaster management and disaster medicine. Experts were asked to evaluate 

each data element with regard to criticality to their work in disasters. They were also 

consulted about a framework for a suggested disaster healthcare curriculum targeting 

combined groups of emergency managers and health professionals. Participants were 

informed that the Delphi study would require two to three iterations. The feedback 

from the first round was analysed and, in light of its findings, a questionnaire was 

developed for a second round. The design of the questionnaires yielded adequate 

information, eliminating the need for a third round. Each questionnaire required about 

an hour to fill manually. However, the use of Qualtrics survey software minimised the 

cost substantially.  

Rationale for choosing the Delphi method 

The Delphi method has been previously utilised in designing educational programmes, 

and in healthcare to develop clinical care protocols and core competencies for 

advanced nursing practitioners, to establish appropriateness criteria for clinical 

treatment, and to identify barriers to healthcare performance (Akins, Tolson, & Cole, 

2005)Φ ¢ƘŜ ƳŜǘƘƻŘ ƛǎ ǇŀǊǘƛŎǳƭŀǊƭȅ ǳǎŜŦǳƭ ǿƘŜƴ άƘŜǘŜǊƻƎŜƴŜƛǘȅ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ Ƴǳǎǘ 

ōŜ ǇǊŜǎŜǊǾŜŘ ǘƻ ŀǎǎǳǊŜ ǾŀƭƛŘƛǘȅ ƻŦ ǘƘŜ ǊŜǎǳƭǘǎέ (Hallowell & Gambatese, 2010, p. 1). It is 

also useful when experts are geographically dispersed (Akins et al., 2005), as in the 

case of this study. Moreover, a study revealed that in 75% of Delphi-estimated values, 

the differences from the observed values were less than 10% (Linstone & Turoff, 1975) 

confirming reliability of the method. The anonymity of the participants which 

minimises bias, the opportunity for changing previous views in light of group feedback, 
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and adequacy of time to consider responses before submission are additional factors 

for choosing the Delphi method for this study.  

Panel of experts 

In a Delphi study, choosing the right participants is the most important step as it 

directly impacts the quality of the generated results (Hsu & Sandford, 2007). 

Therefore, it is critical for this study to have certain measures for identifying someone 

as an expert. Experience, certification, social acclamation, and behavioural 

characteristics are all measures that can be used to identify experts (Shanteau, Weiss, 

Thomas, & Pounds, 2002). A 2012 study exploring the measurement of expertise 

(Germain & Tejeda, 2012)Σ ƛŘŜƴǘƛŦƛŜŘ άƪƴƻǿǎ ǿƻǊƪΣ ƪƴƻǿǎ ŦƛŜƭŘΣ ŜŘǳŎŀǘƛƻƴΣ 

ǉǳŀƭƛŦƛŎŀǘƛƻƴǎΣ ŀƴŘ ǘǊŀƛƴƛƴƎέ όǇΦ 223) as criteria for measuring expertise. These criteria 

were taken into consideration when identifying potential Delphi experts. Table 3.1 

displays the expertise of the selected Delphi participants. 

Table 3.1 The expert panel 

Participant 
No. 

Participant Information  

1 A physician specialising in disaster medicine and counter-terrorism medicine. The 
participant is an associate professor of emergency medicine and the author of a 
renowned book on disaster medicine. 

2 Associate professor of disaster medicine and an expert in civil emergency 
planning. 

3 An emergency medicine doctor trained at University College London. The 
participant worked with Médecins Sans Frontières (MSF) in Iraq, Haiti, South 
Sudan and other countries. The participant was one of the first to participate in 
the response to the Ebola epidemic in Sierra Leone leading to featuring their 
work on a BBC television documentary. 

4 Assistant professor in humanitarian health practice and a medical doctor and 
epidemiologist with extensive experience in public health programming in 
humanitarian settings. 

5 Sexual and reproductive health specialist with extensive experience in disaster 
response in countries including Syria and Myanmar. 

6 A regional emergency coordinator. 

7 A resilience manager and ex-Australian Army medical/health planner. 

8 A principal welfare response advisor. 

9 A district health board emergency systems planner. 

10 An emergency management senior advisor and planner at a regional public 
health service. 
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The selected experts are affiliated with the following distinguished organisations: 

¶ Harvard Medical School 

¶ NATO Civil Emergence Planning Committee 

¶ Médecins Sans Frontières 

¶ United Nations Population Fund (UNFPA) 

¶ London School of Hygiene and Tropical Medicine 

¶ US Department of Health and Human Services (ASPR) 

¶ RiskLogic 

¶ Auckland Emergency Management 

¶ Auckland Metro District Health Boards 

¶ Auckland Regional Public Health Service (ARPHS) 

Figure 3.4 shows the number of years experts have spent in their profession. 

 

Figure 3.4 9ȄǇŜǊǘǎΩ ƴǳƳōŜǊ ƻŦ ȅŜŀǊǎ ƛƴ ǇǊƻŦŜǎǎƛƻƴ 

 

Inclusion and exclusion criteria 

5ŜƭǇƘƛ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿŜǊŜ ǎŜƭŜŎǘŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŦƻǳǊ άŜȄǇŜǊǘƛǎŜέ ŎǊƛǘŜǊƛŀ ƛŘŜƴǘƛŦƛŜŘ ōȅ 

Adler and Ziglio (1996): knowledge and experience with the issues under investigation, 

capacity and willingness to participate, sufficient time to participate in the Delphi 

study, and effective communication skills. Participants who were not comfortable with 

the possibility of being identified in the research or are not fluent in written and 

spoken English or could not commit to up to three rounds of the study were excluded.  
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Sample size 

There exists no agreement on the optimal number of experts required in a Delphi 

study nor criteria for judging a sample size (Hsu & Sandford, 2007). This can be 

attributed to the fact that a Delphi sample is selected depending on the problem under 

investigation (Shariff, 2015). Delphi studies have been conducted with virtually any 

sample size (Akins et al., 2005). The panel size is generally determined by the number 

required to build a representative sample as well the information processing capability 

of the research team (Ludwig, 1994). Delbecq, Van de Ven, and Gustafson (1975) 

recommended using the minimum possible number of participants to avoid potential 

low response rates and long analysis time. Reliable and effective outcomes have been 

previously produced by samples of experts as small as five (Malone et al., 2004). 

Needham and de Loë (1990) recommended a minimum of 10 experts and a maximum 

of 50. A study addressing the stability of response characteristics of a Delphi panel 

used bootstrap sampling to augment the responses of a small expert panel and 

concluded that a small group of experts with similar training and general 

understanding in the field of interest are able to yield stable responses (Akins et al., 

2005). De Villiers, De Villiers, and Kent (2005) made a distinction between 

homogenous and heterogeneous panels and recommended 15 to 30 experts if the 

panel is from the same discipline, and 5 to 10 experts per professional group if the 

panel is heterogeneous. In this study, the expert panel consisted of 10 experts: five 

disaster managers and five disaster healthcare professionals. 

The Delphi questionnaire  

Two rounds were conducted in this Delphi study. The two questionnaires consisted of 

the MDS section and a second section about the suggested disaster healthcare 

educational framework. In the first Delphi questionnaire (Appendix H), three types of 

data elements were presented along with definitions to ensure clarity about meanings. 

Participants were asked to evaluate each element based on a seven-point importance 

scale. Participants had room to add new items that did not appear in the list, suggest a 

change in the definition that they felt might improve the importance, or even rename 

the items. If a new item was suggested, the participant was asked to indicate whether 

the item is completely new, a major reworking of an existing item, or a set of items 

they recommend putting together. In the second part of the questionnaire, 
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participants were asked to choose the important topics from a list of suggestions, 

comment on their choice or add new topics. They were also asked to respond to the 

value of the suggested curriculum and the preferred delivery mode (online, face-to-

face, or both). 

In the second Delphi questionnaire (Appendix I), participants were provided with the 

analysis of round one feedback and asked to confirm their choices. This step was 

important to detect stability. They were also asked to evaluate new items (and topics) 

and make changes or add new ones.   

3.6 Data analysis 

3.6.1 Analysis of semi-structured interviews 

Data analysis is an ongoing iterative process that spans the whole research study 

period. However, no particular method is considered singularly suitable for analysing 

qualitative data (D. R. Thomas, 2006). Inductive thematic analysis was used to analyse 

the semi-structured interviews as this analysis method aligns with the social 

constructivism worldview.  

Thematic analysis systematically identifies, organises, and offers insight into patterns 

of meaning across qualitative datasets (Braun & Clarke, 2012). The focus of thematic 

analysis is on identifying and making sense of commonalities and shared experiences.  

Thematic analysis is built upon the generation of codes and themes. Codes, which are 

the building blocks of analysis, are labels for important features of the data relevant to 

the research question. Coding captures the semantic as well as the conceptual 

dimensions of the data. Codes are then collated to form coherent and meaningful 

patterns in the data known as themes. 

Thematic analysis is flexible in terms of its approach towards data analysis. It can be 

used to analyse qualitative data inductively as well as deductively and hence is not 

linked to a particular theoretical framework (Braun & Clarke, 2006). Deductive analysis 

investigates whether data are consistent with prior assumptions, theories, or 

hypotheses identified or constructed by an investigator. In contrast, inductive analysis 

uses detailed readings of the collected data to derive concepts, themes, or a model 

through interpretations of the collected data (D. R. Thomas, 2006).  
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There exist three main approaches to thematic analysis: coding reliability, the reflexive 

ŀǇǇǊƻŀŎƘ ό.Ǌŀǳƴ ŀƴŘ /ƭŀǊƪŜΩǎ ǎƛȄ ǇƘŀǎŜ ŀǇǇǊƻŀŎƘύΣ ŀƴŘ ŎƻŘŜōƻƻƪ ŀǇǇǊƻŀŎƘŜǎ (Braun & 

Clarke, 2006). Coding reliability approaches focus on the reliability and accuracy of the 

coding by using more than one coder and measuring the extent to which they agree on 

the codes produced using a structured codebook. In coding reliability approaches, 

themes are developed at an early stage and coding aims at finding evidence for the 

specified themes. Similarly, codebook approaches use structured codebooks and input 

themes instead of finding them. However, codebook approaches are not concerned 

with measuring reliability. The reflexive approach to thematic analysis does not 

conceptualise themes as inputs but rather as analytic outputs created from codes 

ǘƘǊƻǳƎƘ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊΩǎ ŀŎǘƛǾŜ ŜƴƎŀƎŜƳŜƴǘ ǿƛǘƘ ǘƘŜƛǊ data (Braun & Clarke, 2006).  

Since this research attempts to derive concepts and ǘƘŜƳŜǎ ŦǊƻƳ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǾƛŜǿǎ 

and perspectives rather than testing existing assumptions, the reflexive thematic 

analysis approach (Braun & Clarke, 2006) was followed.  

In the reflexive approach, Braun and Clarke (2006) identified the following six phases: 

getting familiarised with the data, identifying codes, constructing themes, reviewing 

themes, defining and naming the themes, and writing up the analysis. 

Table 3.2 below explains the six-phase analysis process that was followed. Analysis was 

supported by the NVivo software package. NVivo contains tools for fine, detailed 

analysis and qualitative modelling and was very helpful with data storage and retrieval, 

and in applying the codes to the data.  
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Table 3.2 The six-phase approach to thematic analysis  

Phase Description 

Getting familiar with the data Transcribing data (if necessary), reading and re-reading the 
data, noting down initial ideas 

Generating initial codes Coding interesting features of the data in a systematic 
fashion across the entire dataset, collating data relevant to 
each code 

Constructing themes Collating codes into potential themes, and gathering all data 
relevant to each potential theme 

Reviewing potential themes Checking if the themes work in relation to the coded extracts 
and the entire dataset, generating a thematic map of the 
analysis 

Defining and naming themes Ongoing analysis to refine the specifics of each theme and 
the overall story the analysis tells, generating clear 
definitions and names for each theme 

Producing the report Selection of vivid compelling extract examples, final analysis 
of selected extracts, relating back to the research question 
and literature, producing a scholarly report of the analysis 

Source: Braun and Clarke (2006) 

Reflexive thematic analysis allows themes to emerge from the data rather than setting 

up categories in advance based on previous assumptions. Codes were generated while 

by indexing passages of text relating to a common idea into categories. Using NVivo 

software, material relating to a specific idea (code) was gathered into a container 

called a Node. When a node is opened in NVivo, all references coded to the node 

whether from the interview being analysed or other interviews can be seen enabling 

the researcher to view and rearrange codes throughout the coding process, thus 

refining it. The strength of NVivo lies in its ability to present analysed codes and 

themes as a hierarchical navigation pane to the side of the screen as the coder 

conducts analysis.  

Codes were further grouped into themes that provide a general explanation of the 

challenges under investigation. Themes were identified by constantly comparing the 

identified codes and classifying them according to what causes them or how do they 

impact aspects of communication between emergency managers and health 

professionals in disasters i.e. themes were created by grouping codes of 

communication experiences that share root causes or have similar 

impacts/implications on cross-agency communication.  
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3.6.2 Analysis of the Delphi study results 

To construct Delphi judgements, decision rules must be established. Consensus can be 

decided if a certain percentage of the votes falls within a specified range (Miller, 2006). 

One approach to achieving consensus recommends that 80% of particƛǇŀƴǘǎΩ ǾƻǘŜǎ 

must fall within two categories on a seven-point Likert scale (Ulschak, 1983). This is the 

approach followed in analysing the Delphi feedback in this study, with a variation 

regarding the cut-off percentage. 

In addition to identifying important educational topics, the study seeks to identify the 

data elements that are deemed critical for each group of experts with the aim of 

ŜȄŎƘŀƴƎƛƴƎ ǘƘŜƳ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ ǎŜŎǘƻǊǎ ƛƴ ŘƛǎŀǎǘŜǊǎΦ !ǎƪƛƴƎ ǘƘŜ ǉǳŜǎǘƛƻƴΥ ά5ƻ ȅƻǳ 

think it is importŀƴǘ ǘƻ ǎƘŀǊŜ ǘƘƛǎ Řŀǘŀ ƛǘŜƳ ǿƛǘƘ ƻǘƘŜǊ ŀƎŜƴŎƛŜǎ ƛƴ ŀ ŘƛǎŀǎǘŜǊ ǎŜǘǘƛƴƎΚέ 

requires the responder to be knowledgeable in all aspects of the agencies involved in 

disaster response, which is practically impossible. Lacking expertise in the judgement 

requested rŜǎǳƭǘǎ ƛƴ ƛŘŜƴǘƛŦȅƛƴƎ άŜȄǇŜǊǘǎέ ǿƘƻ Ƴŀȅ ƴƻǘ ǊŜŀƭƭȅ ōŜ ǾŜǊȅ άŜȄǇŜǊǘέ (Weiss 

& Shanteau, 2001)Φ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǉǳŜǎǘƛƻƴ ǿŀǎ ŦƻǊƳǳƭŀǘŜŘ ŘƛŦŦŜǊŜƴǘƭȅΥ άhƴ ŀ ǎŜǾŜƴ-

Ǉƻƛƴǘ ǎŎŀƭŜΣ Ƙƻǿ ŎǊƛǘƛŎŀƭ ƛǎ ǘƘƛǎ Řŀǘŀ ƛǘŜƳ ǘƻ ȅƻǳǊ ǿƻǊƪ ƛƴ ŘƛǎŀǎǘŜǊǎΚέ 5ŀǘŀ ŜƭŜƳŜƴǘǎ 

deemed critical by both disaster managers and disaster health professionals were 

selected for inclusion in a suggested MDS. Such an MDS may be worthy of exchange 

across disaster response agencies. To identify these data elements, feedback provided 

by each expert group has been analysed independently meaning that experts were 

divided into sample sizes of five participants. For a sample size of five participants, the 

majority constitutes three or more participants which is a minimum of 60% of the 

group votes.  

In his booƪ ŎƘŀǇǘŜǊ ά¢ƻǿŀǊŘǎ ŀ ¢ƘŜƻǊȅ ƻŦ DǊƻǳǇ 9ǎǘƛƳŀǘƛƻƴέΣ Dalkey (1975) questioned 

the degree of accuracy of specific estimates and highlighted the need for a theory of 

estimation that enables the assignment of a figure of merit to individual estimates on 

the basiǎ ƻŦ ǊŜŀŘƛƭȅ ŀǾŀƛƭŀōƭŜ ƛƴŘƛŎŜǎΦ Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ΨŎǊƛǘƛŎŀƭƛǘȅΩ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǘƻǇ 

ǘǿƻ ǎŎŀƭŜ ǇƻƛƴǘǎΥ ΨǾŜǊȅ ƛƳǇƻǊǘŀƴǘΩ ŀƴŘ ΨŀōǎƻƭǳǘŜƭȅ ŜǎǎŜƴǘƛŀƭΩΦ IŜƴŎŜΣ ƻƴ ŀ ǎŜǾŜƴ-point 

ǎŎŀƭŜΣ ƛŦ ŀ Řŀǘŀ ŜƭŜƳŜƴǘ ƛǎ ǾƻǘŜŘ ŦƻǊ ŀǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘΩ ƻǊ ΨŀōǎƻƭǳǘŜƭȅ ŜǎǎŜƴǘƛŀƭΩΣ it is 

considered to be critical.   
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For a data element to be considered critical and hence nominated for inclusion in the 

a5{Σ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǾƻǘŜǎ ǊŜŎŜƛǾŜŘ ŦƻǊ ΨǾŜǊȅ ƛƳǇƻǊǘŀƴǘΩ Ǉƭǳǎ ǘƘŜ ǇŜǊŎŜƴǘŀƎŜ ƻŦ 

ǾƻǘŜǎ ǊŜŎŜƛǾŜŘ ŦƻǊ ΨŀōǎƻƭǳǘŜƭȅ ŜǎǎŜƴǘƛŀƭΩ ōȅ ŜŀŎƘ ƎǊoup of experts needs to be 60% or 

more. Figure 3.5 below illustrates the analysis process. 
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Figure 3.5 MDS datasets selection process
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Lǘ Ƙŀǎ ōŜŜƴ ŀǊƎǳŜŘ ǘƘŀǘ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǎǘŀōƛƭƛǘȅ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǊŜǎǇƻƴǎŜǎ ƛƴ ǎǳŎŎŜǎǎƛǾŜ 

iterations is more reliable than using percentages (Scheibe, Skutsch, & Schofer, 1975). 

Taking this argument into consideration, participants were asked to confirm their 

evaluation for the items agreed upon in the first round and only stable responses were 

selected. Therefore, both the percentage and stability measures were used in the 

analysis process.  

The following seven-point importance scale was used:  

1 Not Important at all 

2 A little importance 

3 Some importance 

4 Degree of importance is unknown 

5 Some significant importance 

6 Very Important 

7 Absolutely essential 

The literature lacks a standard for specifying the number of points on rating scales and 

variations exist in common practice (Krosnick & Presser, 2010). Fine-grained 

distinctions yield more accurate responses that can be used to identify the degree of 

importance or triviality of certain items for further research and discussion. More data 

facilitates distinguishing between critical or simply desirable data elements, a finding 

that may have technical implications when considering the implementation of the 

MDS. Moreover, some studies support the notion of increased reliability with more 

scale points up to a maximum of seven scale points (Givon & Shapira, 1984). In this 

study, the inclusion of two scale points ensures that very important data items that 

may be critical in some situations are not overlooked.   

3.7 Chapter summary 

This research is a qualitative study guided by the social constructivist worldview. It 

aims at enhancing disaster healthcare through understanding the root cause of poor 

communication between agencies concerned with the provision of healthcare in 

disasters. Global literature reviews supplemented by semi-structured interviews with 

disaster managers and health professionals were conducted to identify the problems. 



84 

The interviews were thematically analysed and the results prompted the suggestion of 

two approaches to address the identified problems, thus improving disaster 

healthcare. A two-round Delphi study was conducted to evaluate the suggested 

solutions. The rationale behind the methodology that was followed including data 

collection and analysis has been discussed.  
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Chapter 4  Barriers to Cross-Agency Communication and 
Information Exchange in Disasters 

4.1 Introduction 

Understanding the barriers to effective cross-agency communication and information 

exchange is crucial for developing strategies that enhance the effectiveness of 

healthcare provision in disasters. This chapter presents the results of the semi-

structured interviews conducted to understand the factors that impact effective 

communication between emergency management and health agencies in disasters. 

For information about participants and questionnaire details, see section 3.5.2. 

In this study, 15 interview transcripts, about 44,000 words in total after eliminating 

irrelevant data, were analysed. Analysis of the interviews revealed five main themes: 

trust, authority and leadership, situation awareness, technology and legislation. Figure 

4.1, below, shows a thematic map illustrating the five themes and their concomitant 

codes. For more information on the analysis process, see section 3.6.1. 

 

Figure 4.1 Communication challenges thematic map 

 

The five themes, their associated codes, and expressive comments by the participants 

are presented in the following sections.  

4.2 Trust 

¢Ǌǳǎǘ ƳŜŀƴǎ ǘƘŀǘ ŀƎŜƴŎƛŜǎ ōŜƭƛŜǾŜ ƛƴ ŜŀŎƘ ƻǘƘŜǊΩǎ ŀōƛƭities, resources and skills and that 

they have the will to collaborate and complement each other (Salem & Jarrar, 2009). 
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When sharing information, trust refers to believing that the recipient of the 

information will handle the information professionally (Lips et al., 2011). All 

participants emphasised the central role trust plays in facilitating information 

exchange and establishing cross-agency collaborations.  

Participant 12 
²Ŝ ƘŀǾŜ ŎƻƴǘŀŎǘ ƭƛǎǘǎ ŦƻǊ ŜǾŜǊȅōƻŘȅ ōǳǘ ƛǘΩǎ ƴƻǘ ŀōƻǳǘ ƴŀƳŜǎΦ L ŎŀƴΩǘ 
tell if I can predict what that person is going to do with the 
ƛƴŦƻǊƳŀǘƛƻƴ L ƎƛǾŜ ǘƘŜƳΦ LǘΩs about trust.  

Participant 1 
Trust is based on relationships. You will find more collaborations 
between certain regions than others will because they know and trust 
each other more. Therefore, if something happens in the region, we 
know they are only a phone call away. 

4.2.1 Personal relationships 

Personality clashes and poor personal relationships have been highlighted as reasons 

behind poor communication and can lead to mistrust, faulty communication and the 

failure of plans. For example, despite all legal plans being in place, the relationship 

between a city mayor and a senior civil defence official was dysfunctional during 

Christchurch earthquake disaster, to the extent of having to declare a state of national 

emergency to enable overruling the two officials who did not get along. 

Participant 6 
Challenging the point of how much is communication an issue, I 
would daresay that sometimes the ineffectiveness is largely due to 
personality clashes. If people have a good rapport, they naturally talk 
and communicate. If they don't get on, then they don't engage, and 
that's probably their biggest issue. 

The impact of having good personal relationships between decision-makers is 

extremely influential to the extent that it can, in some cases, substitute for the need to 

refer to formal agreements or guidelines. Furthermore, the weaknesses and gaps in 

formal guidelines can be overcome by good personal relationships. A participant 

attributed the effectiveness of formal agreements and guidelines not to the 

emergency plans per se but rather to the relationships created in the process of going 

through them.  
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4.2.2 Prior liaison 

Lack of prior liaison between emergency management and health agencies leads to 

lack of understanding of operational modalities, priorities, and capabilities. Prior 

liaison includes sharing preparedness plans which inform decision-makers of where 

the resources that might be required in a certain disaster scenario reside. Moreover, 

the efficiency of response is enhanced when connections are already in place with 

disaster stakeholders at the time of response and each agency has a clear 

understanding of the roles of other stakeholders.  

Participant 8 
I guess it gets down to each agency's own emergency plan and having 
those people identified and other agencies knowing whom they are 
building those relationships with. Everyone not just the key contacts 
that we don't have to start from scratch. 

Participant 1 
LǘΩǎ ŜŀǎƛŜǊ ǘƻ ŎƻƳƳǳƴƛŎŀǘŜ ǿƛǘƘ ǎƻƳŜƻƴŜ ȅƻǳ ƪƴƻǿ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘΦ 
Having good relationships provides clarity about what people do, 
ǿƘŀǘ ǘƘŜȅ ŎŀƴΩǘ ŘƻΣ ǿƘŀǘ ǘƘŜȅ ƘŀǾŜ ǊŜǎƻǳǊŎŜǎ ŦƻǊΣ ǿƘŀǘ ǘƘŜȅ ŘƻƴΩǘ 
have resources for. That relationship is fundamental for 
communication. 

Lack of prior liaison is attributed to the fundamental differences in the way emergency 

management and health agencies are structured and the ways in which they operate. 

These factors minimise interactions between the two sectors in normal circumstances. 

As a consequence, inter-agency communication becomes problematic during disaster 

situations resulting in false expectations and duplication of tasks. 

Participant 1  
Health organisations have a different structure and they operate in a 
ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ǿŀȅΣ ǘƘŜȅ ŘƻƴΩǘ Řƻ ŀ ƭƻǘ ǿƛǘƘ ƻǘƘŜǊ ŜƳŜǊƎŜƴŎȅ ǎŜǊǾƛŎŜǎ 
ƛƴ ǇŜŀŎŜǘƛƳŜ ǘƘŀǘ ƛǎ ǿƘȅ ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ smooth relationships with 
other agencies. It gets frustrating to communicate with them during a 
disaster. 

Participant 7 
If there had been a high level of liaison around maybe table top 
exercises, and the like, that capability would have been better 
understood. Basically what we're looking for in communication is 
prior communication. 
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Participant 10 
The Council have got a big group of really keen volunteers that step 
up from their normal role in Council to take on a Civil Defence role. 
They really have not much reality of what happens practically. So they 
imagine that they need to be looking at this, this and this where they 
don't because it's already been dealt with by the emergency agencies. 

On a lower response level, the public also do not have an adequate understanding of 

the skills and capabilities of the different response agencies. For example, it is not 

widely known that fire and emergency services are skilled and equipped to respond to 

cardiac arrest and, accordingly, the public sometimes prevents them from performing 

life-saving procedures. 

4.3 Authority and leadership 

Challenges that impact communication between emergency managers and health 

professionals can be attributed to the different authority structures that ultimately 

reflect on aspects including operational modalities and planning approaches.  

4.3.1 Operational modalities 

In New Zealand, the underpinning factor of emergency management is that many of 

the business-as-usual structures and much of their content are used but are put into a 

surge activity. These management changes result in confusion being created about 

roles and responsibilities and in having unqualified personnel in emergency 

management roles.   

In the health sector, using business-as-usual structures in surge mode means that 

employees step out of their regular roles to act as disaster responders. Individuals who 

move out of their normal roles into emergency management roles are not as well-

versed in managing disasters as emergency management professionals, although they 

might have received some level of emergency response training at some point during 

their career.  

Participant 7 
So, you'd get a senior manager within council. Well, then that senior 
manager is usually looking after wastewater systems and 
infrastructure and then suddenly after just one or two days of 
ǘǊŀƛƴƛƴƎΣ ǿŜ ǘŜƭƭ ǘƘŜƳΣ ΨhƘΣ ōȅ ǘƘŜ ǿŀȅ ƴƻǿΣ ȅƻǳϥǊŜ ƎƻƛƴƎ ǘƻ ōŜ ƛƴ 
charge of this massive disaster with only one- or two-daysΩ ǘǊŀƛƴƛƴƎΩΦ 
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Lack of professionalism reflects on the quality of information exchanged within and 

across response agencies. During disaster response, information capture and entry by 

volunteers (staff with management roles who become part of the incident 

management structure) is often done according to the personal styles of individuals 

rather than following a systematic approach, resulting in information loss. Moreover, 

not checking emergency information at the entry point can lead to compound 

consequences and compromised information quality. 

Responders who externally deploy while being physically or skill-wise under-prepared 

in emergency management become a burden on other responders instead of 

supporting them. For this reason, some decision-makers are often reluctant to use 

non-local resources at times of disasters.  

Participant 7 
It is more effective to facilitate the presence of local responders by 
helping them with family obligations for example, rather than having 
to deal with under-prepared non-local responders.   

When responders communicate and coordinate tasks face to face, less time is required 

to interpret and exchange information. Staff shortages prevent response agencies 

from co-locating their members among representatives of other agencies at 

emergency operation centres. Co-location requires adequate staff availability, a 

privilege often unaffordable by many agencies especially emergency services such as 

fire and emergency agencies in New Zealand. 

Under-staffing also hinders the possibility of conducting joint deployments during 

response. Joint deployment of multi-agency teams that have been jointly trained can 

significantly improve the effectiveness of response. Nevertheless, joint team 

collaborations require adequate human resources.  

The scarcity of professional emergency responders can sometimes prompt agencies to 

enrol non-professional personnel for coordination purposes. This approach is risky 

when the reliability of those enrolled cannot be verified.   

Participant 6 
But I said, "So what stops a convicted sex offender from walking off 
the streets to volunteering in your centre and obtaining a list of 
unaccompanied children in that disaster?" And there was a bit of a --! 
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People are not sort of thinking about what can happen during 
disasters. 

Participant 11 
It's quite interesting, you can have all the plans and preparations in 
the world but quite often when it comes down to it, people create 
those plans at the time so having the liaisons in one place that you 
can communicate just saves so much time. 

Participant 10 
If we have one of our commanders available to go down and sit there 
for an hour and pass on information, that's great but we are really 
short on the ground. We just do not have enough people on the 
ground to be able to spare someone to put them to those branches. 

Participant 7 
One of the classic failures that they did was they came together and 
put together an Emergency Coordination Centre. Instead of dragging 
the computers and the whiteboards out into one hall and sitting 
around and looking at each other, they sort of walked into these little 
offices and closed the doors. So, it took some time, really, for them to 
become globally focused.  

A high turnover rate among civil defence personnel in New Zealand is another factor 

that impacts cross-agency communication. According to a health professional 

participant, the issue of the continuous movement of civil defence staff and the 

fundamental structural changes that take place have a profound impact on 

information sharing. He explained that communication in the health sector with 

managers in civil defence is facilitated by the trust they have in the individuals they are 

familiar with and with whom they have been working for years. Individuals feel 

reluctant to share information if they do not trust that the person asking for the 

information is going to treat the information reliably and responsibly.  

A challenging aspect of emergency management in New Zealand is the absence of 

minimum requirements for becoming a professional emergency manager. This creates 

a negative perception of civil defence officers that makes it difficult for their 

stakeholders to trust their decision-making abilities in disasters.  

Participant 5 
L ǘƘƛƴƪ ǘƘŜ ǎǘǊǳƎƎƭŜ ŦƻǊ ǳǎ ƛǎ ǘƘŀǘ ǿŜ ŘƻƴΩǘ ƘŀǾŜ ŀ ǎƛƴƎƭŜ ǾƻƛŎŜ ƎǳƛŘƛƴƎ 
ǳǎ ƻƴ ǿƘŀǘ ŘƻŜǎ ά.Ŝǎǘ tǊŀŎǘƛŎŜέ ƳŜŀƴ in emergencies. What does it 
mean to call yourself an emergency management professional? Does 














































































































































































































































































































































































