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Abstract

In disasters, emergency managent and healthagenciesusually play the biggest
roles in providing healthcare services to the victims. Desthigse agencies having
common goals and operational similarities, pdsiaster analysis exposes frequent
communication failures betweethe two sectors resulting in dayed, 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 invegfated 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. Semstructured interviews withemergency 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, teclugy, and legislation.

Two approaches were suggested to address the issues revealed in the interviews: a
data-driven approach that offers a prototype fordisaster healthcare MDS, and an
educational approach that outlines a framework for a disastenedth (DEH)
curriculum. The MDS contains datasets deemed critical by both emergency managers
and health professionals for disaster preparedness and response efforts.-Potnd

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

framework.

The outcomes of this research were integrated into a solutldmen communication
framework that may significantly improve the quality of healthcare delivered to the

victims of disasters.
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Chapter 1introduction

1.1 Rationale of thetady

A disaster is defined as serious disruption of the functioning of a community or a
society causing widespread humamaterial, economic or environmental losses which
exceed the ability of the affected community or society to cope using its own
resourcesGuhaSapir, Hoyois, and Below (201T) disasters, the focus is mainly on
respording to population needs, forecasl 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-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 thatego information

flow between these agencies, disaster communication remains challenging and highly
complex (Eide, Halvorsrud, Haugstveit, Skjetne, & Stiso, 2012; Paton & lrong, 201
Waardenburg, Groenleer, de Jong, & Keijser, 2020)

There exists a riclitérature that focuses on the topic of muligency communication,
collaboration and coordination in emergencies and disas{btartin, Note, & Vitolo,
2016; Simon, Goldberg, & Adini, 2015; Telfair LeBlanc, Kosmos, & Avchen,T2@19)
novelty of this resarch is that it focuses on communication challenges between
emergency managers and health professionals specifically and from a healthca

perspective.

Healthcare is not limited to the provision of clinical care to patients. In fact, it covers
the prevertion, treatment, and management of illness and the preservation of mental
and physical welbeing (Rural Health Information Hub, 2019)hebroad spectrum of
healthcare functions is practised by a similarly broad range of practitioners. In the
context F G KA& NBaSINOK:E GKS GSN¥Y WKSItGK
personnel only. It refers to an individual who is responsible fealthcarerelated

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 clinial specialisation that deals with the provision of healthcare to disaster survivors
and responders and the planning of medically related disaster preparation, planning,
response, and deliverfHogan & Burstein, 2007Disaster management, on the other
hand dealswith all aspects of preparing for, responding to, recovering from, and
mitigating disasterginternational Federation of Red Cross and Red Crescent Societies
[I[FRC], n.da). The two disciplines are clearly conceptually similar. Practitioners of
disaster management and disaster medicine are normally emergency managers and
health professionals whboth aim at assisting disaster victims. In 2005, Bissell, a noted
figure in emergency health services, commented tha® YSNBSy O& Yl y I 3§"
the health sector are natural allies that havegemingly, only recently begun to
NBEO23yAaS (Bisel)ROO72 pi G NE

Despitecommon foci and similar operational characteristics, health and emergency
management have mostly failed to share their tools aretspnnel and have not
collaborated smoothly in preparing for and responding to mass emergefBissell,
2007) Moreover, neither discipline exploits the new range of information technologies
such as cloud computing, big data analytics or the Interneftohgs, or the dealth
technologies such as telemedicine and mobile health applications that are
revolutionising mainstream healthcafgiomeland Security News Wire, 2018; Topol,

2012)

584LAGS 3I320SNYyYSyiaQ SEGSyaA dSnadeyientgrioSRI S
single agency can manage a disaster on its QWitlis, 2014) Disaster response critics

often cite poor crossagency partnership as an obstacle to effective response and call

for more and better communication and collaboration across disase=mponse
agenciegMartin et al., 2016; Russo, 2011)

Since disaster healthcare is a function of cragency collaboration, there is an urgent
need to address the factors that contribute to communication inadequacy and

inefficiencies in information exchge between disaster response agencies.



1.2 Research aim and objectives

Theaim of this researchis to enhancehealthcareprovisionto the victimsof disasters.
The objectives of the researchare to investigatecommunicationfailures between
disaster resporse agencies and, accordingly, to suggest viable approaches for
establishingmeaningful communication between emergencymanagersand health

professionalsesponsiblgor disasterhealthcareprovision.

The research focuses on the central importance of irdtgy information flows
before, during, and after a catastrophic event, thus contributing to the enhancement
of evidencebased decisioimaking. An evidenebased approach coupled with an
educational approach may potentially make a substantial improvementthie

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

Thee exists an abundant literature claiming the benefits of cragsncy
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; Wagret 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 multdisciplinary approach to dises 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. Howeater 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 anéadeli
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common information requirements upon which more refined versions can be
designed based on broader consultations and lessons learnt. Thediagigplinary
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 corit®f emergency response that involves

both medical and nommedical information requirements.

c. identifying a curriculum framework for a disaster healthcare educational
programme targeting combined groups of emergency managers and health

professionals

A disster 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 cragency collaboration.

1.3 Research questions

The research quesths 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, deliyadequate healthcare
services requires effective communication between different agencies within and
beyond the health sectofPourhosseini, Ardalan, & Mehrolhassani, 2015ifective
communication in disasters refers to the availability of relevard amely information

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

appropriate decisiongPaton & Irons, 2016)

Considering the criticality of effective communication, this research started by
investigating the challeges that impact communication between the two main
providers of healthcare in disasters: emergency managers and health professionals.
¢CKS jdzSaGA2y 2NAIAyLffte dzaSR GKS GSNY
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domain of healthcare. Therefore, the first research question wgshrased as:

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

managers and health professionalgisasters?

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
iIs The Sphere Handbook identifies the minimum standards acceptable for water
supply nutrition, hygiene promotion and health systems and serv(8&2HERE, 2018)
Key indicators for planning, implementing, monitoring and evaluating the Sphere
standards require both existing and petisaster 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 outcomeg®ash, Shakyawar, Sharma, & Kaushik, 2019)
According toThe Econoist, the world's most valuable resource is no longer oil, but
data ("Regulating the internet giants," 2017Jhis realisation has led to the collection

of massive amounts of data in all aspects of life. digéal data produced, replicated,
and consumed m@nually was predicted to reach 40,000 exabytes by 2@2gsh 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, Iselter locations, and search and resdaikotabe, Sakano, Sebayashi,

& Komukai, 2014)However, despitehe production of massive amounts of data,
disaster response personnel still lack knowledge about what data are available, where
it exists, and how cart be accessed, leading to inefficient creggency information

exchanggErasmuson, 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 isicimavoid

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 overloagroff, Chumer, de
Walle, and Yao (2004rgued that emergency response personnel work aerage of
fourteen to eighteen hours a dand have no tolerance or time for dealing with issues
outside the scope of their taskgbbas, Norris, & Parry, 2018aherefore, it is crucial
2 NBBRBNROWKGGAWAY Q SEOKLF YIS (i 2hatafe@izbantioS |y |
the needs of response agencies. Critical datasets that determine the quality of health
response are not only postisaster data, but also existing baseline data that may be

owned by agencies within and outside the health se¢farng &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 formulatddY W2 K
minimum data sets contain the essential information that these practitioners need to
O2YYdzy AOFUGS Ay SYSNHSyOeée aAldz GAzyakQ ! a
the method used did not evaluate the impact of exchanging these datasetat i

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 wagpheased 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 informagschange side, the

third and last question deals with the human factors that impact camgsncy
O2YYdzy AOF GA2yd ¢KS GKANR jdzSadaAz2y g1t a
communication between emergency management and emergency medicine
practitioners be YLINR OSRKQ® [/ 2y &aARSNAYy3I GKS (y2¢1
reviewing disaster educatio(D. Alexander, 2003; Erdurl { SNE Y| &l L2 €f dz
2015; FitzGerald et al., 201 @ndthe responses of interview participants, the idea of
exploring an educationalapproach to enhancing crosgency 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
stakeholderswho often perceiwe the very same problemdifferently (Houghton &
Metcalfe, 2010; Tatham & Houghton, 201Djisasters of the same type may require
completely different responses. For example, whil&.a magnitude earthquaken

Haiti resultedin about230,000deaths, ar8.8 magnitude earthquake in Chijleshichis

350 times more powerful, resulted in 800 deaths due to huge variances in the pre
disaster status of the two countrieTatham & Houghton, 2011)Therefore, the
magnitude of the required disaster response depends gvemt extent on the amount

of preparedness of a certain community for potential disasters.

Community preparedness works whelisasterstakeholderscollaborate on both the
institutional andindividual levelqTelfair LeBlanc et al., 201%owever, crossgency
collaboration itself can be identified as a wicked problem as each stakeholder tries to
positively contribute to the whole whiléaithfully adhering to theinterests oftheir

own agency(Waardenburg et al., 2020Nevertheless,Cabrera and Cabrer@2@15)

O2 YY Sy i S Rterdis&gliniarity is important because wicked problems do not
respect disciplinary boundariéé un lack of understanding of how knowledge is
created is deeply rooted in our excessive focus on all allegiance to informational
content over cognitive structure (p. 113) Thisrealisation prompted the idea of
exploring a multdisciplinary 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 resedrquestion was refined and {ghrased as:

Q3. Caneducational curricula be designed to improve mutual understanding and
communication between emergency managers and health professionals and what

features should these curricula have?

Overall, he research questions touch on the humamd technical aspects of

communia@tion. Therefore, answers to these questiocsn be integratecdtonceptually
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and practically to offer a framework for communication in disasters that delivers

improvedhealthcare.

1.4 Significance of the study

Disasters are increasing in both frequercy intensity (DomineyHowes, 2015)
possibly due to the effects of climate changehanisation, population growth, and an
increase in the proportion of vulnerable societal sect@fstzGerald et al., 2017)
According to the Centre for Research on the Epidemiotddyisasters (CRER},least

396 natural disasters were reported in 2019 killing 11,755 pe@ifecting 95 million
others and costing nearlyS3830 billion(Centre for Research on the Epidemiology of
Disasters [CRED], 2020) New Zealand, the risk$ matural disasters are exceptionally
high. StatisticfInsurance Council of New Zealand, 2044w 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 thee dhat hit Napier (1931) and
Wellington (1942), and almost a 100% chance of a central North Island volcanic
eruption. There is also &ih-20 chance of a volcanic eruption in AucklaRtjurel.1,

below, shows the global increase in natural disaster incidents over the period 000
2019 according to Statista.co(®tatista, 2020)In the months prior to thevriting of

this thesis tens of milions have been infected by the novel coronavirus worldwide,
and the death toll has reached hundred$ thousands(Worldmeter, 2020) These
statistics, andhe devastating social and economic impatitey represent emphasise

the need to be better preparetbr potential disasters.
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Figurel.1 Annual number of natural disaster events globally from 2000 to 2019
(Statista, 2020)

The enormous scale, complexignd destructive power of disaste(&FShagsi et aJ
2013) has stimulated international calls to action emphasising the ndedtake
measures to reduce the impaof disastes. In 2015, the United Natiorfg/N)adopted
the SendaFramework forDisasterRisk Reduction with the goal of reducing the risk of
human-made and natural hazard3he Sendai Framework designed specifically to
achieve a substantial reduction of disaster risk and @idde, livelihood, and health
(United Nations [UN], 2015 he goalof this researchs consistent withthat of the
SendaiFramework reducing the devastating impacts of disasterough quality and

costeffectiveprovisionof healthcare to disaster victims

Factors such asocioeconomictatus,access to healthcareempoyment, andphysical
environmentare influencers of healtl{Artiga & Hinton, 2019)Therefore, effective
provision of healthcareni disasterss not restricted to the scope of the health sector
(Pourhosseini et al.,, 2015)n fact, it requires a close rationship amongvarious
disaster stakeholdersHowever, postevent analysis exposes frequent failures of
communication (Russo, 2011fhat ultimately leads to substandard, inappropriate and
sometimes unavailable healthcareThis research aims at contribugnto the
enhancement of crosagency communication and informatie@xchange witha 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 studytvards the doctoral degree.

Madanian, S., Abbas, R., & Norrig(if press). Mobile technologies in disaster
healthcare: Technology and operational aspectdN.Wickramasingh€Eds.),
Optimizinghealth monitoring systems withwirelesstechnology Hershey, PA: IGI
Global.

Abbas, R., Norris, T., Parry, D., & Madarar{2016)Disaster eHealth and
interagency communication in disaster healthcare: A suggested road Pager
presented the meeting of Health Informatics New Zealand (HINZ), Auckland, New
Zealand/Awarded Best Student Paper).

Disaster ehealth (DEH) is aew discipline that lies at the intersection of disaster
management, disaster medicine, anehealth. 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 influezdt the choice of methodology used in the study

and the formulation of the research questions.

Abbas, R. & Norris, T. (201Bjter-agency communication and information exchange in
disaster healthcarePaper presented at the 15th International Conferenoe
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 fom the semistructured interviews conducted with decisianakers 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 witkagerssy
collaboration indisaster healthcarelournal of the International Society for
Telemedicine and eHealtG(1), 110.

¢CKAA& 22dz2NYyIFf TNGAOES A& |y SEGSyarazy 27
| 38y 0e [/ 2YYdzyAOlF GA2Y | YR LY T2NYpageh Zhg 9EO
article refines the findings and categorises the identified issues into five main themes.
Gonzalez, J., et al. (2018pwards disaster-aealth support system$aper presented

at the 15th International Conference on Information Systems f@i€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 charasties are further discussed in section 7.2.4.

Abbas, R., Norris, T., & Parry,([R018).Disaster healthcare: An attempt to model
crossagency communication in disasteRaper presented at the Information Systems
for Crisis Response and ManagemenaAZacific ISCRAM Asia/Pacific) Conference,
Wellington, New Zealand.

Lo A =

¢CKA& LI LISN LINBaSyida Fy HKRSTLRKOI V2RSS
agency communication. At that stage of the research, the mode of thinking was to re
think crossagency comunication 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 petical 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(2018).Disaster lealthcare communication: Towards a
national structured information exchange systeamesented at the Health Informatics
New Zealand HINZ Conference, Wellington, New Zealand.

The presentation discusses the possibility of identifying a baseline for themafmm

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(2018).Improving information exchange in disaster
healthcare: Is a minimum dataset a viable approaBh@sented at thénformation
Systems for CrisResponse 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. &tion 7.2.4 discusses the viability of the MDS.
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Abbas, R., Norris, T., & Parry(2019).Disaster healthcare education: A suggested
curriculum frameworkPresented at the Health Informatics New Zealand HINZ
Conference, Hamilton, New Zealand. (Awar@sst Quickfire Presentation.)

In this presentation, an attempt to design a framework for a disaster healthcare
curriculum targetingcombined groups oflisaster maagers and health professionals

was discussedihe suggested framework is discusgedection7.3.2.

1.6 Thesis structure

The thesis is structured into eight chapters that explore the problem of egeacy
communication and information exchange in disasters from a healthcare perspective.

Of the eight chapters, threpresent thefindingsof the reseach.

The present chapteiChapter 1 sets the sceneavith the rationale, aim and objectives,

and significancef the study. Inaddition, the chapter explains the formation othe

research questionand how the questions evolved over the course of the study
Articles published during the course of the study are presented to engage the reader
GAOUK GKS NBaSINOKSNRa YSydaltade FyR (KS

conceptualised.

Chapter 2 reviewslisaster healthcare through a collaborative lens. Basitcepts of
disastersare reviewed including their types, managemeandhealth dimensios. The
chapter also discusses thatal role of information and communication technologies
(ICTs)in disseminating informatiorand delves into aspects of informatiagharing.
Finally, communicationollaboration 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 resezn questions.

Chapter 4 presents the findings of the sestructured interviews conducted with
disaster response professionals regarding the key issues that impactagessy

communication and information exchange in disasters.

Chapter 5presentsthiB a dzf 6 a 2F | 5Sf LKA &addGdzRé O2yRc
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
FAYSR 4 &S8SS1TAy3 SELISNIAQ 2LAYyA2Z2Yya | o2d
healthcare curriculum targeting combined groups of emergency managers and health

professionas.

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 2Literature 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|Grsl

in addition to social sciences and psychology. Communicatmme 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 multifacetedarch tpic.
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 thelew

that covered the topic, but rather on the areas that are mokiselyrelated to the
problem being investigated. Despite the natural tendency to identify more recent
resources, the timeline considered was flexjldpanning between 2000 and 2019 but
concentrating on the period 2018019. Section 3.5.1 explains the methodology

followed in conducting the literature review.

This chapter startby introducing disaster definitions, types, and key related concepts.
To view disasters through an internataiens, the Send&amework forDisasterRisk
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 magement, 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 rold@s in both clinical and general
support is explained including a review DEH,a new discipline that aims at utilising
ICB to enhance disaster healthcare. The review finally arrives at the research problem
crossagency communication and informatioxehange in disaster healthcare. Section
2.10 reviews the activities necessary for a coordinated delivery of healthcare services
to disaster victimscommunication, collaboration and coordination. These activities
are built upon information exchange betweeasponse 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 Defintion of a disaster

There exist multiple definitions of the tertlisaste€(Shaluf, Ahmadun, & Mat Said,
2003) reflecting the different political, geographical and economic considerations of
the affected countries(Eshghi & Larson, 20087\ disaster is daed 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 resour¢@&sihaSapir et &, 2017) The
Centre for Research on the Epidemiology of Disasters (CRED)ddefiligaster asa
situation or event that overwhelms locaapacity, necessitating a request at the
national or international level for external assistance; an unforeseenoéiieth sudden
SPgSyid GKIFG OFdzaSa 3INBFG RI Yl 3I6RED RS.A)G NHzO
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 r@@orted
affected, injured, and/or homeless; the government declares a state of emergency; or

the government requestsiternational assistance.

These and other definitions all agree that the common element of all disasters is the
inability of the local dected community to respond independent{oyet, Marti, &

Osorio, 2006)

¢KS GSN¥Ya WSYSNHSYyOeQ YR WRAAIFIAGSND | NB
defined as a situation involving immediate risks to life or property in which normal
activities ae suspended and attention is focussed exclusively on measures to save
lives, protect people, limit damage and return conditions to norrfial Alexander,

2005) However, emergencies do not necessarily cause a serious disruption of the
functioning of a commnity or society (United Nations International Strategy for
Disaster Reduction [UNISDR], 2009b)

2.3 Types of disasters

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

made disasters are defined as disastrous events causedtlgiiend principally by one
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or more identifiable deliberate or negligent human actigfislumanmade disaster,"
2019) This category includes industrial accidents, shootings, acts of terrorism, and
incidents of mass violencgU.S. Department of Health & Ham Services, 2019)
Examples ofhumanmade disasters include the 1986 Chernobyl nuclear power
accident, 9/11 attacks in the United States, 2005 London bombings, and armed
conflicts. Natural disasterson the other hand, are sudden ecological disruptions or
threats that exceed the adjustment capacity of the affected commufiRginhardt &
Gosney, 2015)Natural disasters include earthquakes, floods, drought, wildfires, and

storms(D. C. Alexander, 2017)

According to the Intergovernmental Panel on Climateari®e (IPCC), there is an
increasing probability that natural disasters occur due to climate chéifigéd, Barros,
Stocker, & Dahe, 201®)hich is expected to cause an increase in both frequency and
severity of weather event¢Banholzer, Kossin, & Donn&014) 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

Number of recorded natural disaster events, All natural disasters

The number of global reported natural disaster events in any given year. This includes those from drought, floods,
extreme weather, extreme temperature, landslides, dry mass movements, wildfires, volcanic activity and
earthquakes.
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300

All natural disasters
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0
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Source: EMDAT (2019): OFDA/CRED International Disaster Database, Université catholique de Louvain — Brussels — Belgium
OurWorldInData.org/natural-disasters/ « CC BY

Figure2.1 Number of natural disasters 196@018
(CRED, 2019)
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In 2018, 315 natural disaster events resulted in 11,804 deatith, over 68 million
people affected, and US$131.7 billion in economic losses across the (GRHED,
2019) In New Zealand, the 2011 Christchurch earthquake of magnitude 6.3 resulted in
182 deaths and 6,659 injuries in its first 24 ho{Bsaglehole, Bell, Frgton, & Moor,
2017) The total cost of rebuilding the city of Christchurch has been estimated at
NZ$40 billion(Wood, Noy, & Parker, 2016 he rebuild projectvasdescribed by the
Prime Minister of New Zealand at the time as the largest and most comppigect 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 o&knitirastructure

(e.g, medical facilities and schoojshdirect damage negatively impacts basic needs
includingsafe drinking water, adequate hygiene, reliable food, and shé¢Keating et

al., 2017)

Disaster costs have seen a steady increase dqwetast 40 yeargNational Emergency
Management Agency [NEMA], 2018ccording tdJNISDR, 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 tgp@NISDR, 2015Jhese 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 losseqGlobal Facility for Disaster @ection and Recovery
[GFDRR], 2014)The following section explains key concepts necessary for

understanding disaster impacts.

2.4 Key concepts of disasters

Clear definitions of disasteelated terminology are essential for understanding
disasters and theiimpacts. A report to clarify disaster terminology has been produced
by tKS ! YAUSR bended itgrgogernrdenht y¥xpert working group on
indicators and terminologyUnited Nations [UN], 2016)n February 2017, the report
was adopted by the United dtions General Assembly. This section usesUhéed
Nations UN) and the International Disasters Database (EMT) definitions to explain

basic concepts in the disaster domain.
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2.4.1 Hazard

Ahazard is grocess, phenomenon or human activity that may causs lof life, injury

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

Humaninduced hazards (except for armed conflicts and social turbulence).

Socienatural hazards

A combination of both natural and anthropogenic causes.

The occurrence of a hazard in a certain place and certaintime is referred to as a
hazard event. Hazard events, characterised by location, intensity, frequency or
probability, may lead to disasteteepending 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 risk€CRED, 2019)

2.4.2 Exposure

Exposure ishe location of people, infrastructure, housing, production capacities and
other tangible human assets in hazgstbne areas. Drivers behind concentrating
people and assets in unsafe areas include population growth, economic development,
migration, and urbaisation(UNISDR, 2009a)

2.4.3 Vulnerability

Vulnerability refers to lie conditions determined by physical, social, economic and
environmental factors or processes which increase the susceptibility of individuals,
communities, assets or systems to the impacts hazards. Factors that impact

vulnerability include demographic growth, settlement in unsafe areas, rapid
urbanisation, environmental degradation, climate change, unplanned development,

age, genderthis isdebatable), and povertyBuvinic, 1999; Goyet al., 2006; UNISDR,
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2009b) A New Zealand study into poverty revealed that among the most vulnerable
FNB LIS2LX S 6A0K RAAFOATAOASAZ SIHIKBUMO YAy
Pacheco, & Hick, 201%lobally, indigenous peoples are among thestrmarginalised
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 anzmunity 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 alence of exposure, the existence of a
hazard does not represent a rigkcFDRR, 2014Risk results from the interaction
between hazard, exposure, and vulnerabil{fyield et al., 2012)Figure 2.2, below,
illustrates the relationship between factors that influence risk and the determinants of
direct damage.

Disaster Risk

Hazard
(Floods)
__________________________ Crisis
Preparedness

£

[vulnerabilityj

determine

Direct damage
(mortality/morbidity,
property loss)

Figure2.2 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 disastgidISDR, 2015A risk that
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remains despite having risk reduction measures in place is referred to as resgkual ri

and it implies the need for continuous emergency serv{tdsISDR, 2009b)

2.4.5 Resilience

Resilience ishie ability of a system, community or society exposed to hazards to resist,
absorb, accommodate, adapt to, transform and recover from the effects aizard in

a timely and efficient manner. Political, social, and financial capitals impact a
O2YYdzy Al &g Qa NB a A Him&sZamsll efi 8., 2RBConsdnEntl,
resilience strategie$ocus onempowering local government and leaders, promoting
local disaster education, raising community awareness and investing in infrastructure
and communicationCai et al., 2018)In New Zealand, the national disaster strategy
highlights the importance of community engagement ath@ inclusion of societal

sectors that may be disproportionally affected by disas{BfEMA, 2019)

2.5 The Senddramework 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
measuresespecially community health and resilieneeas found to be coseffective

both financially ad in terms of human loséinstitute of Medicine of the National
Academies, 2015)In 2015, a major global agreement on proactive disaster
YIYylF3SYSyd NBadzZ 6SR Ay (KS RS g ShaendSy i
for DisasterRisk Reduction with the gal to:

prevent new and reduce existing disaster risk through the
implementation of integrated andnclusive economic, structural,
legal, social, health, cultural, educational, environmental,
technological, political and institutional measures that prevent
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 Sendardmeworkinclude achieving aubstantial reduction in glual

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, andhe availability of early warning systems and DRR
information (United Nations [UN], 2015An early warning systens preparation for
and, consequently a redudion of the impact of adverse events by usinG®E to

activate response systenfg/aidyanatha, 2010)

2.6 Disaster management

Disaster managemens defined as the organisation and management of resources
and responsibilities for dealing with all humanitarian aspects of emergencies. In
particular, disastemanagement deals with preparedness, response and recovery in
order to lessen the impact of digass (IFRC, n.eh). D. Alexander (2003jefined
emergency Yl Yy 3SYSyd +a aiKS LINRPOS&a orzie 022
aftermath by communicating with participants and organising the deployment and use
2T SYSNHSy Q@ 11IRHaweuxNdisabergencies, disasters exceed the
ability of the affected community or society to cope using its own resources. As
mentioned in section 2.2, the terms€mergency managemeftand Wisaster
managemen@are often used interchangeabloppola (2006)Haddow, Bllock, and
Coppola (2013)Lindell, Prater, and Perry (200®hillips, Neal, and Webb (2018l
addressed dmster concepts without making a distinction between emergency

management and disaster management.

A disaster consists of consecutive phasesnely mitigation, preparedness, response,

and recovery. These phases constitute the Disaster Management Cycle (DMC).
New%SI f I YR 5a/ LIKIFasSa O2NNBalLRyR (2 F2dzN
readiness, response and recovefable 2.1, belowexplains eaclstage of theDMCas

per the Centre for Disaster Philanthrop@enter for Disaster Philanthropy, n.énd
compares it to its corresponding activity defined by the New Zealbadional

Emergency Management Agency (NEMA,-a)d.
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Mitigation
Preventing future emergencies or minimising their negative effects

Preparedness

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

Response

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

Recovery

Disaster recovery happens after damage been assessed and involves
actions to return the affected community to its pdisaster state or better
¢ and ideallyfo make it less vulnerable to future risk

Rediction

Identifying and analysing lortgrm 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 timeoccurring

Readiness

Developing operational systems and capabilities before a civil defence emerge
happens; includingelfthelp and response programmes for the public, and specit
programmes for emergency services, lifeline utilities and other agencies

Response

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

Recovery

The coordinated efforts and processes to bring about the immediate, metioam
and longterm 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 19S2&kurai & Sato,

2016 Ly wHnnnI GKS ! yAidRedRictibnlcampagy @tddueed tNd R 5
G5A&l Aa0SNJ wSRdzOA2Yy X 9RdzOFGA2Y | YR | 2dzi K
20052015 Hugo Framework that aimed at reducing disaster impacts. Awareness and
recognition of the significance of disaster education towred until it became fully
integrated inthe Sendai Framework for Disaster Risk Reduction 22030 (United

Nations [UN], 2015)Pisaster educatioRand Wisaster trainin@are often used
interchangeably. Nevertheless, each one of them aims at a diffesutcome. Disaster

training aims at preparing participants for filling a specific disastkted role
WKSNBFa SRdOFGA2yIlf O02dz2NBES& NP RSaA3IySF
about disasters without necessarily preparing them for specifiesr@D. Alexander,

2003)

2.7.1 Disaster management education

Successful implementation of disaster education reduces the impact of disasters and
results in resilient societiegTorani, Majd, Maroufi, Dowlati, & Sheikhi, 2013he
effectiveness of disaster edation requires an implementation of educational
schemes that guarantee the inclusion of vulnerable groups incluthegelderly,
people with disabilities, and children. For example, the Sendai Framework for Disaster
Risk Reduction is reproduced in a ctiriegndly version for children agetDto 14 years

of age. It is believed that when school students are educated about disaster risk
reduction measures, they can be involved in problsoiving, the assessment of
vulnerability and capacities, artbe dissemnation of disaster information across their
families and communitieglzadkhah & Hosseini, 2009)ence contributing to the
resilience of their communities. In Bangladesh, schools were able to develop risk

reduction strategies and contingency plans benefjttens 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 developimg tequired curriculum.

A curriculum, defined as a planned educational experience on a specific subject, can
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lastfor one or more sessionsr upto a yearlong coursgP. A. Thomas, Kern, Hughes,
& Chen, 2016)Formal disaster education can lelivered in one of three modes
extra-curricular integration, curriculum integration, or curriculum infusiffPetal &

Izadkhah, 2008)

Extracurricularintegration

Extracurricular integration is an approach that facilitates delivery of disaster educatio
in schools. In New Zealand, thational Emergency Management Agelfi§=MA, has
facilitated disaster education in schools by creating a free resource to help both
teachers and students develop disaster knowledge and preparedness (BlMA,
n.d.-c).

Curriculumintegration

Curriculum integration utilises units, modules or chapters on disaster risk reduction
designed for inclusion in subjects with known duration in specific grade leVeis.
approach is relatively easy to implement, although it regsitraining teachers to

ensure competence.

Curriculuminfusion

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

and problems in disaster risk reduction.

Disaster education curricula have been criticised for efficand clarity. A study
(ErdurBaker et al., 2015%9xamined 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, achievaftenaeasurable. 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 desassk reduction
education in their system@Jnited Nations Children's Fund [UNICEF], 2014)

Recently, educational approaches have shifted from general disaster information to
more contextspecific material addressing local hazards and exercises innedpess
and response skill&JNICEF, 2014 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 multidisciplinary approach that radically shifts the focus of disasterradkiction
teaching towards nurturing creative problesolving skill{Leleito, 2018) The multi
disciplinary problersolving approach is based upon the realisation that building key
competencies through transferrabkkills is essential farossagency ollaborationin
dynamiccontexts. 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 tahe 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, impving the coordination of disaster responsand enhancing

the availability and quality of disaster management to@FRC, 2019)l'he unsolicited
group dynamics created among participants during joint radigncy training is a
factor that facilitates learning among traine€gan Haperen, 2001 Moreover, joint
training can be a tool for resolving fundamental cultural different¢ed exist between
different disaster response agencies. Cultural differences were manifested between
emergency managers and decisiorakers with limited training in emergency
management during the response kurricane Katrina. As a consequenc&yakshop

has been conducted to identify common educational goals between the two groups
(Waugh Jr & Sadiq, 2011)

Training programmes not only enhancé¢he dexterity of individuals, they also improve
the overall performance of organisation&umar & Siddika, 2017However, the
design and delivery mode of such prograes are of immense significance to their
outcomes(Khan, Khan, & Khan, 201The design of disaster training curricula needs
to be evidencebased and informed by industry nee@Britton, 2004; Burklest al.,
2013; Hemstock et al., 2016; Kapucu, 2011)2017, generic standards for emergency
and disaster management education in Australia were publisffetzGerald et al.,
2017) The standards were built upon three domainknowledge, skills, and
appliation. The knowledge domain consists of three themgsv/ernance and policy
frameworks, theoretical and conceptual basis for practice, and contemporary disaster

management. The skills domain consists of three therteslership, communication
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and collaboréion. The third domainthe application domain, consists of professional
practice and critical thinkingrhe hemes of the three domains are illustratedkigure

2.3, below.

Professional practice
Critical thinking

Figure2.3 Domains of the generigmergency and disaster management standards
(FitzGerald et al., 2017)

Standards are critical for the accreditation of emergency management pragesm
and for transforming the field into the fulljledged profession it vitally needs to
become(Crews, 2001; Waugh Jr & Sadiq, 2014)addition, standards facilitate the
promotion of international learning, exchange and comparability among emergency

workers(D. Aleander, 2005)

The content of emergency and disaster management curricula used to train future and
mid-career emergency managers are deba@®daugh Jr & Sadiq, 20114 thorough
literature review revealed that the topics of these curricula vary dependimghe

I ISyOASaQ NRtS&a FyR YAaaAzy adlaSySydao
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
disager 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 mdtare

limited to:

1 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 terminold®y Alexander, 2005;

Disastelnfo, 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, probfgolving skills,
psychological perception of disasters, negotiation and conféisblution, mass
media liaison and public relatiorf®. Alexander, 2005; Grant, 2018; A. Norris et
al., 2018)
Use ofICB in emergencies and disasters including the use of social media, big
data and analytics,-Bealth technologies, communications systewfuring crises
and disastersand the role of revolutionary technologies suchtas Wi & dzy I Y A
avyrttaridaQ Ay R@aAlexandNR005t HidagdesinfoS ¢oio;
Grant, 2018; A. Norris et al., 2018)
Legal and ethical considerations in emergem@anagement, and knowledge of
policy and regulatory dimensions related to emergendies Alexander, 2005;
DisasterInfo, 2019; Grant, 2018; A. Norris et al., 2018)
Planning aspects including the ability to write, modify and integrate emergency
plans, condct scenario exercises, perform damage assessmemd, provide
medical, epidemiological, veterinary and psychosocial ser(iPesAlexander,
2005; DisasteriInfo, 2019; Grant, 2018; A. Norris et al., 2018)
Understanding of incident management systems, comdand-control
processes, organisational structures, roles and responsibilities, and risk
managemen{D. Alexander, 2005; Disasterinfo, 2019; Grant, 2018)
The ability to communicate and collaborate with all stakeholders involved in the
management of a daster including governmental and namganisations,
volunteers, and local communitie@D. Alexander, 2005; Disasterinfo, 2019;
Grant, 2018)
Knowledge management including library research, use of online resources, and
knowledge about how and where tond relevant mobile applications that
provide healthrelated information for facilitating planninfpr, the responseto,
and recovery from the consequences of disast€3. Alexander, 2005;
DisasterInfo, 2019; Grant, 2018)
Understanding the internationallisaster community, including their roles and
responsibilities and the information and services they may provide before,

during and after disasterslhis ism addition to learning from previous events

NS
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through presentation, discussion, and analysis offedtént disaster scenarios

both national and internationgD. Alexander, 2005; Disasterinfo, 2019)

In New Zealand, content of emergency management training offered b\NEMAIs

built uponthe standard framework used to manage incidents requiring thpasase of
multiple agencies, namely the Coordinated Incident Management System (G&4S) (
section 2.10.3)There are four training levels: foundation, intermediate, coordination
centre interface (CCI), and functispecific. The foundation level is an irdetive
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, lifelinepvery and

finance are being considerdBlEMA, n.db).

Implementing disaster education curricula at the undergraduate level is usually
challenged by ovesaturation of curricula whereasat the postgraduate level,
programmes can be tailored to the needs professionalgFranc, 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 ofgssionals (Norris et aR018).

Courses can be delivered fateface with handson experience or electronically with
the aid of virtual reality simulations (Pfenninger et, &010) which may be no less
effective than traditional facgo-face deliverynodes(McCutcheon, Lohan, Traynor, &
Martin, 2015)

According tdD. Alexander (2005jraining courses should last a minimum of 200 hours
for beginners aiming to become general emergency managers, and 50 hours for
trained emergency managers whoaen isto improve or update their knowledge, and

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

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

of the Swiss physician and forensic patws$t Heinrich Zangger in responding to
civilian mine explosions at the beginning of théh century (Suner, 2015)Disaster
medicine is a medical practice that focuses on the health, medical, and emotional
issues of disaster casualti€slogan &Burstein, 2007) It is defined as the art and
science of patient careinder 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 facilitiéR. K. Brown, 1966Disaster medicine is
associated with a broad range of specialitid®ie American College of Emergency
Physiciansdefines emergency medicine dBe medical specialty dedicated to the
diagnosis and treatment of unforeseen illness or ipjuit 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 disasterelated medical needs throughout the disaster lifecy@liawley &
Matheson, 201Q)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 managemg@@ibttone, 2016) Bradt, Abraham,

and FrankQconceptual framework for understanding disaster medic{gee Figure

2.4) visudises the discipline at the intersection of the three disciplines of clinical
medicine, disaster management, and public hedBeynaeve et al., 2004Although

both disaster management and disaster medicine have roots in military organisations
(Suner, 20%), 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 GermanyStehrerberger & Goltermann, 2014)
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Figure2.4 Conceptual frameworks for understanding disaster medicine
(Seynaeve et al., 2004)

2.8.1 Key concepts in disaster medicine

Disaster medicine is unique in that ¢aters 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 wieddeg,
2013) The challenges associated wilisaster managementfor both individual and

whole population needs require substantial preparedness and traifieteg, 2013)

The following section explains important terminology necessary for understanding

disaster medicine.

Disastelhealthcare

Disaster healthcare or disaster healthcare management is a systematic process that
utilises organisational, admistrative, and operational decisiemaking capacities and
skills to reduce the negative impacts of disasters and improve healthcare provision to

disaster victimgArdalan et al., 2009)

Disastebehaviourahealth
Disasterbehaviouralhealth concerns the application of psychological first aid to help
individuals affected by disasters overcome thdtial psychological impacts of a

disaster event including shock, depression, and ddRiakida 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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Medicalcontingencyplanning

Medical contingency planning concerrexamination of current resources, projected

medical needs, management guidelines, and personnel traiiWegsdorf et al., 2006)

Medicalsurge

A medical surge isnainflux of patients (physical casualties and psychological
casualties), bystanders, visitors, family members, media and individuals searching for
the missing who present to laospital or healthcare facility for treatment, information

and/or shelter as a result of a disas{&hultz et al., 2006)

Surgecapacity

Surge capacity refers tche ability, in terms of staff, facilities, and prograres, to
deliver medicaltreatment and healthcare during an unexpected increase in the
number of individuals affected by disastéheikhbardsiri, Raeisi, Nekddoghadam,

& Rezaei, 2017)

Triage

Triage is the process of sorting patients with the purpos&® 2 Ay 3 G KS 3INBI
tothe ANBI 6Sad ydzYoSND ¢KSy Y SR(Halér,f Wurkdg & 2 dzN.
Peterlik, Gabriel, & Cancio, 2018; Shiel, n.d}fferent triage systems exist for
prioritising patients according to urgency for medical céfeiriyama, Urushidani, &
Nakayama, 202). The Simple Triage and Rapid Treatment(STARJ system for

instance, categorises patients into one of four categori@sayed (Yellow), Immediate

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

2.8.2 Disaster medicine education and training

Having poper educationon and trainingfor potential disaster events is becoming
increasingly crucial for clinicians and healthcare providgrgen the increase in
disaster occurrences and the uncertainty about when and where a disaster may
happen(Ciottone, 2016)The focusof disaster medicine education is on teaching the
competencies needed by clinical person(®ubbarao et al., 2008ollowing the 9/11
terrorist attacks, the Association of American Medical Colleges recommended
undergraduate mdical training in disaster medicir{®fenninger et al., 2010Yhis 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 & Seynaey 2007) Since then, several institutions have worked on developing
disaster medicine competencies, and effoltave beenmade to integrate these
competenciesinto health professiongSubbarao et al., 2008Pespite these efforts,
disaster medicine expestcontinue to bemoan the low provision of disaster medicine
education that leads to situati@where health personnel lack even a basic knowledge

of disaster medicinéJ. Smith, Levy, Hsu, & Levy, 2012)

Competencies are defined as the combination oflskihd knowledge necessary to
perform a certain tasksuccessfully(European Centre for Disease Prevention and
Control, 2017) Competencies require contextual measurement and are usually
achieved through designing an educational curriculum that involvesitifgiang
learning objectives, content and evaluation method¥Valsh 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
asessment, identification of goals and objectives, specification of educational

strategies, implementation, evaluation and feedbgPk A. Thomas et al., 2016)

A review of available disaster medicine curricula shows that sheseimicecourses

that can telp in reaching a wider group of health practitioners are still lackfg
Norris et al., 2018) Interestingly, the literature addressing disaster medicine
competencies has several intersections with the topics identified in the area of disaster
managemeneducation. 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 2019 areshown inTable2.2.

A critical aspect of disaster medicine education concerns disastetatigealth(Math,
Nirmala, Moirangthem, & Kumar, 2015he onsequences of dasters 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 diséStallea, 2007)The
treatment of psychosocial issues such as family separation, lbgsoperty and
continued poverty requires the involvement of mental health professionals as well as

psychosocial workergSeto et al.,, 2019) This blended approach highlights the
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criticality of crossagency cooperation and coordination between disasterpoese
agencies to ensure the effectiveness of mental health interventions in disg$iets.
Norris, Friedman, & Watson, 200 evertheless, a 2017 study revealed lack of mental
health preparedness in the majority of countrjes situation that emphasises the
importance of developing contesdpecific educational programes (Roudini, Khankeh,

& Witruk, 2017)



Table2.2 Disastemedicinecompetenciesdentified in theliterature
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Competency

Reference

Disaster/emergency management and preparedness

Public health principles

Public health emergency preparedness, surveillance and response

Clinical intervention and patient care for disasters, terrorism, and public heaitfrgencies
Policy development and programne planning skills, financial planning and management skills,
analytical/assessment skills and leadership aemtural competency skills

Communication skills

Incident management and support systems
Command and control in the hospital and at the scene, mobile medical teams, press/media tr:

Personal safety and security
Mass casualty triage and psychological triage
Public health law and ethics
Medical contingency, continuity, and recovery

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

(Hawley & Matheson, 2010; Markenson, DiMaggio, &
Redlener, 2005; Subbarao et al., 2008; Walsh et al., 201

(Council on Linkage2014; Walsh et al., 2012)

(Markenson et al., 2005; Pfenninger et al., 2010; Subbar.
et al., 2008)

(Hawley & Matheson, 2010; Markenson et al., 2005;
Pfenninger et al., 2010; Subbarao et al., 2008)

(Council on Linkages, 2014)

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

(Hawley & Matheson, 201@ubbarao et al., 2008)
(Advanced Life Support Group, 2019)

(Hawley & Matheson, 2010; Subbarao et al., 2008; Wals/
al.,2012)

(Advanced Life Support Group, 2019; Hawley & Mathesc
2010; Pfenninger et al., 2010)

(Hawley & Matheson, 2010; Pfenninger et al., 2010;
Subbarao et al., 2008; Walsh et, @012)

(Subbarao et al., 2008; Walsh et al., 2012)
(Pfenninger et al2010)
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Competency Reference

Specifics of initial management of explosive, sngated, radiological/nuclear, chemical, and (Hawley & Matheson, 2010; Pfenninger et al., 2010)
biological incidents emphasiig infectious diseases and terrorist attacks, decontamination
procedures, stress disorders and psychosadotalventions

Medical response to weapons of mass destruction, forensics, situational awareness, and disa (Hawley & Matheson, 2010)
behavioural health

Roles and responsibilities, surge capacity, eindical management principles (Walsh et al., 2012)
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2.9 The role of ICTs in disaster healthcare

Disaster healthcare refers to the provision of healthcare services by healthcare
professionals to survivors and respondérsan area impacted by a disaster as well as
at evacuation receiving facilities throughout the disaster life cyBlesh, 2005)In a
medical response, timely access to accurate information can decrease mortality and
morbidity (Garshnek & Burkle Jr, 199% times of disease outbreaks and pandemics,
reaktime data collection becomes crucial as decisioaking depends to a great extent

on the data available only after the start of the outbrg@lallaghan, 2016)

ICTs are crucial for the exchange of informatbetween various disaster response
stakeholders(Kotabe et al., 2014)Technology has the potential to accelerate and
increase the impact of relief effori& oo, 2018)Humanitarian logistig$or instance, is
guided by critical decisiemaking that reles on the accuracy and timeliness of
available informatior{(Ashish et al., 2008)t involves planning, implementation, and
control of efficient, coseffective flow and storage of goods and materials, and
associated information, from an origin point to aGnsumption point, to meet the
needs of end beneficiarie4A. Thomas & Mizushima, 2005)n such contexts,
connectivity itself is a form of aid as it relays-Bf@ving information and assists with

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

The eliability of communication technologies is critical to successful disaster
management(Arnold et al., 2004)To ensurdhe effective and reliable use of ICTs in
disasters, preparedness efforts should focus on enhanding ¢ 8 Q NBaAf AS
redundancy, policy development for use during disastensgd the preparation of
equipment, sensors and early warning systems, in addition to training and capacity
building (Kotabe et al., 2014)n 2011, the Academy of ICT EssentalsSovernment
Leaderspublishedrecommendations on the effective use of ICTs in disaqi&stan

Disaster Preparedness Center [ADPC], 2Bitl)ding:

1 Facilitatingaccesdy emergency responders to communications
1 Conducting drills forinformation exchange between disaster communication
centres and disaster sites

1 Familiarising disaster managers with ICT tools
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1 Involving ICT specialists in palsaster activities tgrovide support with the
use of ICT tools
1 Conducting crosagency trainig on the use of ICTs in disasters including social

media platforms

The demand for ICTs to perform pafitaster activitiesincluding damage assessment
and analysis, crossgency coordination and building situation awarenesisanges
over time dependingn the stage of response. For example, Fiale communication
is heavily requiredn the initial stages of respons@ orderto support timecritical
activities such as search and reschkegure2.5 shows the change in demand for ICT

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

Emergency recovery period  Tentative recovery period

Demand for real-time
communication (telephone)

Demand for data
communication for
official and
business activities

Disaster
B

Duration of use of ICT unit

Communication needs

[
'l

23 days 1 week — 1 year

Figure2.5 Demandfor ICTs after a disaster
(Kotabe et al., 214)

2.9.1 ICTs in direct clinical supportl{ealth)

Ehealth refers to health ervices and information delivered or enhanced directly
through the use of the Internet and related technologi@sysenbach, 2001As the
global demand foa needsbased health worldrce approaches 14 million in 203he
need for scalable coddffective dgital technologies becomes vitéINext Generation
Public Health,” 2019)health has the potential to transform healthcare systems and
improve the quality, accessibility and cosffectiveness of healthcare services
(Ossebaard & Van Gemdrijnen, 2016) In patrticular, 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 provisigiWwilson, Wang, & Sheetz, 2014)

When implemented and used properly,-health technologies can provide the
healthcare industry with several benedjtincluding enhanced health information
YIYylF3SYSyas GAyYSte |100Saa G2 LIGASydGao
geography, better communication between healthcare providers and consumers, and

better use of scarce commodities such as healthcare pessifCoiera, 2015)

The ability of ehealth technologies t@rovide remote care where oegite support is
lacking(Erikson & Holcomb, 2018)ghlights their important role in supporting disaster
response(Doarn & Merrell, 2014)Telehealthfor instance, $ an ehealth component

that can facilitate remote healthcare services in disasters. Telehealth concerns the
remote delivery and facilitation of health and healtdlated services including medical
care, provider and patient education, health informatioangces, and seifare via
telecommunications and digital communication technologi@dcHaney, Reychev,
Azuri, McHaney, & Moshonov, 2019)

Within telehealth, telemedicine uses medical information exchanged from one site to
another to improve consumer hetll status using electronic communications
(Demaerschalk et al., 2017lelemedicine involves at least a clinician at one end of the
communication link (Wyatt & Sullivan, 2005) Telestroke, for instance, is a
telemedicine service that enables neurologistsremotely communicate with other
expertise and resources for the treatment of stroke patiefBemaerschalk 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 28022 due to the increase in chronic
diseases incidence,growing geriatric population, and shortage of medical
professionalsjn addition to governmental initiativegResearch and Markets, 2019)
However, in developing countries, the usetefemedicine is challenged by the lack of
communications infrastructure such as internet connectiwatyd reliable electrical

supply(Scott & Mars, 2015)

E-health applications that are executed via mobile technology are known-heatth
(Van Dyk, 2014)The lenefits of mhealth includethe expansion of healthcare

coverage, enhancing decisiomaking, as well as providing healthcare services in
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emergenciegVarshney, 2014)The innovation of entirely mobile systems that allow
the rapid acquisition of datauch as multiple charting, vitaigns monitoring,and
image collection for multiple patients from disaster sites is made possible through e
KSIHfGKed {dzOK RFGF OFy 06S aSyid aSOd:NBft @&
viewed on aveb browser by contrbpersonnel(Hristidis, Chen, Li, Luis, & Deng, 2010)

thusenhancing the efficiency of disaster response.

The widespread use of mobile phones has been utilised in providing healthcare
services to disaster victims and vulnerable populatipiarmohammadianSafdari, &
Tavakoli, 2015)In 2019, the rate of smartphone penetration was estimated at 41.5%
worldwide (3.2 billion users)Statista, 2019) In disasters, e use of mobile
applicationscan significantly enhancsituation awarenesgTan et al.,2017) For
example, the World Food Program (WHps reducedhe time spent on collecting
food security surveyby 75%and save US$5 millionannually through using mobile
technology such as mobile phone surveys, telephone interviews, voice response and
text message$World Health Orgaization [WHO]2016; Yoo, 2018)able 2.3, below,

shows possible uses of mobile applications in disasters.

Table2.3 Mobile app contributions in thedisastercycle

Disaster cyle 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 warnnagifications

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

Recovery Postdisaster recovery information, and croveburced disaster
impacts/damageassessment

SourceTan et al. (2017)

Although ehealth technologies have a huge potential to enhance healthcare provision
(Scott & Mars, 2015}heir implementationremainscomplex(Ross, Stevenson, Lau, &
Murray, 2016) Reasons for the slowdoption include the fragmented funding and
governance of healthcare servicéle 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 nekto resolve issues about how it will affect

practitioners and consumers alikgabashiki, 2013)
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2.9.2 Disaster énealth(DEH)

Despite their different origins, priorities and operational modalities, emergency
managers and health professionals share the samal g providing healthcare
services to disaster victims including safe drinking water, reliable food, shelter,
adequate hygiene and mental health suppdBissell, 2007)Both sectors base their
planning and preparedness activities on collecting and usifggmation concerning
natural and humanmade phenomena that can negatively impact humdBsssell,

Pinet, Azur, & Paluck, 2004)

This, and the opportunities offered byhealth technologiesn gathering, processing

and disseminating healthelated 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, antiealth (Russo, 2011;

Sieben, Scott, & Palacios, 201Bigure 2.6 belv visualises DEHIthwab and Norris
(2013)definedDEH ast (0 KS | LILI A OF G A 2 y-hedltf techngldgedNiva ( A 2
disaster situation to restore and maintain the health of individuals to theirghsaster

f S@St a¢

Disaster Disaster
management Medicine

Disaster E-

Health

E-health

Figure2.6 Disastere-health
(Althwab & Norris, 2013)

DEH aims at establishing meaningful communication between disaster managers and
disaster healthcare professionals througthe effective utilisation of ehealth

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

to significantly enhance disaster healthcare proviqidnistidis et al., 2010)

2.9.3 ICTs igeneral support

As well as providing direct medical care viaealth 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 needhi® efficient and
precise decisions in minimal tin{8inha, Kumar, Rana, Islam, & Dwivedi, 20I@yely
access to information concerns rapid collection, processing and distribution of
information (Arnold et al. 2004 Garshnek& Burkle Jr 1999). Technobgy and
informatics applications have had significant impacts on disaster communication,
information management and bio surveillan¢@/einer & Slepski, 2012This section
presentsthe revolutionary technologies that can be utilised in facilitating disaste

healthcare.

Artificialintelligence (Al)

Al refers to intelligence displayed by a noatural entity to automate tasks that
require intelligent behaviour such as natural language, speech and facial recognition
(Ashir & Sugianto, 2007Al uses sensors, remote inputs and digital data to gather data
from various sources, rapidly analyse the data and act upon the outesitilting in
sophisticated decisiomaking capabilitiegD. M. West & Allen, 2018Yhe analytical
capabilities ofAl and machine learning algorithms can now provide more accurate
predictions about disease spread and population needsb(SEG ISy SNJI i A 2
health,€ 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 Al algorithms, their
use in decisionsupport is controversial due to possible bi@&overnment world
leader in artificial intelligence,” 2019A\n example of such bias concerns the possibility
of using Al gorithms in targeting individuals who have specific DNA traits with viruses

and autonomous weapon®roz, 2017)

Internet ofthings (loT)

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

can transfer datawithout human-to-human or humarto-computer interaction
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(Weber, 2019p . & SYOSRRAYy3I aSyazNhR 6AGKAY WIiKA
to be sensed and controlled remotely and makes it possible for the sensed objects to
communicate without human interventionBlantz, 2010) IoT, coupled with Al

algorithms, can create accurate machine learning mo¢i€ldbara, 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 associatigbssh et al., 2019; Kayyali, Knott, &
Van Kuikn, 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 SBR®lomeo, 2014)

Remote sensing

Remote sensings the aquisition of information about an object or phenomenon
without making physical contact with the obje¢Bala, Tom, & Shinde, 2017n
addition to automation, remote sensing assists with creation of méuss enabling
disaster responders to understand tlgeographical nature of disastaffected areas,
locations andthe severity of damage, and the type of resources required for possible
evacuation(Johari, 2018)Applications of this technologincluding aerial robotics and

RFID tagexplained next, havbeen useful in supporting relief operations.

Aerial robotics

Aerial robotics including unmanned aerial vehicles (UAVs), are capable of performing
reaktime damageassessments effectively as well as increasing situation awareness
through capturing and prcessing aerial imagery much faster and with significantly
higher resolution than satellite@Beck, Teacy, Rogers, & Jennings, 2018; Chowdhury,
Emelogu, Marufuzzaman, Nurre, & Bian, 2017; Ofli et al., 2018Ys have timely,
costeffective and rich dataajuisition capabilities that make them suitable for use in
restricted environments and timsensitive situations, and in scenarios that require
high resolution transition of informatioifHildmann & Kovacs, 2019)heir ability to
reach remote and dangerouagreas with limited or no human intervention enables
them to facilitate search operations, reconnaissance and mapping, structural

inspection, and estimation of debri€howdhury et al., 2017)
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Radiefrequency identification (RFID) technology

RFID technologuses electromagnetic fields to automatically identify and track tags
attached to stationary as well as moving obje¢tshir & Sugianto, 2007)RFID
resembles a powerful automation tool that requires minimal human interventits
ability to reliably athenticate 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 vict{@shir & Sugianto, 2007)

Geographical informain systems (GIS)

GlISare used to store, analyse, and visualise digitised m@oehari, 2018) The
production of GIS maps has certainly had a huge impact on the provision of disaster
healthcare(Nelson & Greenough, 2016\ 2007 report(National ResearciCouncil,
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 mediare being increasingly used in different disaster stages dubddaster,
easier, cheaper and wider dissemination of informat{8tieglitz, Bunker, Mirbabaie, &
Ehnis, 2018; Velev & Zlateva, 201®Jith 2.4billion Facebook users and WhatsApp
and YouTube having more than one billion users e@ohizOspina, 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 donationgHarrison, 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
understaRAy 3 2F GKS Lzt A0Qa ySSRa o0& O2ff
feedback loop(Yoo, 2018)In 2015, duringhe South Carolina floods, residents were
tweeting at a rate of P00 tweets per houfKarami, Shah, Vaezi, & Bansal, 2020)
influx of infamation that necessdtes matching analytical capabilities. Despite their
positive impact, social media can disseminate rumours, promote terrorism, and
undermine authorities(D. E. Alexander, 2014These drawbacksn addition to the
growing volume and cuoplexity of information on social media platforms, makes it

necessary to identify and verify new informatidSchifferes et al., 2014; Sheridan
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Libraries, 2019)The widespread use of social medial 2 R @ Qa a2 OASGASa
that these platforms sbuld be central to the development of disaster response

strategies(D. E. Alexander, 2014)

Crowdsourcing

Crowdsourcingin disasters refers to the ability of individuals to saifanise,
communicate as a network, and continuously assist each other duhagevent
(Auferbauer, Ganhor, & Tellioglu, 201%)rowdsourcing, performed on connectivity
platforms such as smart phones and social media, has the ability to gather information
quickly, accurately and cosffectively (Wazny, 2017) During the 2010 Hait
earthquake response, crowdsourcing enabled volunteerpedx 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 becognised especially after
the Haiti earthquake in 2010. Peaiti 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] public education on the
use of alternative communications channels during an emerg€Btantz, 201Q)The
technological advances and mulisciplinary approaches to disaster relief will play a
significant role in enhancing disaster response as age#mpowering disasteaffected

communitiesin future (Nelson & Greenough, 2016)

2.10Crossagency communication in disasters

Health is defined as a state of complete physical, mental and social wellbeing and not
merely the absence of disease or infirmifwHO, 2006) In disasters, healthcare
provision requireshe simultaneous involvement of different organisations or agencies
within the same secto(Hick et al., 2004)This situation entails substantial cress
agency collaboration and coordination in order to minimise response time and avoid

duplication of task$Al Saadi, 2018)

The IFRC is a global humanitarian organisation that acts before, during and after
disastes 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 annualfiFRC, n.eb). Given its rich and long experience in
disaster managementlFRC 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 coordinatiofflFRC, 200). These stages were choses the basis of the

reviewof the literature related to multagency disaster healthcare provision.

2.10.1Communication

Communication is the process through which an organisation sends a message across a
channel to another part ofhe organisation or to another organisation in the network
(Kapucu, 2006) Disaster communication refers to information creation, seeking,
and/or sharing amonghe individuals, organisations, and media the context ofa
disaster(B. F. Liu, Fraustino, 8in, 2016) Information exchange across responding
agencies reveals unforeseen risks for which plans can be developed or adjusted to
minimise suboptimal decisions such as unnecessary evacuéellamy, 6, Raab,

Warren, & Heeney, 2008)

While vertical information exchange ensures information credibility, horizontal
information exchange is essential for enhancing situation aware(f®&% minimising
cost, and sharing expertiséAbbas, Norris, & Parry, 2018b3A is defined as all
knowledge thatis accessible and can be integrated when required into a coherent
picture to assess and cope with a situati@arter & Woods, 19915A is critical for
disaster response since it provides cumulative pieces of informatibith, when

interpreted, become tle basis for critical decisiemaking(Abbas et al., 2018b)

Building SAin rapidly changing scenarios requires collaboration between different
agencies andhe integrated use of information management systems and resources
(Soini, Linna, Leppaniemi, & Jaakkola, 2008)s can be achieved through utilising
common operating picturesplatforms for gathering and integrating data from
multiple sources including sdtiges, sensors, mobile and geospatial systefhs M.
Smith, 2012) The end goal oBA and communication in general, is to have the right

information sent to the right person at the right tin{@bbas et al., 2018b)

Emergency information systems play grsficant role in building and communicating

SA (Anparasan & Lejeune, 2017)hese systems aim at establishing an integrated
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communications capability that supports the operations of the disaster management
stakeholdergTuroff et al., 2004)Sinceghe maragement ofdisaster situations requise
regular updates, these systems should be designed to handletinealinformation
exchange(Sinha et al., 2019Decisionsupport systems assist disaster responders in
the process of evaluating and choosing the mastable emergency plan for a given
scenario(Shan, Wang, Li, & Chen, 2012)

For enhancedSA emergency responders should be acquainted with information

systems before the occurrence of a disaster ey@min et al., 2017)

2.10.2Collaboration

Collaboration inthe context of a multi-agency response involvea joint needs
assessment, sharing ideas on how to overcome problems, and initiating joint practical
responseqIFRC, 2000 he pint needs assessment eliminates duplicate information,
increases the confiderc 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], 20R¢cording tdFRG2000)

collaboration between disaster rpsnse agencies involves:

1 Identifying affected population groups and jointly assessing their potential
capacities and needs in order to determine high priority groups

1 Coordinating assistance standards of health services, water supply and
sanitation, nutriton, food aid, shelter and site planning according to the Sphere
standardg§ SPHERE, 2018)

1 Mobilisation of relief resources taking into consideration medical supplies, food,
communication systems, transport and organisation of deliveras] the
availabiliy of people to render urgent assistance (relief), equipment and
sanitation

1 Joint training

The goal of collaboration is to coordinathe relief activities of multiple disaster
management agencies or alternative solutions to manage the disaster situaaoug,

Lee, Rao, & Tougan, 2009Qollaboration involves several activiti@scluding planning
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andtraining, and requires substantial funding. This highlights the roles these activities

play in achieving collaboration.

Planning

According toD. E.Alexander (2017)emergency planning is an art and a science that

Ay @2t 0Sa UYHnKAKA Ao f BRQ® 9 YSNA Sy G@annedOd A 2 y
actions that should be implemented immediately when a disaster occurs to reduce its
negative impacts (Binder, 2001) To operationalise commarahd-control
management models, emergency response plans are utili@amn & McConnell,

2007) Emergency response plans serve as operational manuals for disaster decision
making in designating authority, specifying operatial procedures, and providing
guidance for coordinating emergency respondérmdell & Perry, 2007)NVhileaction

and response plans focus on thenradiate response, disastepntingency plans cover

the required procedures and actions that are part of ttezovery proces§HACCP

Mentor, 2018)

Disasters do not impact all members of a society equalbbson, Bacon, & Cameron,
2014) Within the affected population, certain groups may be more vulnerable to
disasters than the rest of the community such as geowith disabilities, elderly
people, groups with lower socioeconomic status, indigenous peoples, and migrants.
The wlnerability of these societal sectors can be attributed to several factors including
income and social status, level of education, empient and working conditions, and
access to healthcar@l. R. Lindsay, 2003)herefore, careful consideration should be
given to the needs of these groups when planning disaster response to ensure
effective healthcare outcomes. Nevertheleise uncertainy associated with disaster
events certainly complicates the ability of local agencies to assess the required
response and recovery capacity during emergency planning. Héegéle disaster
planning that accommodates the perspectives of affected comnmesiis pivotal
(Steinberg, 2016)Community Based Disaster Management (CBDM) is an exaiple
an approach that empowers communities tee proactive in disaster management,
especially in preparedness and mitigation programnieseventionWeb, 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, 2005Planning strategies should cater for
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psychosociakupport, 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 depre§Eimresen, Birkeland,
Arnberg, WentzeLarsen, & Blix, 2019)A range of psychiatric disordemcluding
increased risk of podtraumatic stress disaler (PTSD), obsessqg®mpulsive disorder
(OCD), panic disorder, and alcohol abuse were found to be associated with the
occurrence of disaster eventgReifels, Mills, Duckers, & O'Donnell, 2019)
Unfortunately, the stigma associated with mental patienmtsmany parts of the world

(Kc, Gan, & Dwirahmadi, 203®@events them from seeking help due to fear of societal
rejection (Haddad & Haddad, 2015Lultural factors related to shame, collectivism,
and spiritual beliefs have negative implications on pdisaster psychosocial
interventions(Hechanova & Waelde, 2017Mental 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 dswar
normality (Kc et al., 2019)Therefore, psychological resilience training is critical for
communities vulnerableto disasters (Kc et al., 2019)In the United States,
psychological first aid programes have been developed and adopted by several
disasterresponse organisations to lower the distress of traumatic incidents and to
educate people about immediate as well as ldagn coping mechanism@. Allen et

al., 2010)

Indigenougpeoples
The United Nations Declaration on the Rights of Indigenous PedqplBIDRIP), the

American Declaration on the Rights of Indigenous Peoflesico, 2017) the
establishment of the United Nations Permanent Forum on Indigenous Issues (UNPFII)
(Stamatopoulou, 2009)and the Expert Mechanism on the Rights of Indigenous
Peopks (EMRIRDe la Vega, 2014ye some of the declarations and mechanisms that
have recognised the rights of indigenous peoples in ghst 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 underut{fsader,

2017)

The Sendai Framework explicitly calls for a peagletred approach that engages with
indigenous peoples in developing and implementing disaster management policies and
strategies that utilise their local knowledge in mitigation strategigsited Nations
Office for Disaster Risk Reduction [UNDRR], 20¥#&)ile a topdown policy is
essential, itis basically the locdével bottomup policy that provides the momentum

for the execution of mitigation strategig®earce, 2003)vhich essentially include risk
communication. Risk communication refers to the exchange oftne& information,
advice andpinions between experts and people facing threats to enable them to take

informed protection decision6VHO, 2019a)

LY bSs %SItflFryRZ I LINRB2SOUG (2 AYLINRZS anz
natural disasters and other emergencies was nominatedignificant funding in 2019

6ban2NR NBaAiAftASyOS iThisi©am@ditive sigrSiar Se/ia@asiagi dzR
g NBySaa Fo62dzi GKS AYLERNIFYOS 2F AYRASI

planning.

People withdisabilities

In 2013, a survegonducted by the United Nations on how people with disabilities
prepare forand cope with disasters showed that out of,®0 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 mdye significantly more
vulnerable to disasters than the majority of their community due to physical, cognitive,
and socioeconomic facto®. L. Smith & Notaro, 2009w governmental measures
exist to address their need&nited Nations Department of Ecomic and Social Affairs
[UNDESA], 2013)he fact that their voices hardly come to the fdras prompted
international calls for inclusive policies and programmes that support the rights of

people with disabilitiegUnited Nations Development Programme 130

Non-governmentabrganisations (NGOs)
A nongovernmental organisation (NGO) is an organisation that is independent of the

government and whose primary mission is not commer{abdppola, 2006)NGOs
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work towards ideological rather than financial en@8erker & Ahmed, 2008Funded
by grants ad fundraising, NGOs value their independence and neutréGiyppola,
2006) According to their mandates, NGOs usually provide relief whenever and
wherever possiblgEikenberry, Arroyave, & Cooper, 200 recent decades, NGOs
have expanded significantlgroving their existence as powerful actors in disaster
response(K. West, 2017)This may be linked to the bureaucracy that hinders prompt
governmental responséEikenberry et al., 2007Thelevel of collaboration with and
reliance on NGOs varies acrasaintries witha notable presence in lonand middle

income countriegGalway, Corbett, & Zeng, 2012)

Training

Training highlights areas for improved in@manisational cooperation in
preparedness, response, and mitigatigBraham & Stephens, 2018tdication and
GNIAYyAYy3 INBE QGAGFE F2NJ Of F NAFTFeAy3d 02y T dz
knowledge, skills, roles, and expected behavi@tlin, 1996, as cited in Sinclair, Doyle,
Johnston, & Paton, 2012; Paton & Jackson, 2002, as cited in1Sahelhj 2012)

Disaster drills are used to evaluate and enhance the capacitheofocal disaster
response(Green, Modi, Lunney, & Thomas, 2008bwever, these trainings are costly
and are usually challenged by resistance to comingtresourcesfor low probability
events(Lindell & Perry, 2003)Joint training is conducted to reduce cost, to enhance
training quality and to establistrust and relations between potential stakeholders
(IFRC, 2000)

An important aspect of training concesrdisaster terminology. Terminology always
adapts to shifts in thinkingvith new termsadopted or old onesexpanded(Twigg,

2007) Therefore, as disaster management approaches evolve over time, so does the
set of terminology used by different professiongloups. An example of such
O2y FdzaA2y Aad (GKS AYy(iSNOKIy3ISIotS dzasS 27
33aSaaYSyidQao ¢2 | @2AR YA A&dzy RSabd@ssivariglRA y 3 &
collaborating groups, it is vital that training efforts informsp@nders of the existing

and sometims contradictory disaster terminologyand highlight the differences that

exist in definitiong Thywissen, 2006)
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Funding
Assistance for disasters is categorised into emergency response, reconstruction and
rehabilitation, and disaster risk reductiofWatson, Caravani, Mitchell, Kellett, &
Peters, 2015)Although the level of vulnerability of a certain community depends on
the developmentof and investment in disaster reduction measur@¥atson et al.,
2015) the majorityof disaster finance is dedicated to emergency response while the

other two categories remain poorly financéd/atson et al., 2015)

Interestingly, the amount of financial support directed towards a certain disaster may

not necessarily be driven by requinents. A study that analysed traaéfs between

funding strategies and operational performance in humanitarian operations revealed
that responses to severe disasters get ofterded due to extensive public attention

YR dzy OSNI I Ayide | SOFHCRIQDHRBISIREE K 3 i K SRNSE
2016)

The increasing frequency and severity of disaster events resudts imcreasing drain
on public finances(Clarke, Mahul, Poulter, & Teh, 2017)imited funds anda
preferencefor funding post-disaster actrities prevent many governments from making
a national funding commitment towards disaster risk reductidnKellett, Caravani, &

Pichon, 2014)

Considering the impact of disaster reduction measures on community resilience
(Watson et al., 2015%he curren funding priorities entail more research into disaster
funding strategies. According to the World Bank Group, a comprehensive disaster
FAYFYOS &GNI GS3& NBTSNE -adn@ posidisastsr fidahthgy 3 A Y 3
instruments that address the evahg need of funds from emergency response to

longi SNY NI O 2 (ClarkeNdbal) Q0L 2 y. 565)

2.10.3Coordination

Disasters are characterised by the rapid influx of humanitarian assistance organisations
and an outburst of mutual aid from local citizensida highly stressed local
governmental and nogovernmental institutionsThe more complex the incident is,
the greater the number and variety of responding organisatiffsderal Emergency

Management Agency [FEMA], 2018pordination 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 iates, and clarifying roles and
responsibilities to ensure the delivery of humanitarian assistance in a cohesive and
effective manner(IFRC, 2000y | O22NRAY I 4GSR STFaml = LIS
0KSe | NBy fR&EWR2EKSe hndiBey see theRr@atiohghip between
what they do and what the coordinated whole achieyBgnise, 1999)

The complex management of incidents involving agencies with different operational
modalities, capabilities and organisational cultur@sbbas et al., 2018bjequires
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 disadte’s¥ A OA | €

Committee for Domestic and External Security Coordination [ODESC], 2019)

In New Zealandor example CIMSframework describes howagencies coordinate,
command, and control incident resporsef varying scalesThis includesow the
response can be strtred, and the relationships between the respective CIMS
functions and between the levels of response. CIMS uses the following functions to

coordinate respons€ODESC, 2019)

Control

Coordinates and controls the response.

Safety

Advices ommeasures to minimise risks to response personnel.

Intelligence

Collects and analyses information and intelligence about context, impact and

consequences as well as distrimgintelligence outputs.

Planning

Leads planning for response activities aadource needs.
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Operations

Directs, coordinates, and supervises the elements of response in a detailed manner on

behalf of thecontrol function.

Logistics
Provides personnel, equipment, supplies, facilities, and services to support response

activities

Pubic 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, famies 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 hierarcletsal lev
with each level supported and coordinated by the level that precedes it in the
hierarchy. These levels are: national, regional, loeald incident. While being

hierarchically orchestrated through the control function, CIMS functions must
collaborate &d coordinate response activities with each other. This networked

hierarchy coordination structure ilustrated inFigure2.7.

NATIONAL
Controller
REGIONAL Controller »mmunication links at the REGIONAL Controller
same level of response
LOCAL Controller LOCAL Controller LOCAL Controller LOCAL Controller

INCIDENT INCIDENT INCIDENT INCIDENT INCIDENT INCIDENT INCIDENT INCIDENT
Controller Controller Controller Controller Controller Controller Controller Controller

Figure2.7 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 pseoritising 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 utilisengpilable instruments

to effectively deliver a cohesive respon§€oordination,” n.d.)

2.11 Crossagency information exchange
2.11.1Health information exchange

Health information exchange (HIE) is the ability of health information technology (HIT)
to share patiat data (Shen et gl.2019). HIEeliminates unnecessary paperwork,
facilitates coordinated patient care, and assists with clinical decisiaking.
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
LI GASYGa4Q LINA I Sken ét 1. ROIORegpReth&rEnficalityl; driviacy &
restrictions may prevent many health practitioners from cooperating with other
agencies or sharing information even within their owrganisation(Lips, O'Neill, &
Eppel, 2011) In disasters, where various response agencies rieedommunicate,
different interpretations of privacy legislation aradlack of knowledge about how to
deal with nongovernmental service providers often hinder smooth information
exchanggAbbas et al., 2018b).egal interoperability covers laws, policipgycedures
and the cooperation agreements needed tallow the seamless exchange of
information between different organisations, regions and countri@EHealth
Governance Initiative, 2017).egal interoperabilityincluding when and how to relax
privacy regulations and how to recover from diminished conditishsuld be clear to

individuals involved in disaster response.

2.11.2Health data

Health data refers to any data related to health conditions, reproductive outcpmes

causes of death, and quality of lif&egen, 2002)Data collected at an individual
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contain patient§characteristics, illness, and provided care. Aggregate, datathe
other hand, provide information about disease prevalence and distribution as well as
assising with community service planning and decisioraking (K. Kerr & Norris

2008)

Health data can be collected usidDS. 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 person®HO, 2019b) In nursing, an MDS is a
standardisedassessment tool that measures health status in nursing home residents
(University of California San Francisco Geriatrics, 20I83tandardise reporting, WHO
developedthe MDSdepicted in Figure 2.8r their emergency medical teams to use
when respondindo sudden onset disaste(Jafar, Fletcher, Lecky, & Redmond, 2018)

A similar MD$sa dzZ33SAGSR Ay GKAA NBaSI NOKgeachKS 2 |

of which addresses a specific aspect of the emergency response

MDS MDS MDS MDS Sup.
Sex & Age Disease Procedure & Context Team Info.
Outcome
- Sex - Extremity - Surgery - Unaccompal I 1 j Contact
- Age injury - Caesarean nied child I info.

- Acute section - Violence — | - Daily
watery - Admission -efc... Summary
diarrhea - efc... - Urgent

- etc... notice

Figure2.8 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, orlectronic health records (EHR#&).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, 200R) 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)

EHRson the other hand, focus on continuity of caréhey contain retrospective,
concurrent, and prospective information and their primary purpose is to support
continuing, efficient and quality integrated healthcaflaternational Organization for
Standardization, 2004)EHR patient data is contained in ithfy form, stored and
exchanged securely, and is accessible by multiple authorised users. Authorised users
can access EHRs to instantly and securely access p&imetdical histores,
medications, diagnoses, allergies, immunisation, treatment plans, lagioimages,

and laboratory results in addition teavingthe ability to utilise evidencéased tools in
decisionmaking(Office of the National Coordinator for Health Information Technology
[ONC], 2019b)Patient data can be stored in the form of unstwed narrative texts

or structured coded data that can be used by various healthcare professionals
(Hayrinen, Saranto, & Nykanen, 2008)he lenefits of EHRs include enhanced
communication and care coordination, timely decisimaking, coseffectiveness,
public health surveillance and healthcare support during disadtémnura, Oku, &
Yamamoto, 2011) Nevertheless, widespread privacy and confidentiality concerns

among the public impede the adoption of EHRegst & Agarwal, 2009)

In disasters, when ecuation is necessary, victims often leave without taking their
medications and documents$orcing healthcare providers at the destinations to treat
them without knowing their medical history. In such situations, EHRs can be extremely
useful in enabling aatinuity of care(S. H. Brown et al., 20Q7h addition, the ability of
EHRs to keep copies of patient records away from disaster, gi@ading hospitals,
allows health professionals to access patient information during and after the disaster
event (Kmura et al., 2011)In emergencies and disasters, the availability of a patient
summary, i.e.adigital dataset consisting of the most important clinical patient ¢ata
can be lifesaving for disaster victirffisuropean Commission, 2017 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 sourceso be shared and useddata must be built upon
common words, structures, anatganisation(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 exchangdGeraci et al., 1991)Ehealth
interoperability enables #ealth systemdo use and exchange computeterpretable

as well as human understandable data and knowle(dgidealth Governance Initiative,
2017) Interoperability has several aspects in addition to the legal perspectiee (
section 2.11.1). For instance,two systens 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 interoperabiit technical interoperability is not
concerned with the meaning of what is being exchangBdnson & Grieve, 2016)
Technical interoperability concerns the ability of two or mdfET applications to
accept data from each other and to perform a given tapkrapriately without the
need for extra operator interventio(EHealth Governance Initiative, 201 Barriers to
technical interoperability include incompatibility of hardware or software, mismatched
data structures, incompatible database designs, diffiérelata and information
distribution channels, conflicting data definitions and different terminol@gyps et al.,

2011)

The Healthcare Information and Management Systems Society (HIMSS) classifies

interoperability into the following four levekSullian, 2019)

Foundational interoperabilitgstablishes the inteconnectivity requirements needed
for one system or application to securely communicate data to and receive data from

another.

Structural interoperabilitydefines the format, syntax, and organisation of data

exchange for interpretation.

Semantic interoperabilitprovides for common underlying models and codification of
the data including the use of data elements with standardised definitions to provide

shaed understanding and meaning to the user.
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Organisational interoperabilityconcerns governance, policy, social, legal and
organisational considerations to facilitate secure, seamless and timely communication

and use of data both within and between orgartisas, entities and individuals.

In healthcare, challenges of interoperability include the difficudfy standardisng
terminologies, lack of a universal coding systems, and different laws and pdgkcies
Health Governance Initiative, 2017%lobal interperability cannot be attainable

unless global, well defined standards eme(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 pertainibg the collection, exchange, storage, and
retrieval of information used in healthcare applicatigEsickson, Wolcott, Corrigan, &
Aspden, 2003) Standards are defined, maintained, and updated by standards
development organisations (SDOs) in collaboratwath the expected users of the
standards. Health data standards are keythe exchangeof data across independent
sites involved in patient care, tthe aggregaibn of health data, and to creatg
population databasegHammond, 2005)In addition to enalahg 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 elet®eA data element is a unit of data
with a specific code, name, definition, and a set of possible vdldasxmond, 2005)
The sandardisation of data elements concerns defining what to collect, deciding how
to represent what is collected, and determiningow to encode the data for
transmission(Erickson et al., 2003Yo preserve the meaning of exchanged data, and
to enablethe integration of clinical datdrom multiple sources, it is crucial to cress

map and harmonise healthcare terminologi@satney, 2@.6).

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 standardfNew Zealand Ministry of Health [MoH], 2019)

Widely-used health standards include Logical Observation Identifiers Names and Codes
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(LOINC)sSystematised Nomenclaturgf Medicina Clinical Terms (SNOMED CT), and
Fast Healthcarénteroperability 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 ualivers
names and ID numbers for encoding clinical observations and lab values for use in

health information systems or transmission in electronic mességeasney, 2016)

Systematised Nomenclature of Mediain€linical Term§SNOMED CT)

SNOMED CT is an intetional standard for coding healthcare data based on a formal
terminology model that provides clear definitions of healthcare concepts. With over
340,000 clinical concepts and2lmillion terms, SNOMEDCT contains the most
detailed concepts for representinglinical and patient safety informatiofErickson 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 systémisystem communication through developing
application programming interfaces (APIs) suited to programr{Bogissadi & 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 disaséees
reviewed including their types, management, health dimension, and tools that
influence information exchange during these critical circumstances. The vital role of

ICTsn disseminating critical information effectively and efficiemtigshighlighted.

By focusing on the subject in greater detathe 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 ageies were reviewed. Certainly, theggocesseswhich 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 prowsion as is evident by the unprecedented COGY3ylobal 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 & drawn from his literature reviewis 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 deadsis upon in disasters.

Although the issues of crosgiency communication and of information exchange
during disasters are thoroughly researched, there exists a gap in research with regard
to investigating communication barriers between response agenamesthe 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 emargg 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 twsueginpointed by the literature

review and later formulated by the research questions: trust and healthcare data.
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Chapter 3Methodology

3.1 Philosophicalvorldview

A worldview, sometimes referred to as a paradigmeasbasic set of beliefs that guide
actiore (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 costruct their own understanding and knowledge of the world,
through experiencing things and reflecting on those experien¢Bsreiter &
Scardamalia, 2014 Crotty (1998)assumed that as human beings engage with the
world, they construct meanings according 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 decisiakers encounter something
new, they have to reconcile it withheir 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 irgetr with changing scenarios such as
disasters will alway®e questioned, explored, and assessed. This view is consistent
with the essence of this researcinvestigating crossagency communication and
information exchange in disasters. More specificalhg tesearch is guided by social
constructivism. Social constructivism is a theory of knowledge in sociology and
communication theory. It questions the knowledge amaderstandings of the world

that are developed jointly by individuals and assumes that wstdeding, significance,

and meaning are developed in coordination witther humans(Amineh & Asl, 2015)

This situation is typical of the disaster healthcare context where policies and guidelines
for managing complex situations should consider the viewd 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
NElIfAGE 08 RAAO2OSNRAY I 3SytsNdud on Hoiv pebpEleQ >
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or groups of people can have varying ways of looking at re@l@ycock, Ockleford, &
Windridge, 2001) Mixed methods combine both approaches with the aim of seeking
convergence across qualitative and quantitative methddgck, 199). 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 aapproach for exploringand understanding the meaning
individuals or groups ascribe to a social or human probl€nmeswell, 2014)it is well
suited for understanding phenomena within their context, uncovering links among
concepts and behaviours, and generating and refining the@uinn, 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 deefnen
understanding of how things came to be the way they are in the social idddcock

et al., 2001) Therefore, a qualitative approach is thought to be appropriate for the
purpose of this research. In fact, research approaches are not dig€etewell 2014)

but rather represent different ends on a continuutMewman, Benz, & Ridenour,
1998)that can be determined based on the philosophiaasumptions of the research

and the ways used to collect dat&reswell, 2014)

3.3 Research framework

Global literature reviews supplemented by sestiuctured interviews with disaster
managers and health professionals were conducted to identify the problems
associated with crosagency 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 identifyingn MDS constructed from the critical data elements that both
disaster managers and health professionals consider critical for healthcare prowision i
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 magers and health professionals (third research
question). The MDS ancurriculum proposals were evaluated by a Delphi stusbe(
section 3.5.3) involving international authorities with expertise across the target areas.

Figure3.1, below, explains the general framework of the research.

* Disaster ’"““399’5 Semi-structured interviews
*  Health professionals

+ Communication challenges
+ Datasets

*The Delphi method is
an iterative process
used to collect and
distil the judgments of
experts using a series
of questionnaires
interspersed with
feedback

Apnys ydjaa

| + Minimum dataset
+ Literature review + Disaster healthcare curriculum
framework

Figure3.1 Researcliramework

3.4 Ethical considerations

The design iad practice of this research implements the principle of partnership in the
interaction between the researcher and other participantbe siccess 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 pivacy and onfidentiality 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 participantsParticipants were informed that although their names will
not be mentioned in the study, givethe narrow scope of the studythey may be
identifiable from the information they provide, the name of the organisation they work
for, or their job titles. Thid 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 fuseeof the
collected data beyond the purpose of this research. During the data collection and
analysis stages, only the researclaard the supervisors had access to the collected
RFdFe® ¢KS RIFEGF a ¢Sttt Fa (G§KS LireydoAaOA LIy
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 le@s b

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 likélgrtefit from the
findings of the researcher more than from receiving financial inducemeétgnce, 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 wewales given to
consider theinvitation (Appendk C and Appendk F). Consentswere provided in
writing (Appendx D and AppendixG) Participants were informed of how to contact
the researcher ad the research supervisors for questions and/or clarification. There
were no power imbalances inherent in the relationships between the participants and
researcher. Partipants 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 towithdraw from the study, theywould be offered the choice
between having any data that is identifiable as belonging to them removed or they

would be able tallow it to continue being used.

The researcher considered the possibility of participants expeig some discomfort
as the questions could bring back unpleasant memories of disaster events. Possible
ways of counsellingshould the needhave arisen, were researched but fortunately

never needed.

Consultations regarding the design of the study hawa&et place prior to the

commencement of data collection. The research design has been discussed with the
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Disaster EHealth Community of Interest (DECOI) during a workshop held at Auckland
University of Technology in January 2017. During the workshopge#earch 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 computemediated communication and an expert in thelphi

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 professioriaelationshifs 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 approvalwas grantedoy Auckland University of Technology Ethics Committee
for the first stage of data collection in March 20(&ppendix Aland for the second
stage in February 201@ppendix B)

3.5 Data collection
3.5.1 Literature review

Articles from diférent disciplines includin¢CTs 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 relaed to the three research question®eerreviewed 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
considerel was flexible spanninthe years2000 and 2019 but concentrating on the
period 20162019. Articles were selected according to perceived relevance to the
research questionsalthough the list of references has expanded over time to
accommodate new relevares 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 needdtfor an inclusive approach to disaster planning

became evident.

Studies published in a language other than English and thoseatkatore than 20

years old (with some exceptions that were consulted for definitions and basic

concepts) were excluded frothis research.

Figure 3.2 below shows a breakdown of the referencgources based on year

produced.
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Considering the broad spectrum of topics related to the subject of this research, many

keywords were used to search for reta information sources. Keywords used

included

= = —a - = =4 —a

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
Emergencynedicine education

Crossagency collaboration
Crossagency communication
Inter-agency collaboration
Inter-agency communication
Inter-agency coordination
Multi-agency collaboration
Multi-agency communication
Multi-agency coordination

Ehealth

Emergency information requirements
Emergency information systems
Information and communation technologies
Information exchange

Information management

Massgathering

Minimum dataset

E R N E N = =4 4 -4 4 2 =A =4 -4 -4

Information sources

The databases searched includethe Public Health databas&@RACIE: Healthcare

Emergency Preparedness Information Gatewisaster Lit: The Resource Guide for
Disaster Medicine and Public Health (National LibraBNl DAT: The International

Disaster Database (EBMIAT) Google ScholarScopus ProQuest PubMed IEEE, and

Cochrane.

Journals with aims and scopes that are relevant to emergency and disaster
preparedness, emergendE, ehealth, disaster medicine and disaster management
were used. Thesgournals include but are not limited torhe 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 andy,TRebticy
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Studies Journal, The British Medical Journal (BMJ), Prehospital and Disaster Medicine
and Public Management Reviewhelist of journals consulteéh the literature review

can be foundn (Appendix J).

Conference proceedings including Healtliofmatics New Zealand (HiNZ) and The
Information Systems for Crisis Response and Management (ISCRAM) conferences were

consulted.

Grey literature used included government and humanitarian organisafimysorts,

guidelines, policy statements, and issues @ap

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 Offte for the Coordination of Humanitarian Affairs (UNOCHA), NIH Disaster
Research Response, The Federal Emergency Management Agency (FEMA), New
Zealand Ministry of HealttfiMoH), New ZealandNational Emergency Management
Agency and the World Health Orgagaition (WHO).

3.5.2 Semistructured interviews

From asocial constructivisiperspective individuals develop subjective varied and
multiple meanings of their experiences leading the researcher to look for the
complexity of views rather than narrowing meanings imtdew categories or ideas
(Creswell & Creswell, 2017)o achieve this goal,-otepth semistructured interviews
were used to collect data. idepth interviews are intensive interviews conducted
individually with a small number of participants to expldreeir perspectives on a

specific idea or situatiofBoyce & Neale, 2006)

In a semustructured interview, a form of wiepth interview, participants are
presented with a series of opeended questions, with accompanying queries that
probe for more detaild and contextual data. The answers provide rickdepth
AYTF2NXYIGA2Y o0lF&dSR 2y (KS NBaLRyRSyGiaQ |
under investigation(Gillham, 2000; Ritchie, Lewis, Nicholls, & Ormston, 2018¢
primary advantage of senmstructured interviews is that they provide much more

detailed information than what is available through other data collection methods,
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suchas surveygPiercy, 2004)The inclusiorof openended questions provides the
opportunity for identifying new ways afeeing ad understanding the research topic
(D. Cohen & Crabtree, 2006jowever, irdepth interviews are challenged by what is
1Yy26y |a aiGKS Ay intSriidgvarefed NderSt® theSstudationbwheré S
the sex, age, or ethnic origins of the intervewhave 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 minimighis effect, the researcher
focused on informing participants of her previous expedein 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 ontact 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-tiadace in

0KS LINIAOALI Yy(GaQ ¢2N] Sy@ANRYYSyida oAilK
conductedover Skype. The interviews lasted betweerd@Dminutes 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 dutaéo
repetition of themes and comments by participants. However, there is not much
research into quantifying saturatiofaunders, 2012)According toTownsend (2013)

the sample size for aet of semistructured intervieve 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, andteinational 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 ZealandNational Emergency Management Agency

= =2 =A =3

New Zaland Ministry of Health



70
New Zealandinistry of Social Development
New Zealand Police

The Salvation Army

A =2 =4 =

The United Nations Office for the Coordination of Humanitarian Affairs

(Creswell, 2007yecommened 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 Liberiala 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 response were OK2aSy ® C2NJ (KS LiJzN1}22asS 27F
LINEFSaaAz2ytfQ NBFSNE (2 |y AYRAGARdZ t 4¢
setting. Participants whavere not comfortable engaging in an interview due to English
language constraints, and thesvhowere uncomfortable with the possibility of being

identified in the researchwere excluded.

The interview questionnaire

Semistructured interviews were conducted to understand the factors that positively
or negatively impact effective communicatidretween 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 professials 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 impronutual 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

dza SR (2 O2f tvlewdsi LI NIGAOALI yiaQ

First, a modelnamely the 3Cs model (Figure 3.3) made upthoEe components
communication, collaboration and coordinatiowas used as a tool to understand
LI NOAOALI yiaQ LISNELISOGAGDGSE 2y (GKS YSI)y

communication andts subsequent activities in disasters.

. Collaboration : Coordination
»  Collective situation assessment, problem | » Collective strategic planning and
solving, and initiation of responses i response

Communication
Simple information sharing

Figure3.3 The 3Cs model

Participants were asked to comment on whether the 3Cs model is a valid approach to
understandingthe inter-agency communication, collaborah, and coordinated action
necessary for the assessment and delivery of disaster healthaagdeto point outthe
strengths and weaknessef the model The 3Csmodel 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, inteorganisational partnering relations include communication,
collaboraton, 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¢lefined communication as the act of transmitting &ssage from one
organisation to another organisation or part of an organisationthle context ofa
multi-agency response, collaboration involves joint needs assessment, sharing ideas on
how to overcome problems, and initiating joint practical respongéd$RC, 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 IFR@000) the accepted practice of working together in a logical

way towarda common result spans from simple information sharing to collaboration
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and consequently joinstrategic planning. In light of these definitions, a simplified
model Figure 3.4) was developed consisting of communication, collaboration and
coordination with the aim of encouragingterviewees to open up about the

challenges of poor crossyency communication in disasters.

The second questionnaire questi@med at identifyingthe essential data necessary

for the assessment and delivery of healthcare in disasters. To help participants answer
this question, fouMDS along with examples identified in the literature review were
used (Appendix E)Participantswere asked to comment on the groupings atite
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
crossagency information sharingzinally, 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. Papirits were asked about the value, content
and delivery mode of a suggested curriculum framework for disaster healthcare. The

guestionnaire can be founith (AppendixE)

3.5.3 The Delphi study

The Delphi method is an iterative process used to collect astil the judgments of

experts using a series of questionnaires interspersed with feedback. The
qguestionnaires 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 reevaluate their previous responses in light of group evaluation.

The process stops when consensus is reached, theoretical saturation is acluieved,
when sufficient information has beesxchangedSkulmoski, Hartman, & Krahn, 2007)

¢KS 5SfLKA YSiIK2R A& o0dzAfd dz2lry GKS Oz2y
F NNRA DS |0 | gNRy3 RS O(Masdor Keere) & McKénnai20§03 £ S
p. 1013) The anonymity of panel experts minimises possible bias and encourages re

consideration of earlier responses. The Delphi method can be used in demsiking
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to encourage collaborative decisignaking, in policy to create ideas about a specific

topic, or classically to establish faeisout a specific topic.

The Delphi method tegrates elements of both qualitative and quantitative
methodologies in answering a specific research question. It does not fall perfectly into
qualitative nor quantitative research methods hatrather a hybrid of botltOgbeifun,
AgwaEjon, Mbohwa, & Pterius, 2016)

In the second part of data collection in this study, a classical Delphi method was used
to evaluate the importance of disasteelated data elements from the perspectives of
experts in disaster management and disaster medicine. Expertsasiesl 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 professioratscipants 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 yieddeduate
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 fochoosing the Delphnethod

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 performan¢akins, Tolson, & Cole,

20050 ¢ KS YSUK2R Aada LI NIAOdzZ F NI & dzaSTdzAd 6K
0S LINBASNBSR (2 I aa@dvel®d GambRidsa, B0O1@ 7 h)i§ KS N
alo 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 Dekilmated values,

the differences from the observed values were less than (ld#6&tone & 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 ofxperts

In a Delphi study, choosing the right participants is the most important step as it
directly impacts the quality of the generated resul{sisu & Sandford, 2007)
Therefore, it is critical for thistudy to havecertain measures for identifying someone

as an expert. Experience, certification, social acclamation, and behavioural
characteristics are all measures that can be used to identify exf@hanteau, Weiss,
Thomas, & Pounds, 20027 2012 stuyg exploring the measurement of expertise
(Germain & Tejeda, 2012) ARSYUGAFTASR aly26a o62NJ]=
j dz £ A FAOF G A 2y 829 ad offt®ia forNdedsyfingyexbértisé Thdse criteria
were taken into consideration when identifying maitial Delphi expertsTable 3.1

displays the expertise of the selected Delphi participants.

Table3.1 Theexpertpanel

Participant Participant Information

No.

1 A physician specialising in disaster medicine and cotteteorism medicine. The
participant is arassociateprofessor of emergency medicine and the author of
renowned boolon disaster medicine

2 Associateprofessor ofdisastermedicine and arexpert in civil emergency
planning

3 An emergency medicine doctor trained@niversityCollege London. The
participant worked withViédecins Sans Frontier@glSH in Iraqg, Haiti, South
Sudan and other countries. The participant was one of the first tbgigate in
the response to the Ebola epidemic in Sierra Leone leading to featuring thei
work on a BBtelevision documentary

4 Assistaniprofessor in humanitarian health practice and a medical doctor and
epidemiologist with extensive experience in giakhealth programming in
humanitarian settings

5 Sexual andeproductivehealth specialist with extensive experience in disaster
response in countries including Syria and Myanmar

6 A regional emergency coordinator.

7 A resilience manager and-&wustralianArmy 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

healthservice
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The selected experts are affiliated with the following distinguished organisations:

Harvard Medical School

NATO Civil Emergence Planning Committee

Médecins Sans Frontieres

United Nations Population Fund (UNFPA)

London School of Hygiene and TegdiMedicine

US Department of Health and Human Services (ASPR)
RiskLogic

Auckland Emergency Management

Auckland Metro District Health Boards

= 4 4 4 -4 a4 a4 a4 - -

Auckland Regional Public Health Service (ARPHS)

Figure3.4 shows the number of years experts have spent in their profession.

(]

i

Years

5-10 10-20 20+

Figure349 ELISNI 4 Q ydzYoSNJ 2F 8SFNBR Ay LINRPFSaarzy

Inclusion anaxclusioncriteria

5St LKA LI NLHAOALIYGA oSNBE aSt SOGSR ol asSR
Adler and Ziglio (1996knowledge and experience with the issues under investigation,
capacityand 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 researchn are not fluent in written and

spokenEnglishor could not commit to up to threeounds of the study were excluded.
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Samplesize
There exists no agreement on the optimal number of experts required in a Delphi
study nor criteria for judging a sample sigdsu & Sandford, 2007)This canbe
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 siz€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 respmse rates and long analysis time. Reliable and effective outcomes have been
previously produced by samples of experts as small as(fadone et al., 2004)
Needham and de Loé (199@commended a minimum of 10 experts and a maximum
of 50. A study addregsy 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 arable to yield stable responsé&kins et al.,
2005) De Villiers, De Villiers, and Kent (2008)ade 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 expe#ds rofessional 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 Delphguestionnaire

Two rounds were conducted in this Delphi study. Tiwe fuestionnaires consisted of

the MDS section and a second section about the suggested disaster healthcare
educational framework. In the firdDelphiquestionnaire(Appendix H, three types of

data elements were presented along with definitions to enstlegity about meanings
Participants were asked to evaluate each element based on a g@iahimportance
scale. Participants had room to add new items thigk bt appear in the list, suggest a
change in the definition that thefelt might improve the importance, or even rename

the items. If a new itemvassuggestedthe participant was asked tomdicate 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 wereaskedto choose the important topics from a list of suggdess,
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;téace

face, or both).

In the secondDelphiquestionnaire (Appendix,lparticipantswere provded 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 senstructured 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, 20Q6hductivethematic analysisvas ugd to analyse

the semistructured interviews as ths analysis method aligns with the social

constructivismworldview.

Thematic analysis systematically identifies, organises, and offers insight into patterns
of meaning across qualitative dataséBraun &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 labelsifoportant 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 analysiss 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 framewofBraun & Clarke, 2006[peductive 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 interprettions of the collected datéD. R. Thomas, 2006)
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There exist three main approaches to themaiwalysis: coding reliability, the reflexive
I LILINR I OK 6. N}¥dzy FyR /fFN]SQ&a &aAE@BhKERAS |
Clarke, 2006)Coding reliabily 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 emrstage and coding aims at finding evidence for the
specified themes. Similarly, codebook approaches use structured codebodksput
themes instead of finkhg them. However, codebook approaches are not concerned
with measuring reliability. The reflexivapproach to thematic analysidoes not
conceptualise themes asputs but rather asanalytic outputs created from codes

0KNRdzZAK GKS NB &SI NOK S NXdata(Braui & @eske, 20080 F IS Y S

Since this research attempts to derive concepts & SYSa FNRBY LJ NI A O
and perspectives rather than testing existing assumptions, the reflexive thematic

analysis approach (BradhClarke 2006) was followed.

In the reflexive approach, Brawand 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.

Table3.2 belowexplains the skphase analysis procetizat wasfollowed. Analysis was
supported bythe NVivo software package. W@ contains tools fo fine, detailed
analysis and qualitative modelling and was very helpful with data storage and retrieval,

andin applying the codes to the data.
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Table3.2 Thesix-phaseapproach tothematicanalysis

Phase Description

Getting familiar with the data Transcribing data (if necessary), reading andegling the
data, noting down initial ideas

Generating initial codes Coding interesting features of the data in a systematic
fashion across the entire datess collating data relevant to
each code

Constructing themes Collating codes into potential themes, and gathering all de

relevant to each potential theme

Reviewing potential themes  Checking if the themes work in relation to the coded extra
andthe entire dataset, generating a thematic map of the
analysis

Defining and naming themes Ongoing analysis to refine the specifics of each theme ani
the overall story the analysis teligenerating clear
definitions and names for each theme

Producing theeport Selection of vivid compelling extract examples, final analy
of selected extracts, relating back to the research questiot
and literature, producing a scholarly report of the analysis

SourceBraun and Clark€006)

Reflexive thematic analysalows themes to emerge from the data rather than setting

up categories in advance based on previous assumptdodes were generated while

by indexingpassages of text relating to a common idea into categories. Using NVivo
software, material relating to a specific idea (cod&yas gathered into a container
called a NodeWhen a node is opened in NVivo, all references coded to the node
whether from the interview being analysed or oth@terviews can be seen enabling
the researcher to view andearrange 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 furthegrouped into themes that provide general explanation of the
challenges under investigatiomhemes were identifiedby constantly comparing the
identified codes and classifying them according to what causes them or how do they
impact aspects of communidah between emergency managers and health
professionals in disasters i.e.hames were created by grouping codes of
communication experiences that share root causes or have similar

impacts/implications on crosagency communicatian
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3.6.2 Analysis of the Delpbtudy results

To construct Delphi judgements, decision rules must be established. Consensus can be
decided if a certain percentage of the votes falls withgpacified rangéMiller, 2006)

One approach to achieving consensus recommends that 80% ofjpadicy 1 & Q @2
must fall within two categories on a sewpoint Likert scal€UIschak, 1983)This is the
approach followed in analysing the Delphi feedback in this study, with a variation

regarding the cubff percentage.

In addition toidentifying important educational topics, the study seeks to iderttiky

data elements that are deemed critical for each group of experts with the aim of
SEOKIy3aAay3d (KSY 06SiGsSSy GKS (o2 &aS0OG2NA
think itisimport y i (2 &KFINB GKA& RIGF AGSY gAGK
requires the responder to be knowledgeable in all aspects of the agemsielved in

disaster response, which is practically impossible. Lacking expertise in the judgement
requested 5&dz2tf & Ay ARSYGATFTE&AyYy3d a&SELISNEvaiss ¢ K2
& Shanteau, 2008) ¢ KSNBEF2NB> GKS 1jdzSadAz2y ¢gka T2
LR2AYG &aoFrftSy K2g ONRGAOFIE Aa GKA&a RIFEGF
deemed critcal 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 groufphas 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 istanimum of 60% of the

group votes.

Inhisbod OKI LJGSNI a¢2gl NRa | DdkSyA19Eyuestiondd N2 dzLJ
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
thebasi 2F NBIRAf&@ FQOFAflIo06fS AYyRAOSad LYy (K
G2 aolfS LRAYGAY WOSNE AYLERNII yigminl yR Y
aoltSY AF | RFEGEF SEtSYSyd Aa @20SRiti®s2NI |

considered to be critical.
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For a data element to be considered critical and hence nominated for inclusion in the
a5{> GKS LISNOSydalr3as 2F @g2idSa NBOSAOSR T
@2GSa&8 NBOSAOSR T2N VI cud & éxpeiitSnieadls t& e B®4/0i A | f

more. Figure3.5 belowillustrates the analysis process.



Examine dataset
by emergency/disaster management experts
n[5]

|

If (percentage of
‘very important’ +
percentage of
‘absolutely
essential’) >= 60%

Examine dataset
by emergency/disaster medicine experts
n[s]

Figure3.5 MDSdataséds selection process
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LGO KIFIa 0SSy INHdzZSR GKFdG YSFadz2NAy3a GKS &
iterations is more reliable than usimercentagegScheibe, Skutsch, & Schofer, 1975)
Taking this argument into consideratioparticipants were asked to confirm their
evaluation for the items agreed upon in the first round and only staédponses were
selected. Therefore, both the percentage and stability measures were used in the

analysis process.
The following seveipoint importance scale was used:

Not Important at all

A little importance

Some importance

Degree of importance is unknown
Some significant importance

Very Important

N~ o o~ W DN P

Absolutely essential

The literature lacks a standard for specifying the number afgsoon rating scales and
variations exist in commonpractice (Krosnick & Presser, 2010Finegrained
distinctions yield more accurate responses that can be used to identify the degree of
importance or triviality of certain items for further research asidcussion. 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 biitya with more
scale points up to a maximum of seven scale pof@ivon & Shapira, 1984)n 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 ammay

This researchis a qualitative studyguided by thesocial constructivist worldview It
aims atenhancing disaster healthcare througimderstanding the root cause of poor
communication between agencies concerned with the provision of healthcare in
disasers. Global literature reviews supplemented by sestriuctured interviews with

disaster managers and health professionals were conducted to identify the problems
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The interviews were thematically analysed and thsultsprompted thesuggestion of
two approaches to address the identifiedproblems thus improving disaster
healthcare. A tworound Delphi study was conducted to evaluate the suggested
solutions. The rationale behind the methodology that was followed including data

collection and analysis has bediscussed.
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Chapter 4Barriers to CrosAgency Communication and
Information Exchange in Disasters

4.1 Introduction

Understanding the barriers to effective creagency communication and information
exchange is crucial for developing strategies that enhance the eféedss 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 inbrmation 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 analysednalysis of the interviews revealed five main themes:
trust, auhority and leadership, situation awareness, technology and legislafigure

4.1, below, showsa thematic map illustrating the five themes and their concomitant

codes. For more information on the analysis pro¢ese section 3.6.1.
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Figure4.1 Communicatiorthallenges thematic map

The five themes, their associateddes, and expressive comments by the participants

are presented in the following sections.

4.2 Trust
¢ NHza G YSFya GKIFG I 3Sy OifieS desoar&s andHRills ardyhat S O

they have the will to collaborate ancbomplement each othe(Salem & Jarrar, 2009)
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When sharing information, trust refers to believing that the recipient of the
information will handle the information professionallflips et al., 2011) All
participants emphasised the central role trust plays in facilitating information

exchange and establishing cresgency collaborations.

Participant 12

2 S KIF@S O2yial O tAaita T2N) SOSNRBoOo2Re@
tell if I an predictwhat that person is going to do with the

AYF2NXYI GA2ysaboutIus®@S GKSYd LGQ

Participant 1

Trust is based on relationships. You will find more collaborations
between certain regions than others will because they know and trust
each othemore. 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 relationshipgeteeen highlighted as reasen
behind poor communicatiomnd can lead to mistrust,aulty communication andhe
failure of plans. For example, despite all legal pleamgin place, the relationship
between a city mayor and a senior civil defence official was dysfunctional during
Christchurch earthquake disaster, to the extent of havwimgeclare 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, |
would daresay that sometimes the ineffectiveness is largely due to
personally 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 decmsiakers is
extremely infuential to the extent that it can, in some cases, substitistethe 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, arapabilities. Prior
liaison includes sharing preparedness plans which inform deemsakers of where
the resources that might be required in a certain disaster scenario reside. Moreover,
the efficiency of response is enhanced when connections are alreagjace with
disaster stakeholders at the time of response and each agency has a clear

understanding of the roles of other stakeholders.

Participant 8

| guess it gets down to each agency's own emergency plan and having
those people identified and other @gcies knowing whom they are
building thoserelationshipswith. Everyone not just the key contacts

that we don't have to start from scratch.

Participant 1

LGQ&a SFAASNI G2 O02YYdzyAOIGS 6AGK &a2YS?2
Having good relationships providdarity about what people do,

gKI G GKS& OFlyQi R2x ¢gKIFd (GKSe& KI @S NB
have resources for. That relationship is fundamental for

communication.

Lack of prior liaison istabuted to the fundamental differences in the way emergency
management and health agencies are structured and theswaywhichthey operate.
These factors minimise interactions between the two sectors in normal circumstances.
As a consequence, intagency 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

OSNE RATFTFSNBYG gteéesx GKSe& R2y Qi R2 |
Ay LIS OSOAYS GKI (smaock refatiodships Wihe R2y Qi K
other agencies. It gets frustrating to communicate with them during a

disaster.

~h

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
undersbod. 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 neh 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 hawvadequate 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 andaccordinglythe 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 differeauthority 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 ismhat of

the businessasusual structures andhuch of theircontent are used but are put into a
surge activity. These management changes result in confuseamg created about
roles and responsibilities and in having unqualified personnel in emergency

management roles.

In the health sector, usingusinessasusual structures inwgge 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
versedin managing disasterds emegency management professionaigthough 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 lookirafter wastewater systems and

infrastructure and then suddenly after just one or two days of
GNIAyAy3as ¢S (Stf GKSYX WhKI o0& (KS
charge of this massive disaster with only eoetwo-day<ti NI A y A y 3 Q @
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Lack of professionalism ftects on the quality of information exchanged within and
across response agencies. During disaster response, information capture apdyent
volunteers (staff with management roles who become part of the incident
management structure) is often done acdorg to the personal styles of individuals
rather than following a systematic approaaiesulting 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-sfse undefprepared
in emergency management become a burden on other responders instead of
supporting them. For this reason, some decisioakers are often reluctant to use

non-local resourcesat 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 undesprepared noHocal responders.

When responders communiaatnd coordinate tasks face to face, less time is required

to interpret and exchange informatiorStaff shortage prevent response agencies
from colocating their members among representatives of other agencies at
emergency operation centresColocation requires adequate staff availability, a
privilege often unaffordable by many agencies especially emergency services such as

fire andemergency agencies in New Zealand.

Understaffing also hinders the possibility of conducting joint deploymentsingur
response. Joint deployment of muligency teams that have been jointly trained can
significantly improve the effectiveness of response. Nevertheless, joint team

collaborations require adequate human resources.

The garcity of professional emergencgsponders 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 | said, "So what stops a convicted sex offenden tkalking off

the streets to volunteering in your centre and obtaining a list of
unaccompanied children in that disaster?" And there was a bitf a



90

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 haveone d 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.

Patticipant 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 softwalked 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 crossgency communication. Acaling to a health professional
participant the issue b the continuous movement of civil defence staff and the
fundamental structural changes that take place haeae profound impact on
information sharing. He explained thatommunication in the health seatowith
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 tfoe

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 percepbn of civil defence officers that makes it difficult for their

stakeholders to trust their decisiamaking abilities in disasters.

Participant 5

L GKAY]l GKS &adNM¥zZZ3tS F2N) dza Aa GKFG ¢
dza 2y 6 KIFI(d R2S3&a idemSrgeicies. Whatddoes®S¢ Y SI vy
mean to call yourself an emergency management professional? Does





































































































































































































































































































































































































































































































































































