
1 

  

 

 

 

 

 

THE ROLE OF GENERAL PRACTITIONERS 

IN DISASTER HEALTH MANAGEMENT 
 

 

 

Penelope Lynn Burns 

20 July 2022 

 

 
A thesis submitted for the degree of Doctor of Philosophy of 

The Australian National University 
 

© Copyright by Penelope Burns 2022 
All Rights Reserved 

 



i 

DECLARATION 

I, Penelope Lynn Burns, declare that this thesis, submitted in fulfilment of the requirements for 

the Doctor of Philosophy at the Australian National University, is product of my own work. It 

contains no material which has been accepted for the award of any other degree or diploma 

in any university. To the best of the author’s knowledge, it contains no material previously 

published or written by another person, except where due reference is made in the text. 

 

 

Penelope Lynn Burns 

July 2022 

 

 

 

 

 

 

 

 

Cover image: 2000 Cerro Grande Wildfire, Los Alamos, New Mexico. Disaster management of this wildfire throughout 
PPRR was referred to as exemplary. This event preceded Hurricane Katrina by five years. Photos by Penny Burns. 
  



iii 

ACKNOWLEDGEMENTS 

I am enormously grateful to all those who have contributed to my thesis.  

I am profoundly indebted to my parents, Mary and Kerry Burns, and the huge influence they 

have had on my life. They have been constant role models and mentors. I always thought I 

would eventually “grow up” and become more learned and wiser than they, but I have failed, 

and they continue to show the way, offer wisdom, demonstrate courage, and maintain a 

profound enthusiasm and curiosity for life. Most obligingly, they introduced me to my first 

disaster, and then kindly provided a second. They are scholars, story tellers, outliers in their 

time and ours, brave and adventurous, and profoundly humble and generous.  

I am deeply grateful to my husband, Michael Sandy; my children, Jessica, Natalie and Kate; 

their partners, Alex, Robert, and Dean; and my granddaughter Harriet Mary Law. All have 

excused me from activities hearing the rhetoric of ‘just finishing the PhD’. They have variously 

contributed to debating, reading, editing, and crucially, to providing numerous cups of tea. 

I would like to thank my wonderful panel, who offered patience, support, and endurance 

throughout the thesis while I was distracted by each disaster Australia presented over the eight 

years of this thesis. My initial primary supervisor, Emeritus Professor Beverley Raphael incited 

the PhD and delighted in exploring and challenging all disaster preconceptions, continually 

advising me to think ‘beyond’. Without her unique wisdom, breadth of disaster experience, and 

connections, the knowledge gained and exchanged would have been substantially less. I 

would particularly like to thank Professor Kirsty Douglas who stepped in as primary supervisor 

in 2018, and has herself become an expert in disaster management, and a leader in General 

Practice Disaster Management. I am very grateful to Professor Wendy Hu and Professor Peter 

Aitken who provided advice and support whenever needed, and to Emeritus Professor Gerry 

Fitzgerald who provided holistic oversight of content during the final year. They all contributed 

to every page of this research.  

Furthermore, I would like to acknowledge the many General Practitioners and their teams, and 

Disaster Managers, who offered wisdom and ideas, giving generously of their time and energy, 

often during response to a disaster. A number explicitly identified an urgent need for this 

research and a desire to facilitate change for future GPs facing disasters.  

My warmest thanks.  



iv 

 

Funding Statement 

The researchers gratefully acknowledge the Royal Australian College of General 

Practitioners (RACGP) Foundation and the Australian Government Research Training 

Program for their support of this project. The funders had no role in study design, data 

collection and analysis, decision to publish or preparation of the manuscript.  

 

 

 

 



v 

ABSTRACT 

Disasters are a time of excess demand for medical care overwhelming available medical 

services. General Practitioners (GPs) are local healthcare professionals already onsite 

managing the ongoing health of the majority of the community when disaster strikes. They are 

a medical resource, knowledgeable about the local community context, and remain to share 

the journey of adaptation and recovery with their local community in the days to years of 

aftermath. Early observations at commencement of this research demonstrated that whether 

GPs chose to or not, as local community health professionals they will be involved in some 

way in any disaster that strikes their community during, and/or after the event. In most 

countries, including Australia, GPs are excluded from disaster response and management 

systems. 

The research aim was to identify the role of GPs in Disaster Health Management (DHM), and 

to propose a system of involvement that aligns with: 

- the epidemiological evidence of disaster healthcare needs relevant to GPs, and 

- the perceptions of GPs and Disaster Managers (DM) experts, and  

- the current All Hazards All Agencies Prevention Preparedness Response Recovery (PPRR) 

international framework of disaster management 

The first study was a systematic literature review utilising Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines to categorise the epidemiology 

of physical health consequences of disasters relevant to GPs. Following this, the thesis reports 

a series of three qualitative studies with disaster-experienced GPs and DMs participants: two 

using semi-structured interviews employing a constructivist grounded theory approach, and a 

third using a focus group. These studies explored barriers and facilitators to inclusion of GPs 

and investigated current and future roles. Research findings led to a conceptual representation 

for future integration of GPs, utilising the PPRR framework and a Disaster Risk Reduction 

(DRR) approach. Ultimately the thesis proposes a strategy for integration of GPs into existing 

DHM systems that address some of the barriers highlighted by the research, and elucidate 

roles for GPs within this framework. 
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The researchers sought to synthesise the emerging knowledge and facilitate implementation 

by key stakeholders with the intention of closing the gap between what is known and what is 

practiced. Findings were disseminated utilising a Knowledge to Action (KTA) framework. Key 

outputs were enacted through peer-reviewed journal publications, textbook sections, 

guidelines for a broad range of practitioners, presentations internationally and nationally, policy 

revision through professional committee memberships, and advocacy for GP involvement at 

international, national, and local levels. 

To manage the challenges of disasters, countries require a resilient healthcare system that 

maximises capacity of all levels of local health resources, accommodates the surge in demand, 

and continues to sustain the local health services response in the aftermath. Comprehensive, 

person-focused coordination and continuity of care has the potential to improve the holistic 

health outcomes of disaster-affected people. Examination of the evidence from this doctorate 

suggests clear roles for GPs in disaster healthcare across all phases of disasters, with 

sustained contributions over the recovery. A knowledge of the temporal epidemiological 

patterns of health effects provides an opportunity for surveillance for emerging conditions over 

time, prevention of deterioration of existing conditions, and promotion of patient preparedness 

for future events, all roles within the usual realm of General Practice healthcare. An important 

element of GP integration is ongoing research on disaster healthcare needs presenting to GPs 

to continue to evaluate, justify and support ongoing GP involvement. The future challenge is 

to change the focus of disaster health management to person-centred healthcare integrated 

across all levels of usual healthcare, including evidence-based General Practice primary care 

contributions. 
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FOREWORD 

Every researcher brings a unique historical perspective that shapes the interpretation of 

scientific inquiry. Further conformation occurs to accommodate the rules and conventions of 

the researcher’s disciplines. This silent presence in the research has the power to subtly and 

invisibly influence the external narrative of the text. (1) The following personal introductory 

narrative thus conforms with this epistemological constructivist position. 

My involvement in disaster medicine began as a personal experience in the Rocky Mountains 

in the United States when visiting my parents. The small rural community where my parents 

lived, was under threat by a huge wildfire that jumped canyons and destroyed homes, Native 

American cultural sites, and forests. My father and mother were scientists working in 

geothermal energy and neutron and proton acceleration science, respectively. They lived in a 

deliberately isolated town, settled on the top of a mesa, on the edge of a volcanic caldera, 

surrounded by Native American Indian desert territories. A town previously known only as 

P.O.Box 1663 Santa Fe, New Mexico. (2) 

In 2000, the Cerro Grande Wildfire disrupted this scientific community of Los Alamos. We were 

evacuated along with the entire town of 11,000. The response to this wildfire was described 

as a textbook example of how a disaster should be managed. (3) Preceding the event, a 

coordinated response was prepared by the emergency responders which involved planning 

across neighbouring jurisdictions and multiple disciplines. The collaborative response included 

the hospital and community health services, but not the General Practitioners (GPs).  

In the immediate aftermath, when I attended the local GP with my parents, there was a sense 

of detachment from the recent disaster. While other emergency and medical services were 

handling the disaster aftermath and managing the extra demands as a team, General Practices 

appeared to have adopted a business-as-usual approach and continued to work individually. 

There were no apparent adjustments in patient management or communications to 

acknowledge the catastrophe that had almost extinguished their entire local town. GPs were 

absent and disconnected from the community and other health services in the response, 

recovery and from preparedness for the next disaster, which occurred a decade later. When 

the 2011 La Chamisa Wildfire disrupted Los Alamos, it reburned areas that had been burnt ten 

years earlier. The whole town, including my parents, were evacuated again. The emergency 
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response was, once again, immediate, and integrated. Local GPs, however, remained absent 

and invisible. 

My awareness of this absence of GPs in disaster response increased when I completed a 

Master of Public Health (MPH). Although the degree focused on disaster management, there 

was no acknowledgement of GPs. I was confused by the failure to involve, or even mention, a 

group who play an integral part of the usual local health system. This was compounded by an 

apparent lack of concern amongst fellow MPH students, and explanations as to why this was, 

from the academic teachers. Why not incorporate the local healthcare providers who are 

already well-known in the community, well-resourced with medical infrastructure, medical 

supplies, and with trained medical teams of doctors, nurses and reception staff?  

After a fortuitous encounter with an esteemed psychiatrist, Emeritus Professor Beverley 

Raphael, I joined her team in the Disaster Response and Resilience Research Group 

(DRRRG) at the University of Western Sydney (UWS) as a GP Fellow in Disaster Medicine. 

Professor Raphael was leading the international disaster mental health field, and learning from 

wealth of knowledge and experience, I began my education in disaster management and 

disaster research. 

My first professional engagement with disasters was the 2009 Victorian bushfires as a member 

of a health team supporting teachers and principals and local GP organisations in the 

immediate aftermath. One hundred and seventy-three people died in these fires, twenty-three 

of them children. Whole communities were extinguished. These bushfires provided my first 

understanding of disasters in an Australian context and of Australian GP involvement in these 

events. I spoke to GPs responding spontaneously in the minutes and hours after communities 

had been destroyed by fires. I spoke to GPs who were trying to treat patients on site, on their 

own, with no support, with no connection to other responders, with just their doctors’ bag. 

Despite these struggles, GPs demonstrated a strong sense of responsibility to remain to 

provide healthcare to their local community in adversity.  

Other GPs responded at evacuation points, and in clinics established in the aftermath. Many 

many more responded from their own practices, opening doors to all-comers, and managing 

waves of distress and confusion flooding into their waiting rooms searching for safety.  
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It was clear at this stage that Australian GPs were responding spontaneously, on their own, in 

ad hoc ways. So, what was the reason they were not linked into the broader response and why 

did they not have a clearly defined role? 

Two months later, the 2009 H1N1 swine flu pandemic arrived in Victoria. Again, GPs were 

notable in their absence from the planned response. At meetings convened by GP groups, 

discussions resulted in confusion on how GPs should be responding, with GP leaders 

struggling to provide clarity. GPs gauged from colleagues what constituted a reasonable 

response, and made decisions based on this to manage distribution of anti-viral medications. 

Patients, expected to present to emergency departments (EDs) and flu clinics, instead flooded 

their usual General Practice clinic for trusted advice, searching for antiviral medication.  

In 2009, very few GPs I encountered had any knowledge of disaster concepts or principles. 

From my seat in General Practice in the city of Sydney, I was less aware of the rural situation, 

and the variation across different states and territories. However, I could see a role for GPs in 

all locations. Very few GPs I spoke to during this period had considered their professional role 

in a disaster, nor the epidemiological pattern of healthcare consequences. Amongst the DMs 

I spoke to, many kindly intimated that GPs were untrained in this field and should not be 

involved. Reasons proffered included for GPs’ own protection, for patient care coordination, 

and that disaster healthcare was the domain of trained expert response and recovery teams. 

As there was logic in this approach as well, I commenced this research with no clear 

understanding of where the research would lead; to a clear role for GPs integrated with other 

responders, or to an understanding that the GP’s role was ‘no role’ in the broader response, 

and that they should continue to operate in isolation. Whatever outcome this doctorate arrived 

at, at the very least, however, we hoped to clarify that ‘role’, for future GPs affected by disaster. 

I spent several years immersing myself in learning about disasters from experts including, but 

not limited to, GPs who had experienced disasters, and DMs who responded and worked with 

disaster management daily. I became a Major Incident Medical Management and Support 

(MIMMS) disaster systems instructor and an EMERGO Training System (ETS) instructor. I 

was involved as part of the New South Wales (NSW) Health EMERGO and MIMMS Faculty, 

responsible for training and exercising doctors, and other professionals, who could be called 

to respond to disasters.  
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I had been searching for other GPs with an interest in this area and struggling to establish any 

connections. Finally, the Royal Australian College of General Practitioners (RACGP) started 

their Special Interest Groups (SIGs) which enabled a few interested GPs to establish a 

Disaster Management SIG. In the RACGP, I found a place to start establishing some contacts 

and support around this emerging discipline, General Practice Disaster Management (GPDM). 

The 2009 Victorian bushfires prompted the RACGP to develop a nascent emergency planning 

document to which a growing number of disaster-experienced GPs contributed. Following this, 

in 2013, I chaired the revision of the RACGP pandemic influenza guidelines working with the 

Commonwealth Government to align the GP response with the Australian Health Management 

Plan for Pandemic Influenza (AHMPPI) which integrated the GP response with the response 

of other agencies. These guidelines established how GPs should be involved in pandemics 

across each stage of the pandemic.  

About this time, at the end of 2013, I started my Doctor of Philosophy (PhD) at the Australian 

National University aiming to critically appraise the evidence to clarify the role of GPs in 

disasters. Regardless of whether or not GPs were to be included in disaster healthcare with 

the rest of the healthcare services, I felt it was important we knew what our role was: no role, 

or if contributing, how? What contributions and capabilities could GPs bring? How could this 

be effectively and safely integrated? 

I am primarily a GP with over 30 years experience in rural and urban General Practice in 

Australia and Papua New Guinea. During the PhD period my clinical work included: urban and 

rural private General Practice; hospital-based General Practice; and, during the severe acute 

respiratory associated coronavirus 2 (SARS-CoV-2) pandemic, clinical work in a General 

Practice Respiratory Clinic (GPRC); a mass vaccination hub; and virtual hospital in the home 

care of Coronavirus disease of 2019 (COVID-19). I held professional leadership roles through 

which the outcomes of this research have, and will continue to, directly inform public policy 

and professional practice. I have founded a number of inaugural positions and committees.  

This exploration does not begin with my thesis, nor will it end with it. Before this research was 

conceived, internationally and nationally, a number of GPs have attempted to integrate the 

General Practice discipline into existing, evolving disaster management systems, and continue 

to do so. I would like to acknowledge their efforts and achievements.  

Penelope Burns
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CHAPTER 1 

1 WHERE ARE GENERAL PRACTITIONERS WHEN DISASTER 

STRIKES? 

 

Image 1.1: Like Spirits in the Fires. 

This artwork, a gift from Adam Hill, was done on a piece of card at our kitchen table while my young children were 

also painting. It now represents to me, the strength and presence of General Practitioners responding during 

disasters, yet with their value and contribution hidden. Reproduced with permission from the artist Adam Hill (Blak 

Douglas). 

1.1 Introduction 

General Practitioners (GPs) are the cornerstone of modern healthcare systems, providing 

continuity of care across the full spectrum of health conditions and coordination of care across 

the entire healthcare system. These roles do not cease when disaster strikes, however, GPs 

have not traditionally been actively engaged in the continuum of disaster health management 

(DHM). 
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This program of research explores the current and potential role of GPs in DHM. The research 

focuses on the role of GPs in DHM in Australia, within the context of the international literature, 

and drawing on expertise from New Zealand where GPs have greater integration into DHM, 

but seeks to identify core principles that may apply more generally to jurisdictions with well-

developed healthcare systems. This thesis seeks to answer the fundamental queries: 

• What are GPs doing when disasters strike their local communities? 

• What are the healthcare needs in disasters relevant to GP care? 

• Do GPs have a role in DHM? If so, what? and  

• How can we integrate any roles within the existing DHM system? 

This chapter outlines the problem identified; explains the motivation and rationale for the 

research; mentions the gap in research and practice; discusses the development of the 

research questions; provide the aims, objectives, and final research questions of this doctoral 

study; and finally, outlines the thesis chapters.  

1.2 The Research Problem: The Collision of Disasters and General 
Practice 

Disasters are common, and increasing in frequency, as are the numbers of people affected. In 

the last two decades 7,348 disaster events have been recorded by the Emergency Events 

Database (EM-DAT), the international disaster database, in comparison to 4,212 disaster 

events in the preceding two decades. (37) The majority have been due to climate-related 

events. (37) In reference to heatwaves, for example, as one of the deadliest disasters, five of 

the last six years, since 2015, were the hottest on record, (38) with 2016 and 2020 the current 

world’s hottest years on record. The 2020 Atlantic Ocean hurricane season had a record 

number of 30 storms, with Hurricane Eta affecting 7.1 million people across 10 countries. The 

2020 flood season resulted in the highest number of fatalities since 2006. (39)  

However, the number of events alone do not convey the devastation that a single disaster can 

have on communities and populations. The current SARS-CoV-2 pandemic, which first 

appeared in China in November 2019, and is now affecting every nation globally, has resulted 

in over 562 million documented cases, with over 6.3 million deaths, at the time of finalising this 

thesis in July 2022. (40) This is compounded by extensive social, economic and broader 

physical and mental health issues resulting from this single event. (41- 43) 
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Strong resilient heath care systems will be required to sustain healthy communities through a 

future of more frequent, more challenging, disasters. (44) Separately, and unrelated to disaster 

healthcare, the evidence shows that the inclusion of primary care strengthens healthcare 

systems, and improves patient health outcomes. (45) Studies show that areas in the United 

States of America (USA) with higher primary care physician ratios, reflecting a strengthening 

of primary health care systems, had better health outcomes; decreased mortality due to heart 

disease, cancer, and stroke; decreased low birth weight; decreased infant mortality; and 

increased life span. (46,47) When a healthcare system had primary care in a central role 

compared with a specialist-based system, it showed greater patient satisfaction; reduced 

overall health spending; improved access to appropriate health services; and improved 

population health indicators. (45) Currently, most countries, including Australia, do not 

routinely include primary level healthcare, or General Practice, in disaster healthcare systems. 

(48) 

Australian GPs are the central coordinators of physical and psychosocial health care for their 

patients, individuals, and families; where patient-focused healthcare is delivered under the 

overarching care of community-based family doctors. (49) The majority of healthcare delivery 

during normal business is conducted in the community by GPs. In Australia, General 

Practitioners were the most common health professionals seen in 2020-21.(50) Over forty one 

thousand GPs are distributed around the Australian continent in rural and remote, in 

metropolitan, and in urban areas, providing the bulk of daily healthcare provision. (51) Living 

and working in these multiple and varied local communities, as local healthcare providers, GPs 

are inevitably involved, directly or indirectly, with providing healthcare during any adversity 

affecting their communities. GPs are onsite when disasters strike their communities, trusted 

local healthcare providers who know their patients and their medical history in depth: 

medication names and dosages, health issues, family and community context, and contact 

details. They have trained staff, supplies of medications, medical equipment, and medical 

infrastructure on site, and have ongoing working connections with other local healthcare 

providers. Their patients expect them to continue to provide healthcare at a time when they 

are most in need. Historical media reports GPs demonstrating a strong sense of responsibility 

and commitment to the health of their patients, and despite being personally affected, working 

long hours to provide patient care while neighbours defended their homes. (52) However, this 

GP contribution is not part of any system of disaster healthcare currently in practice 

internationally. 
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The World Medical Association statement on disasters asserts:  

from the medical standpoint, disasters are characterised by acute and 

unforeseen imbalance between the capacity and resources of the medical 

profession and the needs of survivors who are injured, whose health is 

threatened, over a given period of time (53)   

This imbalance between the healthcare needs and the resources available, emphasises 

potential benefit in involvement of all available usual healthcare providers. It is possible that 

local resources may be impacted by the disasters and external healthcare teams may be able 

to assist. However, local health resources, and in particular GPs, the usual providers of the 

substantive proportion of local healthcare services, with knowledge of the local health system 

capability and of the population needs, are inadequately considered in the overall disaster 

response, recovery, or planning. (48, 54, 55) 

Populations affected by disaster already have pre-existing health conditions when disasters 

strike. Almost half of the Australian population have a chronic medical condition and 20% have 

more than one. (56) This substantial ongoing disease management is the usual realm of GPs, 

who provide and adjust ongoing medications, and manage exacerbations on a routine basis. 

These needs continue during disasters. Failure to include patients’ usual GPs may risk 

disjointed medical care for those affected, with gaps and duplications in treatment that might 

result in worse health outcomes.  

Finally, GPs themselves are potentially one of the vulnerable groups in disasters at risk of 

personal and professional impact. (57) Disasters put GPs at greater physical and mental health 

risk, especially if they respond as isolated providers without clear roles or support.  Each year 

the number of GPs affected personally and professionally increases.  There is a paucity of 

research in this area to guide policy development and guidelines, yet GP groups in Australia 

are increasingly feeling the need to develop guidelines for involvement of their members, 

incorporating considerations on GP safety and well-being. (23,59)  

In summary, the healthcare provided in Australian disaster management systems, does not 

align with our understanding of evidence-based strong healthcare provision to communities. 

In DHM systems, the primary healthcare level of General Practice is disconnected and 

undirected at a time, when, by definition, healthcare demand overwhelms medical healthcare 

resources. Disasters could be seen as a time when assistance from all healthcare 
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professionals would be valuable. This generates the question as to whether the disaster 

healthcare system and disaster-affected individuals would be better served by having GPs 

included in disaster health management, or are there reasons that they should not be included, 

and what are they? It also generates the question as to what factors influence or impede GPs 

involvement. Furthermore, involved or not, it asks us to consider how we protect GPs’ 

wellbeing during these devastating events.  

1.3 Motivation for this Research 

As mentioned in the Foreword, the impetus for this research came from my personal 

experience of disaster and perception of lack of GP involvement at a time of great adversity 

and healthcare need in the GPs’ local communities. The inspiration for this research came 

from conversations with Emeritus Professor Beverly Raphael, an international expert in DHM 

and disaster psychiatry, and the initial Supervisory Chair of my PhD panel until her passing.  

In 2013 when this research commenced there was no prescribed disaster planning in General 

Practice in Australia, and limited evidence of any difference in other countries. (48) From 

personal contact with Australian GP colleagues and GP organisations, very few Australian 

GPs were interested in this field, and those that were, were individual GPs, who had 

experienced disasters themselves.  

Except for several federally funded local GP networks, then Divisions of General Practice 

(DGPs), (subsequently Medicare Locals (MLs), and now Primary Health Networks (PHNs)), 

and the Rural Workforce Agency Victoria (RWAV), a rural medical workforce recruitment 

agency that sprang into action temporarily during the 2009 Victorian bushfires, I was unaware 

of any other General Practice Organisations (GPOs) supporting GP involvement in DHM. 

Active surveillance of the websites of GPOs during disasters between 2009 and 2013 showed 

very little acknowledgement of locally occurring disaster incidents affecting GPs. The 

substantive contribution and support for this research, in the early period, came from my 

professional connection with several disaster managers (DMs) who expressed a value in GP 

inclusion, despite others in their field holding opposing views.  

My motivation for this research can be captured by three standpoints: safety, curiosity, and 

change.  
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First, from the perspective of safety: there was a perception of potential risk of disjointed 

suboptimal healthcare for Australians affected by disaster AND of a vulnerability for GPs 

affected personally and professionally by disasters, a situation aggravated by GPs’ poorly 

defined involvement.  

Second, from the perspective of curiosity: there was a curiosity as to why GPs would not be 

involved in disaster healthcare BUT also alternatively, if they were, then what was their 

contribution and role?  

Third, from the perspective of change: there was a desire and a sense of obligation, to assess 

this situation and attempt to change it, if directed by the evidence, for individuals and GPs who 

will face future disasters, in order to avoid the aforementioned risk to safety created by this 

potential gap in the existing DHM system.  

At the very least, if the research established that GPs were not useful contributors to disaster 

healthcare, this null inclusion still needed to be elucidated, and managed.  

 

Figure 1.1:  Representation of the motivation for this research, the collision between Disasters, Disaster 

Managers and General Practitioners in disaster healthcare provision. 
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Figure 1.1 is a representation of the motivation for this research demonstrating the interaction 

between Disasters, General Practitioners, and Disasters Managers at the commencement of 

this research: 

• Chaos (Point 1): represents the intersection, or collision, of Disasters and GPs, 

resulting in unplanned uncoordinated reactive response to the disaster chaos without 

structure or system, the usual situation for Australian GPs at the commencement of 

this research. This direct unfiltered impact risks safety of GP health professionals 

working outside the responding health system, and disconnected healthcare for local 

disaster-affected people.  

• Opportunity (Point 2): represents the opportunity for collaborative planning between 

DMs and GPs to create safe effective roles for GPs that may, or may not, include 

integration within the broader disaster healthcare system.  

• The Sweet Spot (Point 3): represents a clearly defined situation with roles for GPs 

during disasters supported through DMs, including no role. Point 3 represents moving 

points 1 and 2 towards the central dot 3 placing GPs in an intersection with disasters 

and disaster management experts where they are ready for disaster impact and fully 

aware of their roles, including a null role, with the benefit of discussion and collaboration 

with DMs in defining any disaster healthcare responsibilities. This position may involve 

inclusion in the larger DHM in an integrated manner, through planning, policy, 

exercises, response and recovery; or not. Regardless defining any roles and 

responsibilities provides clarity around GPs responsibilities, accountability and safety 

considerations for themselves, their staff, and their patients.  

The ultimate aim (Point 3), represents a planned, supported, collaborative response to chaos 

and danger, providing disaster healthcare through collaboration between GPs and DMs.    

A sense of urgency existed, to disseminate the results from the research due to the potentially 

heightened risk to GPs at least, associated with early observations of their lack of structured 

inclusion, and lack of clearly defined role. This was further enforced by my personal 

involvement with disasters occurring frequently during the program of research. Involvement 

in these disasters has contributed substantially to the shaping of this research.  
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1.4 Gaps in Practice and Research 

From an early scan of available evidence on GPs’ roles in disaster at the commencement of 

this thesis, a paucity of evidence was identified. The limited evidence consisted of 

predominantly limited anecdotal media reports on GPs in the field, and even less scientific 

literature on GPs’ roles. (48, 54, 55) An absence of GPs within national, state and local disaster 

plans was apparent (54, 60-61) with some inclusion in national pandemic planning visible post 

H1N1 pandemic. (62-63) On the other hand, increasing numbers of journal articles researching 

a wide range of patient healthcare needs relevant to primary care were becoming evident in 

the disaster literature, particularly following the 2001 World Trade Center attacks, 2004 Aceh 

tsunami, the 2005 Hurricane Katrina, and the 2011 Great East Japan Earthquake and 

Tsunami. (64, 65, 68) There was a sense from some disaster-experienced GPs, and from my 

own understanding of the field, of likely gaps and duplication in disaster health care.  

If the evidence arising from this research program suggested GPs should be involved in 

disaster healthcare systems alongside other responders, significant barriers to inclusion 

appeared to exist. In 2013, at the commencement of this doctoral study, there was almost no 

inclusion of GPs in disaster plans, or policy, nor in multidisciplinary scenario exercises. (62) 

Most crucially, anecdotally, in early discussion with Australian GP and DM colleagues, there 

was a distinct lack of interest and engagement amongst most GPs who felt there was no role, 

compounded by a reluctance and concern from other responders and DMs, who felt GPs were 

difficult to engage and a potential liability in inclusion.  

In summary there were a number of gaps of relevance to this disaster research project: a 

knowledge gap, with a lack of research available to inform on GPs roles and activities in 

disasters; a theoretical gap, with no theory or conceptual model of how GPs might interact with 

disaster healthcare or disaster management, despite the substantive role GPs play in 

healthcare provision in communities in non-disasters periods; an empirical gap, on this 

research topic, i.e. whether GPs should be involved in DHM, and if so how. (66) 

1.5 Developing the Research Aims, Objectives and Questions 

This research set out to investigate this potential gap in disaster healthcare, and to provide a 

clear definition of GP’s roles and responsibilities.  Inquiry was approached without presumption 

as to outcome. The following section reports on the deliberation undertaken during designing 
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the research aim, objectives, and questions for inclusion in the research. The two key elements 

to be investigated were: defining GPs roles in DHM, and defining GPs’ interaction with existing 

disaster management systems, including no role and no interaction. 

Considering the context, the question that appeared most pressing at the time was: is there 

any role for General Practitioners in DHM?  Due to the paucity of literature documenting GPs 

activities in disasters it was necessary to talk to GPs who had experienced disaster in their 

communities, to understand what GPs were already doing in disasters. GP colleagues with 

whom this research had been discussed, appeared to have little understanding of the disaster 

management discipline, so it was also necessary to direct our inquiries to the experts in this 

field, DMs, to augment the data with a broader scope of disaster management knowledge, and 

their perspective on GPs potential roles, reflective of the multidisciplinary aspect of working in 

disaster management. (67)  

Whether GPs were included or not in the broader response, they still needed clear roles and 

responsibilities, and clear lines of communication to interact with those responding in their 

communities. So, a crucial aim of the research was to develop a framework for best practice 

involvement or interaction of GPs with current disaster management systems before, during, 

and after the disaster. 

In identifying specific roles for GPs, requirements for any additional knowledge, skills, or 

resources needed clarification. Again, it was felt triangulation of data from both disaster-

experienced GPs and DMs were required to answer this. Conversations with GP colleagues 

had suggested GPs may not perceive value in preparing for disasters due to their rarity. This 

raised the question of whether linking any training to routine non-disaster clinical activities 

would improve engagement.  

Integral to understanding of any role for GPs, was knowledge of the epidemiology of disaster 

health conditions relevant to General Practice healthcare during and following disasters. 

Current disaster healthcare focus is centred on immediate higher acuity injuries managed by 

emergency professionals, and not on lower acuity or chronic conditions usual managed by 

General Practice. This became a question for the literature review.  

Finally, if the evidence did suggest a benefit in incorporating GPs, then we wished to 

understand any barriers or facilitators to attempting to change the situation. 
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1.6 Research Aim, Objectives and Questions 

The aim of the research was to identify the role of General Practitioners in disaster health 

management, and to propose a framework for involvement that aligns with: 

• the epidemiological evidence of disaster healthcare needs relevant to GPs  

• the perceptions of GPs and Disaster Management experts and  

• the current All Hazards All Agencies Prevention Preparedness Response Recovery 

(PPRR) conceptual framework of disaster management 

The objectives of this research linked to this aim were: 

• Identify the health consequences of disasters as relevant to GPs. 

• Identify the current and potential roles for GPs in disaster health management. 

• Design a research-based framework to support GP involvement in disaster health 

management that fits within the current international All Hazards All Agencies 

Prevention Preparedness Response Recovery approach to disaster management. 

The final research questions re-ordered and refined to enable pursuit of the objectives 

emerged as: 

1. What are the physical health consequences of disasters as relevant to GPs?  

2. What are the current and potential roles, formal and informal, for GPs in disaster health 

management?       

3. What is the broad perspective of appropriate roles for GPs in disaster health 

management, from the perspective of disaster-experienced GPs and Disaster 

Management experts? 

4. Are there any specific training, skills, knowledge, resources or support that GPs may 

benefit from if they are to be more involved in supporting communities and patient in 

disasters? 

5. Do GPs feel that building capacity in disaster health management is useful in informing 

routine patient care in General Practice?  

6. What are the opportunities for, and barriers to, greater involvement of GPs in disaster 

health management?  
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7. How might existing frameworks support the safe, effective inclusion of GPs in the All 

Hazards All Agencies PPRR international systems of disaster management? 

The problem statement, research aim, research objectives, and research questions are 

tabulated in Table 1.1. and are designed to address the general and specific problems 

identified and address the knowledge gap.  



Chapter 1 Where are General Practitioners When Disaster Strikes? 

12 

Table 1.1: The Role of General Practitioners in Disaster Health Management 

 

 

 

The Role of General Practitioners in Disaster Health Management      

Research Aim Research Objectives Research Questions 

To identify the role of General 
Practitioners in disaster health 
management, and to propose a system of 
involvement that aligns with:
- the epidemiological evidence of disaster 
healthcare needs relevant to General 
Practitioners, 
- the perceptions of General Practitioners 
and Disaster Management experts, and 
- the current All Hazards All Agencies 
Prevention-Preparedness-Response-
Recovery international framework of 
disaster management

1. Identify the health consequences of 
disasters as relevant to General 
Practitioners.

1. What are the physical health 
consequences of disasters as relevant to 
General Practitioners? 

2. Identify the current and potential roles 
for General Practitioners in disaster 
health management.

2. What are the current and potential 
roles, formal and informal, for General 
Practitioners in disaster health 
management?      

3. Design a research-based framework to 
support General Practitioner involvement 
in disaster health management that fits 
within the current  international All 
Hazards All Agencies Prevention 
Preparedness Response Recovery 
approach to disaster management. 

3. What is the broad perspective of 
appropriate roles for General Practitioners 
in disaster health management, from the 
perspective of disaster-experienced 
General Practitioners and Disaster 
Management experts?

4. Are there any specific training, skills, 
knowledge, resources or support that 
General Practitioners may benefit from if 
they are to be more involved in supporting 
communities and patients in disasters?

5. Do GPs feel that building capacity in 
disaster health management is useful in 
informing routine patient care in General 
Practice? 

6. What are the opportunities for, and 
barriers to, greater involvement of 
General Practitioners in disaster health 
management? 

7. How might existing frameworks support 
the safe, effective inclusion of General 
Practitioners in the All Hazards All 
Agencies PPRR international systems of 
disaster  management?

Problem Statement

General: GPs have no clear roles in disaster healthcare

Specific: The majority of health presentations during inter-disaster periods are managed in general practice. The evidence 
shows primary healthcare strengthens healthcare systems and improves health outcomes. However, GPs are currently not 
included in disaster health management even though they are available and onsite at this time of healthcare professional 
shortage and overwhelming healthcare demand. GPs have no clear roles or responsibilities during disasters, and are working 
outside the existing disaster response system, increasing their vulnerability. 



Chapter 1 Where are General Practitioners When Disaster Strikes? 

13 

1.7 Outline of the Thesis 

This thesis reports on the genesis of this research, the research program design, the research 

findings and outcomes, and the research outputs.  

Foreword:   

A personal introductory narrative which provides insight into the influences of my 

background on the research and locates my position in the doctorate. 

Key Outputs related to the Research Program:  

Awards, publications, presentations, collaborations, and roles 2013-2022.   

Chapter One: Where are General Practitioners when disaster strikes? 

Chapter one identifies the problem, explains the rationale for the study, and states the 

research aims, objectives and questions, and outlines the thesis chapters.  

Chapter Two:  Background Context of Disaster Management and General Practice 

Chapter two has three sections. The first section seeks to position the research within 

the context of the historical development of disaster health systems to demonstrate 

how health disciplines, now integral to DHM, became involved. The second section 

describes how GPs contribute to health care systems and the characteristics of their 

usual healthcare provision to provide insight into how they might contribute to disasters. 

The third section outlines the literature on GPs roles in disasters up to 2013 when the 

research program commenced.  

Chapter Three: Research Design: Methodology and Methods 

Chapter three describes the theoretical and methodological underpinnings of the 

research and details the study design and methods used to collect and analyse the 

data.  

Chapter Four: Study One Physical Health Consequences of Disasters relevant to General 

Practitioners: a Systematic Review of the Literature   
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Chapter four is a systematic literature which follows the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines to collate an 

understanding of the epidemiology of the health effects associated with disasters, 

across all body systems, over time period post disaster, and of relevance to General 

Practice healthcare.  

Chapter Five: Study Two General Practitioners Speak: Silent Voices in Disaster Healthcare: a 

qualitative study. 

Chapter five employs qualitative methods involving semi-structured interviews guided 

by grounded theory, to capture the experiences of GPs in disasters, and explore their 

perspectives on actual and potential roles undertaken. 

Chapter Six: Study Three Study Three, General Practitioners’ Roles in Disaster Health 

Management: Perspectives of Disaster Managers: 

 
Chapter six also employs qualitative methods using semi-structured interviews guided 

by grounded theory, to explore the observations and perspectives of DMs on roles for 

GPs in disasters. 

Chapter Seven: Study Four Multidisciplinary focus group on the roles of General Practitioners 

in disasters: a qualitative study 

Chapter seven reports the outcome of a focus group discussion evaluated by thematic 

analysis to investigate the perspective of multidisciplinary professionals with 

experience with General Practice in disasters on current GP involvement and value in 

disaster healthcare; how that has evolved since early involvement during the 2013 

October NSW Bushfires; and identifies pathways forward to improve integration of GPs 

in DHM in Australia.   

Chapter Eight: Knowledge to Action  

Chapter eight reports on the diffusion, dissemination, and implementation of the 

research findings, translating the knowledge to action to reduce the knowledge to 

practice gap. Examples of Knowledge to Action outputs and activities are outlined. 



Chapter 1 Where are General Practitioners When Disaster Strikes? 

15 

Through this discussion, the advances in GPs integration into DHM compared with the 

situation in 2013 are demonstrated. 

Chapter Nine: Discussion  

Chapter nine reports on the findings from the four studies with reference to the literature 

and proposes a final theory and framework for GP inclusion in DHM based on the 

evidence from the four studies. The aims and objectives of the research are addressed, 

and the strengths and limitations of the research considered. Future research priorities 

in this field are proposed. 

Chapter Ten: Conclusion  

Chapter ten provides my final summary and comment. Ways forward from the current 

status of GPs in DHM are discussed, along with who is responsible for effecting these 

changes. Suggestions are made for future research endeavour in this field.  

The next chapter, Chapter two, provides the context within which this research is positioned. 

It explores the historical development of disaster health systems and the process by which 

health disciplines now integral to DHM became involved. It describes the roles of GPs within 

the Australian healthcare system and the value of their contribution in interdisaster periods. 

Finally, it provides a literature review on the role of GPs in disasters at the time this research 

program began. 
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CHAPTER 2 

2 BACKGROUND CONTEXT OF DISASTER MANAGEMENT AND 

GENERAL PRACTICE 

2.1 Introduction 

The purpose of this chapter is to provide a contextual backdrop to the research topic. To do 

so, I have written three sections. Section 1, Evolution of Disaster Management, discusses how 

disasters are described, and provides an historical perspective of the development of current 

disaster health during the earlier part of this century. This historical perspective shows how 

key healthcare disciplines of Emergency Medicine, Public Health, Mental Health, and 

Paramedicine have become integral stakeholders in the existing broader disaster system 

response.  

Section 2, General Practice – ways of working and evidence-based contributions to healthcare 

systems, describes the key characteristics of General Practice healthcare during non-disaster 

periods to provide insight as to how GPs might uniquely contribute to disaster healthcare. This 

is necessary for an understanding of potential contributions of GPs to disaster healthcare, and 

equally of the effects of disconnecting General Practice healthcare provision during disaster 

periods.  

Section 3, Challenges to healthcare delivery during disasters: the intersection of General 

Practice and disasters: Narrative review of the roles of GPs in disasters, provides a review of 

published literature on the roles of GPs in disasters and the relevant disaster healthcare they 

might manage. This is focused on the period before the commencement of the research 

program, 2000-2013, in order to identify the existing research on how GPs have historically 

been contributing to their local community during disasters and elucidates any roles and 

contributions for GPs in this field. The literature review is updated later in Chapter Eight, 

Discussion. 
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2.2 Section One: Evolution of Disaster Management 

Understanding Disasters: Making Sense of Catastrophic Events 

You’re distressed enough when you have a disaster, regardless of where 

you are as part of that disaster.  I had several layers in the bushfire.  My 

home was in the mountains ... I have five medical conditions I manage. My 

husband has dementia. My son had a liver transplant, and his house was 

burning. [2013 NSW Blue Mountain bushfires]  

There were a lot of things the kids saw and a lot of stress they had, which I 

really, really wish they had some help for. Yeah, you know like when my son 

made his way home from school after the earthquake and saw a body that 

was bloodied on top of a police car, trying to transport him to hospital, and 

he saw another man dead. [2011 Christchurch earthquakes] 

The Australian National Experience: Australia is a land of disasters. Our First Nations 

people, as traditional custodians of this land, have successfully navigated and lived with 

disasters, for over 65,000 years. In 1908, Dorothy Mackellar reflected the narrative that 

disasters are at the core of who we are as Australians in her poem, My Country (69). 

I love a sunburnt country,  

a land of drought and sweeping plains,  

of ragged mountain ranges, 

of droughts and flooding rains. 

I love her far horizons,  

I love her jewel-sea, 

Her beauty and her terror -  

The wide brown land for me!    (69)  

In 1985, the pop rock band Ganggajang, Sounds of Then (This is Australia), further reflected 

this theme. 

Brings home the heavy days,  

Brings home the night-time swell,  
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Out on the patio we'd sit,  

And the humidity we'd breathe, 

We'd watch the lightning crack over cane fields 

Laugh and think, this is Australia. (70) 

Australians are continuing to learn to live with disasters. Australia has recently had two 

decades of disasters in two years. Superlatives are being used to describe the overlapping 

disasters relentlessly pummelling Australian communities where prolonged record-breaking 

drought (71) has been compounded by unprecedented Black Summer bushfires (72) and 

record-breaking 48.90C heatwave temperatures. (73) Days after this heatwave, extreme 

flooding with the threat of flash-flooding from the wettest days in months (74) and utility outage 

from huge storms, saw the evacuation of thousands from nearby areas. (75) Meanwhile, other 

regions were hammered by destructive hailstorms with a record-setting number of calls for 

assistance, or were isolated and cut off by extensive landslides, or their towns were left in 

darkness by one of the worst dust storms. (74) At the time, when these Australian communities 

were reeling from these incidents, a novel corona virus pandemic due to SARS-CoV-2, was 

emerging and slowly spreading amongst the population. (76) In order to address disasters, 

responsible for catastrophic disruptions to the safety and well-being of our lives, our families, 

our homes, and our communities, it is necessary to understand them.  

Defining Disaster: No universally accepted singular agreement exists on the definition of the 

term “disaster”. Disasters are variously described:  

…by The United Nations Office for Disaster Risk Reduction as:  

A serious disruption of the functioning of a community or a society at any 

scale due to hazardous events interacting with conditions of exposure, 

vulnerability and capacity, leading to one or more of the following: human, 

material, economic and environmental losses and impacts. The effect of the 

disaster can be immediate and localized, but is often widespread and could 

last for a long period of time. The effect may test or exceed the capacity of a 

community or society to cope using its own resources, and therefore may 

require assistance from external sources, which could include neighbouring 

jurisdictions, or those at the national or international levels. (77) 
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…by the Australian Institute of Disaster Resilience as:  

A serious disruption of the functioning of a community or a society at any 

scale due to hazardous events interacting with conditions of exposure, 

vulnerability, and capacity, leading to one or more of the following: human, 

material, economic and environmental losses and impacts. Note, there are 

jurisdictional legislative variations.  (78) 

From a health perspective, the World Medical Association (WMA) (1994) statement on 

disasters states:  

from the medical standpoint, disasters are characterised by acute and 

unforeseen imbalance between the capacity and resources of the medical 

profession and the needs of survivors who are injured, whose health is 

threatened, over a given period of time.  (53)   

From a research perspective, EM-DAT, the International Disaster Database at the Centre for 

Research on the Epidemiology of Disasters (CRED), sets criteria for entry into their database 

as one or more of the following: ten or more people reported killed, one hundred or more 

people reported affected, a declaration of a state of emergency, or a call for international 

assistance. EM-DAT contains data on over 22 000 mass disasters from 1900 to today. (79) 

The essence of these meanings is the disparate match between need, and the ability of the 

local community to respond with available local resources. From a health disaster 

management perspective there is a disparate match between medical resources, variably 

medical professionals, stock and/or infrastructure, and community healthcare need. Disaster 

mass casualty triaging principals for example follow the dictum: “the best outcomes for the 

most people” at a time when there are not enough resources to treat everyone. In this scenario, 

the substantial resources required to provide standard non-disaster treatment for a very 

severely injured casualty, might be redirected to save a greater number of people with lesser 

injuries who may otherwise not survive. (80) 

Human beings need to make sense of these calamitous events which are a part of the world 

in which they live. It is only once an understanding of disasters and their impacts is achieved 

that strategies can be developed to address them. (81) The following discussion examines 
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how we have arrived at our current understanding of disasters, and how our current 

management strategies were derived. 

2.2.1 Historical Perspective: The Evolution of Disaster Management 

Disasters have assaulted mankind from the beginning of time and our attempts to understand 

them have vacillated. Ancient belief held that certain constellations of stars were responsible 

for fateful events with early religious interpretation of these ancient catastrophes as ‘acts of 

God’ striking with flood, famine or apocalypse when gods were angered. (82) The term 

“disaster” appeared in lexicon around 1591 referring to “dis”, from Latin meaning away or 

without, and “astro” from Greek meaning star, “because an unfavourable position of a star or 

planet was thought to cause such mishaps or calamities”. (83)   

The 1755 Great Lisbon earthquake is quoted as the first scientifically studied disaster. (84) 

The earthquake of estimated magnitude 8.4 – 9, was followed 40 minutes later by an estimated 

12 metre high tsunami, and finally by fires that burned for several days. Shockwaves were felt 

throughout Europe. An estimated 20% of the population in Lisbon was killed. Almost all the 

coastal cities of southern Portugal were heavily damaged. The response was described as the 

first organised crisis management with the prime minister, the Marquis of Pombal, responding 

by rescuing the injured, restoring order, disposing of corpses, and reconstructing a new city. 

Notably, he investigated the impact of the disaster by conducting a national survey asking 

questions about damages and mortality. (85, 86)  

Before the Second World War, disasters were predominantly quantified from a positivist 

stance, by the numbers of victims, the damage to infrastructure, or the risk probability of 

geophysical events. A more constructivist stance with greater consideration of the 

environmental effects on social functioning and well-being followed as social scientists and 

health professionals became more involved. (82)  

The foundation for our understanding of disasters has been built upon an incomplete historical 

experience and documentation of multidimensional piece-meal aspects of past disasters, from 

a diversity of disciplines documenting in isolation. Understanding disasters was initially 

experiential, followed by early research hindered by a multitude of difficulties. A 1972 review 

of the historic and contemporaneous epidemiological data on disasters reported “surprisingly 

little active research in disasters…despite a large number of recurrent disasters occurring 

around the world”. (87) Four suggestions were proffered in explanation: relief workers were 
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fully occupied assisting survivors with no capacity to collect data; survivors were too 

‘disorganised’; a prevailing attitude that disasters were all too different therefore meaningful 

results could not be generalised; and finally that scientists examining disasters tended to take 

a narrow view relevant to their own specialty. The review notes the absence of multidisciplinary 

teams of scientists with experience in a broad range of disasters situations. (87) As disaster 

management has evolved and emerged as its own distinct discipline, data and evidence has 

begun to be amalgamated across disciplines.  

Many historical disaster narratives have been written by journalists rather than by scholars. 

(84) Now, with a retrospective lens, and greater understanding of disasters as a 

multidisciplinary field, it is clear that many disciplines have only just begun, others have not yet 

started, to contribute to this narrative and understanding. Much of the extant literature is 

scattered throughout, and obversely, isolated within, different disciplinary boundaries. This 

fragmented, disconnected knowledge base includes well-documented and well-researched 

areas, while other areas remain unstudied or even unconsidered, leaving considerable gaps 

in our understanding of disasters, and making holistic comprehensive understanding of 

disasters challenging.  The  review of the disaster literature available in 1972 noted that the 

majority of technical and scientific reports dealing with disasters were found quite separately 

in journals belonging to either geophysics, sociology, or medicine, with each focused on the 

disciplines’ usual focus of interest, with little cross-disciplinary reporting. (87) 

In the following discussion, the history of several disciplines active early in the disaster 

management discipline are touched upon separately as that is how they evolved: Emergency 

Medicine, Disaster Management, Mental Health and Sociology, Public Health, and 

Paramedicine. Ultimately, we examine nascent General Practice research contributions to this 

field.     

2.2.1.1 Emergency Medicine 

Emergency Medicine has always encompassed disaster injuries and thus, disaster medicine. 

(88) Emergency Medicine experience from military and wartime management of mass 

casualties in the austere environment of battle fields informed early disaster response. Disaster 

management strategy retains a military style with its current key Incident Command System 

(ICS) framework of lines of command and control. Experience from early battle fields included: 

the first organised use of horse drawn carts as ambulances for efficient transport of the injured 
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to treatment areas during the Crimean war in the 1850s (89); establishment of the Red Cross 

following observation of the paucity of medical support for the injured during the bloody Battle 

of Solferino Italy during the 2nd Italian War of Independence in 1859 (90); and increased 

capacity to manage and transport injured infantry during World War 1 (WW1) with 

establishment and refinement of aeromedical transport during World War 2 (WW2) and the 

Korean war. (89) Research in trauma care in military medicine reflected these strategies with 

reductions in fatality rates sequentially from WW1 to WW2, to the Korean War, to the Vietnam 

war, from 8% in the former to less than 2% in the latter. (88, 91) 

Following improvement in management of battle-field injuries, attention was drawn to civilian 

environments where, in the 1960s, it was identified that the risk of death in a motor vehicle 

accident in the US was greater than that of an infantry soldier in Vietnam. (88) In 1966 this was 

reflected upon by the National Academy of Sciences (USA) and the National Research Council 

(USA) Committee on Shock commenting on issues with civilian medical care during disasters: 

It is apparent that the problems of care of disaster victims differ from those 

of the care of individually injured persons in that they are concerned with 

unexpected expansion of first aid, rescue, communication, sorting, 

distribution, and medical care ... because progress has been slow in solving 

problems of caring for mass civilian casualties, medical problems 

encountered in disaster should be under continued study and analysis by 

multidisciplinary groups.  (91, 92)  

An increased medical interest in disasters during and following WW2 was also apparent in 

Western’s review of the extant literature on disasters from 1945-1972. (87) The review 

suggested information available on the care of casualties in a sufficient number of different 

types of disaster was too limited to enable proper analysis of medical management. What 

existed involved published anecdotal reports of physicians’ experiences in field clinics and 

hospitals during disaster relief efforts, predominantly in developing countries. Although United 

Nations Educational, Scientific and Cultural Organisation (UNESCO) dispatched teams of 

natural scientists to disasters immediately after their occurrence, these focused predominantly 

on the physical event and infrastructure destruction. (87)  

Western’s review identified four key medical areas to address:  
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• traumatic injuries from the disaster,  

• emotional stress,  

• epidemic stress, and  

• indigenous diseases affected by the disaster.  

For traumatic injuries the author concluded that disasters often killed more people than they 

injured, providing examples of avalanches and landslides leaving no survivors, as with 

volcanoes, tsunamis, and floods. In contrast he reported storms and droughts did not produce 

direct traumatic injury. Finally he reaffirmed his original statement that he was unable to locate 

sufficient details on the types of injuries produced by different types of disasters to draw more 

detailed conclusions. (87)  

Subsequently the early 70s saw an increasing interest in understanding of civilian disasters 

with medically-trained epidemiologists dispatched to disasters by the Centers for Disease 

Control and Prevention (CDC) to provide more scientific data. (87) From the 1970s to the 

1990s, a steady increase in the evidence on the physical health effects of disasters from 

different medical specialty groups contributed to the academic literature, particularly within the 

medical disciplines of emergency, cardiology, endocrinology, respiratory and renal medicine. 

(93-118) However, it is since 2000, with a number of large scale disasters occurring in well-

resource countries, particularly the 2001 September 11 terrorist attacks, the 2005 Hurricane 

Katrina, the 2011 Great East Japan Earthquake and Tsunami, and the 2010/2011 Christchurch 

earthquakes, that burgeoning research into disaster health effects has provided a more 

extensive, comprehensive view of disaster medicine across most body systems. (64, 68, 119-

147, 220-249) This evidence has been strengthened by an increase in the number of 

prospective longitudinal cohort studies. ( 124, 140, 143, 145, 223, 235, 355, 356, 380, 447, 

448, 458, 460, 467, 468, 474, 477, 484-486, 500, 534, 536, 557, 583, 642, 693)  New physical 

conditions have been defined including Takotsubo’s cardiomyopathy, tsunami lung and 

tsunami sinusitis, and the World Trade Centre cough. (135, 148-149, 250) Changes in 

chronobiology of existing disease due to disasters have been described, for example, 

myocardial infarctions occurring more often on weekends and evenings compared with the 

expected weekday daytime hours following Hurricane Katrina. (150) The substantial body of 

literature on physical health effects of disasters from 2007 to 2021 is reviewed in detail in 

Chapter Four Study One, Physical Health Consequences of Disasters.  
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2.2.1.2 Disaster Management Systems 

In parallel with the development of emergency medicine management of the health impact of 

disasters discussed above, systems of disaster management, including the Incident Command 

Systems (ICS) and associated standard operating procedures, were also being established. 

Of note there has been considerable variation internationally with a study by the Red Cross in 

1969 determining that 58 of 136 countries had a national disaster plan, with better resourced 

countries, better prepared. (151) 

Increasing numbers of epidemiological studies on disasters meant some studies were 

reporting on the cluttered chaos of the disaster scene, (152) also being reflected in the media. 

The term second disaster arose to describe the apparently poor coordination of disaster 

management. (153) Early response to disasters was attended to by local citizens and 

community. Over time public officials assumed greater responsibility. (154) 

During the early 1970s, following huge wildfires in California, the initial ICS was developed by 

Firefighting Resources of California Organized for Potential Emergencies (FIRESCOPE) and 

led by the US Forest Service, to organise and coordinate the diverse agencies managing 

wildfires. Key initial issues addressed by this group involved lack of coordinated response 

across multiple agencies, disjointed communication, nonstandard terminology, absence of 

collaborative planning, and poorly organised processes for surge and stand-down. (155) This 

ICS evolved to become an all hazards tool capable of a flexible, but standardised approach, 

to large emergencies. (155) 

In 1979 to 1981 emergency planning in the USA was further consolidated by the establishment 

of Federal Emergency Management Agency (FEMA) and creation of the National Interagency 

Incident Management System (NIIMS) which incorporated ICS and the Large Fire 

Organization to include these subsystems as part of a comprehensive emergency 

management system. (88)  This was further absorbed and developed in 2003 to create a 

National Incident Management System (NIMS) where all hazard emergency operations were 

conducted using the same command structure and the same emergency PPRR activities 

across local, state and national agencies. (156) Following the 2001 World Trade attacks, 

FEMA and 21 other related agencies were combined in the Department of Homeland Security 

(DHS) in 2003 and the focus of disaster management in the US shifted predominantly to 

terrorism. (154) Hurricane Katrina, in 2005, reinforced the importance of an all hazards 



Chapter 2 Background Context of Disaster Management and General Practice 

26 

preparedness and FEMA was established as the key agency of emergency management 

reporting to the DHS. (154, 157)  

The Australian emergency management system has been described as another model “worth 

emulating”. (154) Australia’s approach has been influenced by the range of meteorological and 

geographical hazards that Australia experiences and the broad expanse of land across which 

they may occur. Since the earliest recorded Australian disaster, the 1918 Mackay Cyclone and 

flooding resulting in 30 fatalities, (158) Australia has been exposed to a century of droughts, 

heatwaves, floods, cyclones, severe storms, bushfires, earthquakes, and pandemics. Over the 

last 50 years, the Bureau of Meteorology has recorded 514 cyclones striking Australian shores. 

(159) 

Early attempts to mitigate bushfires in Australia in the 1880s were seen in legislation to limit 

the lighting of bushfires. As in the USA early strategies to manage bushfire disasters were the 

realm of the fire-fighting organisations. In the post war period in Australia, volunteer civil 

defence organisations at state and territory level were also involved in response to the 

numerous natural and technological disasters occurring in Australia. They emerged from 

Australia’s national air-raid protection program for civilians established as WW2 broke out. 

They established responsibility for preservation of life and property with the states and 

territories. (158)  

The bushfires of February to March 1926 that raged across Gippsland, and along the east 

coast of Australia, resulted in 60 fatalities and burned 400,000 hectares of forest. These fires 

resulted in major reinforcement and expansion of fire mitigation rules, with prohibition of 

lighting fires in fire season, establishment of volunteer rural bushfire brigades, and 

strengthening of forestry departments. Later, the police forces joined the response. During the 

mid 1950s the police in the state of Victoria were authorised and directed to aid fire brigades 

in their emergency duties. (158) 

In February 1967, another influential disaster occurred. One hundred and ten bushfires burnt 

across the whole of south-eastern Tasmania with temperatures of 39 degrees Celsius and 

winds of 110 kilometres per hour.  A number of these fires converged to create a firestorm, 

that within hours, killed 64 people, injured 900, destroyed 1400 homes, and cost $300 million. 

People were reported to use wet sacks, gum boughs, and feet to stamp out the fires. 

Communications were disrupted early, with wires on poles catching alight. Towns were cut off 
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for days. A key lesson was the reminder of the real risk and devastation brought to communities 

by these huge bushfires felt to ‘only happen elsewhere’. (160) The Tasmanian bushfire 

prompted the creation of the Natural Disasters Organisation (NDO) in 1974. The NDO 

developed to consider natural disaster relief following the event. (161) At the same time the 

Commonwealth Counter-Disaster Task Force was established within the Department of the 

Prime Minister and Cabinet. (161)   

The next key disaster to influence Australian disaster management occurred on Christmas day 

1974 when a catastrophe of unprecedented scale in Australian history occurred; Cyclone 

Tracey, with gusts of wind over 250kph, hit Darwin, flattening most of the city. Alan Stretton, 

the Director of the NDO, reported: 

as the full force of Tracey struck, windows broke, houses were deroofed … 

families were left in the rubble of their own homes in the pitch black, the 

pelting rain and the shrieking gale ... children were wrenched from the arms 

of their parents, the possessions of a lifetime were blown away … after four 

hours of this terrifying ordeal, [there was] a deadly hush  (162)  p17 

Cyclone Tracey resulted in 71 deaths and 650 injuries and left only 6% of houses inhabitable. 

(163) The devastation of Darwin was the first major operation for the NDO and, as is now the 

standard for disaster operations, had a list of lessons learned. (158) Lessons learned from 

Darwin included those on the risks of evacuation and separation of families, highlighting that 

connectedness to local place and local people is a crucial aspect of recovery in disasters. (164) 

From 1974, the civil defence roles of the emergency management organisations were 

gradually incorporated into civilian emergency management. (161) 

In the mid 80s the Australian Interservice Incident Management System (AIIMS) was 

developed in Australia, where, as in the USA, the chaos of multiple responding agencies in 

disaster demanded a system of coordination and communication. AIIMS is the main Incident 

Management System (IMS) used in the emergency services sector. (21) This paralleled the 

NIMS in the USA, although the difference perceived by Peters et al. (2010) was the bottom-up 

approach in Australia, where the states and territories were primarily responsible for natural 

disaster response backed by the Commonwealth, while in the USA the authors reported a 

stronger Federal responsibility. (158) As part of this more decentralised approach in Australia, 
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local government bodies had significant roles and responsibilities for disaster mitigation and 

response. (158)  

In the Australian health sector, the main ICS used is Major Incident Medical Management 

Support (MIMMS), providing a practical systematic approach to field medical management in 

disasters. (165) The IMS are underpinned by a set of principles to ensure common terminology 

and a scalable planning process that adjusts to the demands of the incident. (21) 

In 1989, the NDO published, Commonwealth Counter Disaster Concepts and Principles, 

outlining the four key concepts of disaster management:  

• an all hazards approach 

• an all agencies approach 

• a comprehensive Prevention Preparedness Response Recovery approach 

• a prepared community approach (166) 

After several decades NDO was replaced by Emergency Management Australia (EMA).  

Back in the 1980s the Prepared Community, had also emerged as a key element in Australia’s 

comprehensive all hazard PPRR and integrated all agencies disaster management approach. 

It focused on the first two phases of the PPRR continuum, Prevention and Preparedness, 

concerning management of community vulnerability to risks by building community resilience, 

through agency in response and reducing vulnerability to hazards. (167) The Prepared 

Community concept aims for an engaged informed community and local government, active 

and integrated in arrangements across PPRR. (167)  

Through the early 2000s, this shift in focus continued, from discussing disasters as events, 

which are about the hazard, and its physical attributes, to describing situations, which are 

about the community impact of the event, occurring in a social context with social 

consequences. This strengthened the all hazards concept as similarities in situations were 

recognised arising from different events, or hazards. This expanding view of disaster 

management considered the need to understand both elements, the hazard, and now the 

situation, including the community impact, i.e. their risks and vulnerabilities. Following the 2001 

event of 9/11 involving the terrorist attack on the World Trade Center, the particular risks of 

terrorism, and the high impact of malevolence on communities, were front of mind in disaster 

management planning and preparedness (166).  
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In 2008 integration between the national security agencies and emergency management 

agencies was enhanced with the establishment of the National Disaster Resilience Framework 

(168).  In 2009 the focus on resilience, and local capacity building, strengthened with the 

Council of Australian Governments (COAG) adopting a national resilience-based collective 

approach to develop the nation’s capacity to tolerate and recover from disasters. The National 

Strategy for Disaster Resilience was developed by the National Emergency Management 

Committee (NEMC) who were tasked to implement it. (169) The strategy defined fundamental 

roles for all sectors of society to work together with a collective focus to improve disaster 

resilience with a focus on prevention, mitigation, preparedness, and capacity building. (168-

170) Australian disaster management was evolving to integrate natural and manmade hazards 

including terrorist threats, boundaries between agencies, and levels of operations at local, 

regional and national levels, with a shift towards risk reduction and building local capacity and 

resilience. (168, 171)  A comprehensive PPRR all hazards all agencies approach underpinned 

this holistic view of Emergency Management in Australia. (168, 172)  

Internationally this approach was supported in 2005 by the Hyogo Framework for Action (HFA) 

2005-2015: Building the Resilience of Nations and Communities to Disasters, produced at the 

World Conference on Disaster Reduction in Hyogo, Kobe Japan, which incorporated risk 

reduction processes into PPRR. (167, 385)  In 2015, the Sendai Framework for Disaster Risk 

Reduction (Sendai DRR) 2015-2030 was adopted at the Third UN World Conference on 

Disaster Risk Reduction in Sendai, Japan. (364) In Australia, the National Disaster Risk 

Reduction Framework (NDRRF) developed in 2018, outlining a whole-of-society collective 

approach to actively reduce disaster risk to improve outcomes from disasters caused by 

natural hazards (173).   

In late 2015 Emergency Management Australia funded the establishment of the Australian 

Institute for Disaster Resilience (AIDR) to accelerate the development of a disaster resilient 

Australia focus promoted by the National Strategy for Disaster Resilience, through 

management and dissemination of disaster knowledge. (169, 170) 

The Australian Government Crisis Management Framework (AGCMF) established in 2017 

outlines the arrangements enabling the Australian Government’s all hazards crisis 

management approach and provides authority to Commonwealth Government Disaster 

Response Plan (COMDISPLAN). (174) The AGCMF is the overarching, decision-making 

framework devised to manage all hazard crises, across all phases of crisis-management: 
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prevention, preparedness, response, and recovery. These all-hazard crises may include, but 

are not limited to, natural disasters, technological catastrophes, terrorist events, outbreaks of 

animal disease, and pandemics, affecting Australians, including those overseas. (174) 

In Dec 2020, COMDISPLAN was revised following the Royal Commission into National Natural 

Disaster Arrangements (RCNNDA). Numerous GPs and General Practice organisations 

contributed as expert witnesses, or in submissions to address what was seen as limited 

General Practice response arrangements compared with all the other response arrangements 

made for the 2019-2020 Black Summer bushfires, fires that burnt for months over the south-

eastern Australian coastline from November 2019 to May 2020. The high-intensity bushfires 

burnt over 5.5 million hectares, in a season of high temperatures, following years of prolonged 

drought with exceptionally dry conditions. Bushfires burned from July 2019 until March 2020 

blanketing the coastline with a layer of thick bushfire smoke and reducing air quality to hazard 

levels during the peak. Throughout these catastrophic bushfires, Australia was supported by 

emergency teams from overseas, following agreements between international disaster 

agencies of cooperation and coordination during significant disasters. This included support 

from the USA through FEMA, also previously provided during the 2009 Victorian Black 

Saturday bushfires. (158) Throughout this time, depending on local regional area, local 

healthcare providers, GPs, had limited collaboration agreements with other responders. They 

were variably involved, and variably excluded. (9, 175)   

2.2.1.3 Public Health and Epidemiology Research 

Separately and distinctly, public health was developing its own disaster management 

strategies. Perhaps some of the very first disaster management emerged through public health 

epidemiology in relation to biological disasters. (176) The changing epidemiology of human 

disease from a predominance of infectious diseases before the 19th century, (177) to a 

predominance of chronic diseases during the 20th century, notwithstanding the current ongoing 

infectious outbreak of SARS-CoV-2, meant that early public health clinicians were primarily 

focused on disasters of an infectious disease nature.       

The first recorded epidemic, a term first devised by Hippocrates, 460 BC to 370 BC, occurred 

in Egypt in 3180 BC as the “great pestilence” during the Dynasty of Pharaoh Mempses. (176) 

However, the first recorded public health measure used dates back to the 1348 bubonic 

plague, the “Black Death,” where Republic of Venice health officials quarantined (or excluded) 
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ships that had had infected cases on board. The huge death toll was thought to have been due 

to infection spread by contaminated trading ships. In 1532, London council evidence of use of 

surveillance was seen in recordings of the mortality cases due to the plague. In 1660, a 

mortality surveillance report was published weekly. This data were first interpreted by John 

Gaunt, a haberdasher, the first to quantify disease patterns and causes of death. (176)  Samuel 

Pepys undertook an early epidemic field investigation by recording a personal diary of the 

Great Plague of London that also monitored proportionate mortality due to the Plague, and 

demonstrated waning of the Plague as winter approached. (176)   

In the mid 1800s, John Snow famously mapped the 1854 London cholera outbreak tracing it 

back to a contaminated water pump. The systematic collection, analysis, interpretation, and 

dissemination of data Snow collated, led to the public health intervention of removal of the 

pump handle which halted the outbreak. (178) In 1847, Peter Panum reported the 

epidemiological data of an epidemic of measles on the Faroe Islands and highlighted the need 

for prevention by avoiding the introduction and spread of foreign diseases in such isolated 

populations. (179) Important advances in public health at the time included the realisation that 

the mosquito borne Yellow Fever outbreak in Cuba in the late 1800s required vector control 

rather than cleaning up living conditions as originally supposed. (180)  In 1878 William Farr, 

attributed as the founder of modern surveillance, was influential in the conception of The 

Bulletin of the Public Health, the first precursor of the current Morbidity and Mortality Weekly 

Report (MMWR), created to report surveillance statistics and disseminate the results of this 

public health surveillance. (282) In the late 1880s, mandatory reporting of infectious diseases 

was introduced in parts of Europe. (176)  

Public health capacity was seen in the USA at least, to further transform over WW1 and WW2.  

During this time tropical disease management in the USA included development and research 

into malaria, hookworm, and typhoid control programs. The prevalence of malaria, hookworm, 

and pellagra, in South America, was seen as a threat to troops stationed in southern USA. 

Emergency efforts made to address these during the war time, resulted in an enhanced US 

public health capacity within civilian populations. Typhoid fever was also seen as a public 

health issue to address during the early 1900s and research was undertaken. Successful 

participation of public health measures in war mobilisation continued in the post war periods 

and was strengthened by two disasters, the 1927 Mississippi River flood and the 1930-31 

drought, with the need to address housing, food insecurity, pellagra, malaria, dysentery, and 

typhoid. (180) 
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Alongside this emergence of a national public health capacity in the United States, the CDC 

was established in 1946 emerging from these Malaria Control War Areas Program. (180) The 

MMWR precursor reports then moved to the CDC in 1961 to report on the epidemiology of 

emerging public health problems aimed at immediate notification of health and government 

bodies with dissemination of new knowledge well before articles were able to be produced for 

the medical literature, sometimes even before their cause was discovered. MMWR contributed 

to the discovery of Legionnaires disease in the 1970s, and to AIDS in the 1980s. MMWR also 

started to report on the epidemiology of health effects in disasters and environmental 

emergencies in the United States in the same instantaneous manner. (181, 182)   

Epidemiology, an important element of the science of public health and disasters, advanced 

considerably over the 20th century. Data collection methods improved from disease prevalence 

measures to more complicated analyses involving randomized clinical trials, case-control 

studies, and cohort studies with the first well-developed, longitudinal cohort study, the 

Massachusetts Framingham Heart Study of 28,000 residents followed over time, in 1942. This 

paved the way for a growing number of longitudinal cohort studies seen in disaster research 

and the identification of potential risk factors for ill-health associated with disasters. Many of 

these are discussed in Chapter Four, Study One’s literature review. The development of high-

power statistical testing and analysis by computer enabled collection of multiple variables, and 

the development of tools for mathematical modelling, facilitating decisions on public health 

measures, and vaccination prioritisation, during epidemics and pandemics. (182) Modelling is 

being used extensively in Australia throughout the changing phases of the current SARS-CoV-

2 pandemic.  

In the late 1950s, research studies began to extend to non-infectious disease, acute and 

chronic, as the incidence of the latter, in particular, increased. (87, 182) By the 1970s, there 

was an awareness of disasters as a public health concern with a growing body of 

epidemiological studies in the academic literature. (153)  Population level public health effects 

from disasters could be identified by epidemiological studies. Early patterns of not only 

mortality, but also morbidity, were emerging from these studies. (153)  Following the 1970 

tropical cyclone in Bangladesh, which resulted in 250,000 deaths, health assessment surveys 

were conducted on 2973 families. Results included mortality and morbidity data, as well as 

practical issues for the survivors. (183) This was seen as one of the first studies highlighting 

the importance of timely accurate data collection and analysis in disasters to prompt informed 
rescue and support efforts. (153)   
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In the mid 1970s the World Health Organisation (WHO) and the PanAmerican Health 

Organisation (PAHO) developed specialised emergency units. In 1973, the Centre for 

Research on the Epidemiology of Disasters (CRED) was established as a research unit of the 

University of Louvain in Belgium. In the 1976 Guatemala earthquake, which killed 22,778 

people and injured 76,504, epidemiological studies from this group identified and dispelled a 

number of previously held disaster myths. These myths included spontaneous occurrence of 

epidemics post disaster, and that any kind of assistance is better than none; both myths now 

well dismissed. (152) One of the seminal papers from that disaster by Glass and colleagues, 

(1977) identified the greatest risks for morbidity and mortality, attributing them to extremes of 

age and the characteristics of the house construction, and proffering suggestions on how to 

ameliorate that risk. (184) This study is seen as one of the first applications of analytic 

epidemiology to the investigation of disaster health effects. (153) 

Further epidemiological studies followed in the same vein, revealing previously unknown 

details on morbidity and mortality data from tornados (185) and volcanic eruptions, (186) 

providing opportunities to develop strategies to mitigate the effects. (153) During the late 1980s 

and 1990s, the interest in disaster epidemiology continued with a number of university disaster 

research centers developing and expanding the evidence on complex humanitarian disasters 

with many articles originating from the CDC and Médecins Sans Frontieres. The expanding 

body of epidemiological research in disaster was providing the science for determining 

effective prevention and intervention strategies to reduce disaster morbidity and mortality. 

(153) 

The MMWR was a valuable reporter of the epidemiological health effects occurring following 

the 2001 World Trade Center (WTC) attacks on September 11, 2001, providing trusted, timely, 

accurate, objective epidemiological evidence and public health recommendations. The MMWR 

also covered the 2001 anthrax releases and the 2003 SARS-CoV outbreak, and continues to 

provide detailed epidemiological reports on disasters, including the current SARS-CoV-2 

pandemic. (181) Over the last two decades, substantial epidemiological literature has been 

amassed to inform the disaster literature. (153) 

The current SARS-CoV-2 infectious outbreak, the first coronavirus pandemic, has brought 

public health full circle in terms of infectious disease prioritisation. However, this time in a 

population with a high background prevalence of chronic disease, and in an increasingly 

interconnected world. Pandemics represent one of the major global threats to human life. The 
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definition of a pandemic is difficult, (187) with the classic definition suggesting a pandemic is: 

“an epidemic occurring worldwide, or over a very wide area, crossing international boundaries 

and usually affecting a large number of people.” (188)  

This definition however, doesn’t include key characteristics that might indicate the level of 

threat or severity of the pandemic, such as transmissibility of the virus, or the severity of the 

disease. (187) For example the H1N1 pandemic peaking from May to September 2009 in 

Australia resulted in 5000 hospitalisations and 191 deaths, i.e. a crude mortality rate (CMR) of 

0.9 per 100,000. (189) In comparison, the current SARS-CoV-2 pandemic, at the time of writing 

(July 2022), has had four significant waves in Australia since January 2020 (40)  with a CMR 

of 1.8% (190) and highlighting the need for a proportionate response to pandemics adapted to 

the characteristics of the virus and the population. (189)  The WHO coordinates global public 

health surveillance and advice, (176) but individual nations co-ordinate their own response 

strategies. In Australia, the AHMPPI (191) guided preparedness and early response with the 

rapid development of the Australian Health Sector Emergency Response Plan for Novel 

Coronavirus as the pandemic arrived on Australian shores. (192) Strong public health 

measures were the mainstay of the initial response to the SARS-CoV-2 outbreaks in Australia 

and New Zealand, with rapid uptake of vaccination once adequate access to messenger 

ribonucleic acid (mRNA) vaccines were available. However, a number of waves of variant 

strains of the virus continue to require an ongoing combination of public health and vaccination 

measures.  

2.2.1.4 Mental Health and Sociology 

While the research on management of acute injuries of war casualties was expanding during 

the World Wars, quite separate research on the mental health impacts of war was beginning. 

(193) Freud had attempted to understand the neuroses of trauma and grief, but Alexandra 

Adler conducted one of the earliest descriptions of post-traumatic stress disorder (PTSD). 

(194-195) Adler examined the survivors of the 1942 Cocoanut Grove fire that engulfed a 

packed basement nightclub. (195) Many were servicemen on leave. The only access and 

egress was a single revolving door that became blocked as people tried to both enter to assist, 

and exit to escape. More than 200 dead were found behind this door. Victims were recorded 

arriving at Boston City Hospital every 11 seconds, with 431 received overnight. Adler examined 

survivors for psychiatric dysfunction. (194) Her work alongside Lindeman and Cobb (196) 
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afforded one of the earliest comprehensive descriptors of the mental health consequences of 

disaster. (194)  

Mental health and sociological research were two disaster disciplines that overlapped and 

informed each other. One of the earliest studies of disaster by a sociologists was by Prince 

(197) on the analysis of a munitions explosion in Halifax Harbor in 1917 where the author 

observed initial “shock and disintegration” in nearly every inhabitant of the city. He recorded 

individual, and then group, reactions, analysing social organisation from which he concluded 

that there was a “conservation value to society of a militia organization in every community”, 

and of a disaster social service. Ultimately, the author provided scientific observation of the 

adaptation of the community following a disaster. (197)  

Research into the behavioural and psychological effects of disasters more generally continued 

in mental health and social science fields in the 1950s with Tyhurst, Wolfenstein (198-199) and 

Quarantelli. (200) A seminal paper from Quarantelli rebuffed the thinking of the time that the 

usual reaction in disasters was mass panic, and proposed it as a less common reaction. (200) 

In the 1960s, the focus continued to examine the adaptation of societies and mass responses 

to disasters. (193) A dichotomous adaptive response was becoming clearer with vulnerable 

victims who were helpless compared to resilient survivors who produced exceedingly positive 

responses. (193) Lifton’s Death in Life which researched both the individual and community 

impact of the Hiroshima bombing portrayed both sides of this dichotomy: vulnerability and 

suffering, as well as courage and resilience. (201) 

As seen in the disciplines of emergency medicine and public health, it was in the 1970s and 

80s that mental health disaster research expanded further with increased public and 

organisational interest in the effects of disasters along with advances in epidemiological 

population-based research. Studies focused on particular types of disasters, and particular 

population groups such as children, adolescents and the elderly; and military and emergency 

responders. Studies provided an increased understanding of the nature of particular disaster 

exposure, and the short and long term mental health implications. (193) Studies included 

natural hazards with some studies addressing man-made disasters such as Weiseath et al.’s 

(1989) report on a paint factory explosion that demonstrated a dose-response effect on 

exposure to the stressors. Weisaeth also documented variable response characteristics, from 

optimal to maladaptive, associated with pre-existing characteristics of the individual. (202) 

These studies contributed to an understanding of the human effects of disasters based on the 
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characteristics of the disaster itself, the individual, their experience, their communities, and 

their past characteristics. (202)  

Bridging of social and physical scientists: During the early 1970s, departments and disciplines 

of physical and social scientists in disaster studies were combining to bridge a knowledge gap. 

Series of working papers further researching human and social adjustment following disasters 

were produced including drought, (204) cyclones, (205) and the effects of bombings on 

German and Japanese civilians in WW2. (87) Later the National Academy of 

Sciences/National Research Council Disaster Research Group undertook prospective studies 

on disasters to help guide an understanding of the effects on populations from a possible 

nuclear attack on US populations. They studied other disasters to serve as models including 

explosions in a fireworks factory, and mass evacuations in hurricanes. (87) The use of both 

sociological and mental health approaches was seen on the Buffalo Creek Disaster, 

highlighting the importance of social influence on individual experience and outcomes. (193, 

206, 207) 

At the same time one of the original PhD supervisors of this doctoral thesis entered the field of 

disasters bringing her experience as a GP and a Psychiatrist to substantially change the 

integration of mental health within disaster response systems, not only in Australia, but 

internationally. Emeritus Professor Beverley Raphael engaged with civilian disaster mental 

health during Cyclone Tracey’s devastation of Darwin on Xmas Eve in 1974, (164) and again 

with the Granville train disaster in 1977. (208) Her research and her influence in this space 

were prolific and profound, covering core themes of resilience, building capacity from 

vulnerability, and prevention, in the field of crisis mental health. Professor Raphael’s leadership 

saw disaster mental health integrated into national and state disaster prevention, 

preparedness, response, and recovery in Australia. (4, 8, 209-211) 

In 1980, PTSD was established as a disorder following the evidence of long term mental health 

effects from the Vietnam War and the Holocaust, and later from civilian disasters including the 

1983 Canberra bushfires in Australia. (212) The significance of this diagnosis was the 

specification that the cause, a traumatic event, was external to the individual, rather than a 

reflection of the individual’s weakness or neurosis. (213) 

Mental health research and understanding in disasters continued to expand rapidly during this 

period. In 2002, a review of the mental health disaster literature by Norris and colleagues (214) 
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provided 160 samples covering 102 different disaster incidents. In 2006 they updated their 

review to identify a total of 225 samples over 132 distinct disasters which documented the high 

level of mental health research activity in the 1970s and 1980s covering events such as the 

1972 Buffalo Creek dam collapse in the USA,  the 1979 Three Mile Island nuclear accident, 

the 1983 Ash Wednesday bushfires in Australia, and the 1985 Mexico City earthquake. (215) 

According to this review, from 1988 to 2000 the number of articles expanded to include 

coverage of the 1988 Spitak Armenian earthquake, the 1988 Piper Alpha explosion, the 1988 

Jupiter cruise ship sinking, Hurricane Hugo in 1989, the 1995 Kobe earthquake, the 1995 

Oklahoma City Bombing, the 1999 Maramar earthquake Turkey, the 1999 Chi Chi earthquake 

Taiwan, and most extensively, Hurricane Andrew in 1992.   

In the early 2000s, interest in the psychological consequences of disasters was high following 

the widely publicised events of the 2001 September 11 terrorist attacks, the 2004 southeast 

Asian tsunami, and the 2005 Hurricane Katrina. The research emerging during that time was 

substantial and diverse, covering 34 countries or territories, and sampling children and adults. 

Examined as a whole, Norris suggested it indicated that disasters result in mental health 

effects for the majority of communities that experience them, with greater effect from disasters 

with malevolent intent. Community recovery was seen as the norm, and risk and protective 

factors for individuals were well reviewed. (216) Patterns of mental health impacts on 

individuals were increasingly well documented and defined. However until this time, the 

research focused on the short-term mental effects of disasters, predominantly only up to two 

years post event. (215) 

Throughout the 21st century, increasing attention has been paid to disaster mental health 

interventions such as Psychological First Aid (PFA), Skills for Psychological Recovery (SPR), 

and the now controversial Critical Incident Stress Debriefing (CISD). International Non-

Government Organisations (NGOs) including WHO and Red Cross have contributed to 

disaster mental health field guidelines. (217) Increasing integration of mental health as a 

discipline into the disaster management systems has been achieved, with involvement 

throughout planning, preparedness and scenario exercises, response, and most solidly in 

recovery, in current Australian disasters. Mental Health professionals, previously seen as less 

necessary in the acute disaster response particularly, are now seen as crucial participants in 

disaster health management throughout the whole PPRR phases, along with Emergency 

Medicine. 
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2.2.1.5 Paramedicine 

Paramedics are another health discipline with a key role in pre-hospital emergency and 

disaster response systems. The profession of paramedicine has progressed over the past 80 

years from war-time stretcher-bearers, to ambulance drivers, to ambulance officers, to 

paramedics. (218) Formal education for ambulance training first began in Australia in the 

1960s with ambulance training centres, and in the late 1970s vocational education training 

began. University training beginning in the 1990s not only in Australasia but also in the United 

Kingdom (UK) and the USA. (219)   

Today the base qualification for a paramedic is a diploma, or a bachelor's degree. In Australia, 

from December 2018, only professionals registered with the Paramedicine Board of Australia 

(National Board) can legally call themselves a paramedic. (218)  In 1971 the first recorded 

meeting of ambulance officers established the Institute of Ambulance Officers (Australia). In 

2011 the Australasian College of Paramedicine became the peak professional organisation for 

10,000 paramedics and student paramedics. (251) 

In 2005, O’Meara et al. (252) identified rural paramedics as increasingly taking on the role of 

first line of primary healthcare provision in smaller rural communities, as well as a role in 

community emergency response. This expansion of the scope of care was seen as useful by 

the authors of the article in addressing workforce shortages in remote and rural areas during 

a period of increased demand on EDs, a decrease in home visits by GPs, and an increasing 

professionalisation of paramedics. (252) Interview participants offered differing perspectives 

on the approach. One GP supported the move feeling it allowed after hours support for GPs. 

However, another GP and a nurse expressed concerned on impingement of scope into 

General Practice and routine nursing duties respectively.  

Paramedics and ambulance teams have very clear roles in disasters, with clear communication 

channels with other disaster health professionals. Working collaboratively with other 

responders, paramedics provide pre-hospital care in disasters, and road, water and air 

transport to tertiary health care. Studies on paramedicine in disasters are also nascent but 

increasing. (253-254) 
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2.2.1.6 General Practice 

Evidence and experience to guide General Practice involvement in DHM is of particular 

relevance to this doctoral study. The discipline of General Practice varies considerably across 

the globe. In Australia it has evolved since the World Wars, influenced by increasing chronicity 

of population health needs; advances in medical knowledge; the reorganisation of the medical 

workforce with reduced involvement in hospital medicine and an increase in community 

practice; the evolution of paramedicine and the ambulance service as first responders to 

community emergencies; and the increasing specialisation of medicine. (255) 

In 1788, with the arrival of the First Fleet in Australia, convicted professionals included doctors 

to meet the needs of the new country. A number of these worked as both physicians and 

surgeons. In 1856 and 1862, Sydney and Melbourne Universities respectively were 

established.  A number of specialists teaching in these universities were also working in 

General Practice, and this extended the breadth of the coverage of specialists into General 

Practice as well. (256) 

In the late 1800s and early 1900s, GPs had begun practicing in rural towns previously serviced 

by nurses. Small rural hospitals were established staffed by GPs and nurses as the norm. GPs 

were commonly administering anaesthetics, managing surgeries, delivering babies, 

performing minor surgeries, and often the local coroner. GPs were often leaders, holding 

senior positions in these small local communities, and regularly involved in public health 

activities. (257-258) Many of these were solo GPs. In the late 1800s, infectious epidemics of 

measles, typhoid, diphtheria, and tuberculosis were occurring. The ‘Spanish flu’ arrived in 

Australia in 1918-1919 killing twelve thousand people. (257) House calls were common, and 

before easy availability of cars, were by horse or bicycle. (259) Some GPs travelled distances 

over hostile lands to treat patients, with an occasional mortality when they became lost in the 

countryside. (258)  

In the 1940s, ambulances began to appear in these rural towns. In one town, it began as a 

converted garage van with stretchers, driven by hospital wardsmen. In the 1950s, pathology 

and radiographers visited some of these remote towns weekly. In the early 1960s gravel main 

roads were being tarred making travel easier for local rural doctors. At the same time 

specialists started to arrive in more remote areas. In 1967, the air ambulance was established, 

increasing rapid access to major cities for medical emergencies. (259) 
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In Australia, the Royal Australasian College of Surgeons was formed in 1927 and the Royal 

Australasian College of Physicians in 1938. Following World War 2, specialist training and 

General Practice separated, leaving standards for General Practice vaguely defined. A report 

by Joseph Collings in 1950 resulted in the formation of the College of General Practitioners in 

1952 to establish standards for General Practice. The college had strong linkage with the 

British Medical Association, and the Australian Medical Association (AMA) was established in 

1962. (256) 

Strong emphasis was placed on research in the new General Practice college with research 

funding awards established in 1964, and a drive to continue to improve the standards of 

General Practice through translation of research. In 1973 academic departments of General 

Practice were established in universities to teach general practice medical curriculum. In 1987 

the Fellowship of the now Royal Australian College of General Practice was established. In 

1989 vocational registration was introduced. (256) 

In the UK and the Netherlands, GPs joined the public sentinel systems in 1967. (260) In 1991, 

Australia established its own national General Practice surveillance system. (261) Australian 

Sentinel Practices Research Network (ASPREN) was established by the RACGP with the 

director a GP in the Department of General Practice at the University of Adelaide. (261) In 

1988 the Rural Doctors Association (RDA) was established and the RACGP Faculty of Rural 

Medicine was formed in 1992 (256) with a shortage of rural GPs apparent since the early 

1960s. 

General Practice medicine became increasingly within the General Practice clinic, with 

decreasing visits to hospitals and homes. In the 1950s in England, GPs were making 12-30 

home visits a day and seeing 15-50 patients in their surgeries. It has only been since the 2004 

reform that the requirement for GPs to provide weekend and night-time cover for their patients 

has been abolished. (262-263) 

Integral to the healthcare of local rural communities, GPs were inevitably involved in 

emergency and disaster responses, particularly as part of the hospital service. State and 

regional differences in disaster management systems resulted in differing involvement of local 

GPs over the 1970s into the 21st century.   

In 1978, in Almaty, Kazakhstan, the International Conference on Primary Care supported by 

World Organisation of General Practice (WONCA), United Nations International Children’s 
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Emergency Fund (UNICEF) and WHO, announced the Alma Ata Declaration, emphasising 

primary health care (PHC) as the most effective way to realise universal good health. (264) 

This was followed by a proposal by the London School of Tropical Medicine, that refugee 

humanitarian health programmes should also be based on primary health care principles. In 

2018, the Global Conference on Primary Health Care in Astana, Kazakhstan endorsed a new 

declaration re-emphasizing the critical role of primary health care around the world. This 

current declaration aims to refocus efforts on primary health care to ensure that everyone 

everywhere is able to enjoy the highest possible attainable standard of health. (265) A crucial 

element of that declaration is a primary healthcare approach to disasters and health 

emergencies. (22, 265)  

A primary health care approach is an essential foundation for health 

emergency and risk management, and for building community and country 

resilience within health systems. In emergencies, infrastructure, supplies, 

and the health workforce can be impaired or non-existent, creating 

challenging environments in which to deliver good-quality care. Not only is 

there a primary surge in health demand to respond to the initial event, but a 

secondary peak in demand occurs in the following weeks, months or years, 

placing further strain on an already pressured health system. (22) 

Until the early 2000s, most documentation of GPs involvement in disaster healthcare appears 

to have been perspectives or narratives of experiences during the crisis event, with pockets of 

activity from occasional GPs who have experienced disasters and documented their 

experiences. Somers et al. is prominent in having contributed to the discussion on establishing 

training and resourcing rural GPs in particular as beneficial prehospital responders to rural 

emergencies. (266-269) Limited published research of either qualitative or quantitative data is 

apparent in this field.  

Unlike the fields of emergency medicine, public health, and mental health, discussed above, 

research in DHM, in General Practice, and primary care, is not prominent. In 2013, at the 

beginning of this research program, General Practice appeared poorly visible, poorly 

researched, poorly prepared, poorly integrated, and poorly incorporated in DHM systems in 

Australia. Whatever the reason, a lack of inclusion of GPs in DHM is evident over the last 

decades.  A number of factors may have influenced this: the public private divide of disaster 

management and General Practice creating a lack of connectedness with the policy and 
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planning and responding teams; the lack of published evidence of any contributions and 

therefore of any roles; or the late development of General Practice as a profession, although 

that did not hinder paramedicine. If the evidence recommends a role for GPs in DHM, and 

General Practice is to become an integral stakeholder in DHM systems in Australia, there is 

much to be learned from the pathways of integration of other healthcare professionals. 

The next section discusses the characteristics of General Practice healthcare in non-disaster 

periods, to enable an understanding of how they might contribute during disasters, or not. A 

strong peripheral message from the non-GP participants in this research was that many 

healthcare professionals do not understand what GPs do, nor how they contribute to current 

healthcare systems, resulting in limited understanding of their capability and capacity to 

contribute during a disaster. Many of these participants drew an opinion from personal 

healthcare encounters with their own GP, their only contact with General Practice. The 

question most frequently asked by DMs throughout this research program, and identified as a 

barrier to GPs engagement in DHM, was, “Who are GPs? What do they do?”.  

What do GPs do? [DM AUS] 

What GP's do is really poorly promoted. I probably suggest they already 

have a significant role [in disasters], we just don’t know about it  [DM AUS] 
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2.3 Section Two: General Practice: Ways of Working 

William Osler, also known as the Father of Modern Medicine, suggested:  

It is more important to know what sort of person has a disease, than to know 

what sort of disease a person has.  William Osler 2016 (270)   

Stange describes General Practitioners as generalist physicians who provide “integrated, 

person-centric, high-value health care”. (271)  He provides the example of the patient with 

comorbidities, presenting with complex medical and emotional needs of not only the patient, 

but also of family and friends. It requires interpretation, “Is this normal, or do I need treatment.” 

It requires witnessing, “Are you with me in my journey of pain and recovery?” It requires 

navigating the healthcare systems towards access of more specialist care and bringing that 

back to management of the whole person, with multiple strands of ill-health and well-being 

woven into the broader context of their lives. It is the ongoing connection and relationship 

formed over time, illness, adversities, death, ill-health, well-being, and birth, that most 

characterises General Practice. Few other practitioners share such a depth of personal, private 

knowledge, over many years, sometimes generations, that patients afford many GPs. (271)  It 

is this characteristic of General Practice that is the most invisible, the most vague, and that 

might bring the most value during disasters.  

The breadth of General Practice is difficult to encompass in a single definition and those 

offered are as broad as the scope of General Practice itself. Stange suggests GPs are: 

specialists who applied their technical skills and circumscribed expertise  

within the context of generalist principles … when multiple problems are 

woven into the fabric of life.  (271)  

The abbreviated version of General Practice offered by WONCA’s European chapter, the 

European Society of General Practice/Family Medicine, is nine pages long. (272)  The RACGP 

offers a more succinct definition: 

General practice is part of the Australian health care system and operates 

through primary care facilities (predominantly private medical practices), 

which provide universal, unreferred access to whole person medical care for 

individuals, families, and communities. General practice care means 
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comprehensive, coordinated and continuing medical care drawing on 

biomedical, psychological, social and environmental understandings of 

health. (273) 

Australian GPs are the central coordinators of comprehensive ongoing care for their patients, 

individuals, and families, within communities. Extensive research supports the value of 

General Practice in improving health outcomes. (274)  Every patient who presents is managed 

by a GP in the context of their comorbidities, within the broader biopsychosocial understanding 

of the person seeking medical care, within a knowledge of the characteristics of the local 

community, which highlights a comprehensive holistic person-centred approach not a disease-

focused approach, and emphasises the WHO call for “primary care more now than ever” with 

“primary health care as a set of values and principles for guiding the development of health 

systems”. (275)      

In this research program we are specifically studying General Practice, a part of primary care. 

Inclusion of the breadth of professions encompassed by primary care is too broad in scope for 

this research. However, mention needs to be made of the different terminology. 

Interchangeable use of primary care, primary health care, General Practice, and Family 

Medicine, variably describes all healthcare delivered at a community level including allied 

health including physiotherapy and psychology, paediatricians, and GPs as primary care 

physicians, (276) or General Practice healthcare alone. Such poor definition makes 

determination of the contributions of General Practice specifically difficult to determine, 

particularly during research. In a study by Redwood-Campbell et al. reviewing the literature on 

involvement of primary health care in disasters only 7% of articles (8/119) clearly defined the 

term, 50% (59/119) used it to refer to particular primary care physicians in high income 

countries, 21% used it to refer to a set of attributes that the system provided such as continuity 

of care. (48) 

According to the Australian Institute of Health and Welfare (AIHW): 

Primary health care covers health care that is not related to a hospital visit, 

including health promotion, prevention, early intervention, treatment of acute 

conditions, and management of chronic conditions … General practitioners, 

nurses, nurse practitioners, allied health professionals, midwives, 
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pharmacists, dentists, and Aboriginal health practitioners are all considered 

primary health care professionals.  (277) 

Returning to General Practitioners specifically, they manage undifferentiated presentations, 

dealing with anything and everything that comes through the door. The key unique 

characteristics that GPs contribute to positive health impacts on individuals and populations 

are:   

• person-focused not disease-focused  

• comprehensive holistic care incorporating biopsychosocial health  

• coordination of care referring to other health services as needed with management of 

follow-up  

• continuity of care with the same provider over time  

• disease prevention (primary, secondary, and tertiary) and health promotion.  

These characteristics and value of General Practice are encapsulated as the 5Cs of first-

contact, comprehensive, continuous, coordination of community-based care for individuals, 

families, and the community. (45, 271, 278-280) 

2.3.1 Coordination of Care 

General Practice is cognisant of patients’ complex medical and emotional needs, as well as 

their understanding of those needs, and provides direction in interfacing with the healthcare 

system when needed, focusing on ensuring follow-up after specialist care to coordinate this 

with other healthcare conditions, and to continue to promote ongoing health and wellbeing 

activities. (271) Coordination of care prevents fragmentation of care. A study of over 71,000 

participants demonstrated a 12 – 24% reduction in hospital readmission within the month in 

those who visited their GP within seven days post-discharge. (281)  This coordination of care 

is associated with a higher quality of care, (45, 282-285) increased efficiency of care, (279) 

and reduced patient costs. (284)  

2.3.2 Continuity of care  

GPs provide four types of continuity of care: management, informational, longitudinal, and 

relational continuity. Relational continuity, considered most crucial, defines the ongoing 

therapeutic relationship with a healthcare provider. Management continuity overlaps with 
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coordination of multidisciplinary care to provide coherent comprehensive individual care. 

Informational continuity refers to the availability of existing history and knowledge about the 

patient in management of current conditions. Longitudinal refers to continuing care over time 

and multiple illnesses. (278)   

Continuity of care, delivery of holistic personalized care to patients over time, has been shown 

to decrease the risk of mortality. (279) Maarsingh et al. investigated the association between 

mortality and relational continuity of care in general practice in a seventeen-year prospective 

cohort study conducted from 1992-2009 with 1712 Dutch people between 55- 85 years of age. 

Those in the lowest category of continuity of care showed a 20% increase in mortality 

compared with those with the greatest continuity of care. The conclusion from the study was 

“discontinuity of general practice care [is] associated with a higher mortality.” (279)   

These findings are supported by an earlier longitudinal study showing lower mortality rates in 

the higher continuity group of patients with diabetes, 8.6% compared with 18.5%.  (286)  

Patients with increased comorbidities would be expected to benefit more from continuity of 

care. (279) Continuity of care in general practice contributes to improved patient satisfaction; 

improved preventive care uptake; enhanced adherence to treatment; reduced use of EDs; 

preventable hospital admissions; more accessible and cost-effective healthcare; and supports 

the provision of quality patient healthcare. (278, 287)  

2.3.3 Comprehensive care  

Comprehensive care involves a broad range of health care for a wide range of potential health 

issues. It includes diagnosis, treatment, and follow up of care for people at all stages of life, for 

any presentation including acute, chronic, physical, or mental health conditions, and includes 

preventive care and health promotion. It also includes immunisations, end-of-life care, 

antenatal care, men’s health, women’s health, children’s health, home care, and residential 

aged care. (278, 287) Comprehensive care in general practice is responsible for the positive 

impact of general practice on patient health care at a lower cost. (288) 

Ambulatory Care Sensitive Conditions (ACSCs), referred to as potentially preventable 

hospitalisations in Australia, are health conditions for which hospitalization is potentially 

avoidable with timely, effective outpatient management through prevention of an illness, 

management of an acute illness, or management of chronic disease. (289, 290)  Starfield et 
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al. found lower hospitalization rates for ASCS associated with a comprehensive scope of 

primary care services.  (45, 278) 

2.3.4 Preventative healthcare 

Chronic disease is highly preventable. (291)  

GPs are the health professionals who are well placed to positively influence health 

determinants. (292) Health determinants are influences that “help determine how likely we are 

to stay healthy or become ill or injured.” (292) Health and well-being is influenced by many 

broad interconnected factors, or determinants of health, including genetics, behaviour, 

environmental and physical influences (such as disasters), and medical healthcare and social 

factors. Thirty two percent of Australia’s burden of disease is estimated to be preventable, 

attributed to modifiable risk factors. (278, 293)  

A crucial role of General Practice is to provide prevention and early management of ASCSs to 

reduce avoidable hospital visits with their associated higher health costs. Ideally, integration 

of primary health care occurs through interdisciplinary collaboration with secondary care and 

sharing of health management as appropriate. Right place, right time, right person. (278)   

Access to primary health care services helps reduce the number of 

avoidable hospital visits, improves population health, and reduces inequality. 

It is important for the prevention and treatment of risk factors and conditions 

as well as improving health outcomes. (294) 

Preventive healthcare in primary care has also been shown to be cost-effective. (45, 278, 295-

297) Continuity of care with a primary care doctor is considered a positive determinant of 

health. (279) 

2.3.5 Context of community 

GPs often live and work in their practice communities, particularly in rural regions. They have 

an intimate understanding of the community in which they work, and the characters that are 

part of their patient population and broader community. GPs are experts in the health care 

nuances of their local community. Their reception staff are usually locals, and their waiting 
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rooms are often safe trusted places to seek any type of health care assistance, especially after 

trauma or adversity.  

Well, I’ve been here a long time and my children have gone to school with 

the local children … So, we are quite integrated in the community and so 

what happens to our community affects us personally, as well as 

professionally.  [GP AUS] 

2.3.6 General Practice: Evidence of contribution to strong healthcare systems  

Australia and New Zealand have a strong primary care-based health system. These healthcare 

systems are designed to have GPs at the frontline, providing the gateway to a complex system 

of care that varies according to the presenting condition. More than 43,000 GPs are scattered 

across Australia with ten percent located in outer-regional, remote, or very remote regions. 

The structure Australian primary care is a de-centralised system where the healthcare is 

distributed throughout Australia. General Practitioners deliver first contact services in general 

practices, Aboriginal and Community Controlled Health Services (ACCHS), in prisons, in 

health clinics, in residential facilities, by the roadside, and in people’s homes. This more 

equitable access is seen as a core dimension of a strong primary care system. Almost 85% of 

Australians visit a GP every year. (298) Eighty-three percent of patients reported seeing their 

GP more than any other health professional. (298) Of those who did see a GP 85% attended 

multiple times. Almost half of those who were aged 75 and over, attended GPs 4-11 time a 

year. (299) 

Health Encounters in General Practice: GPs manage a substantial volume of healthcare in 

Australia. GPs see 21.8 million patients annually but manage 158 million consultations per 

year. (299) Every day 23,000 people present to public hospital EDs. Everyday 433,000 people 

present to GPs. For every person that presents to the ED, another 19 present to see a GP, a 

ratio of approximately 95:5. (299) In 2017-2018 primary health care accounted for 34% of 

Australia’s total government health expenditure, while hospital services accounted for nearly 

40%. (299)  

In reviewing the ecology of medical care in the UK, based on White’s original epidemiological 

study in the US, (300) Green et al. examined people’s perceived medical needs and the 

hierarch of healthcare, and showed little relative change forty years on. These studies offer a 

person-centred observation rather than the usual disease-focus. (301) Green et al. estimated 
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that for every 1000 people in the community, in any one-month period, 800 report symptoms, 

of these 113 visit a GP’s office, 13 visit an ED, and eight require hospitalization. (301) This 

“quantity, quality and distribution” (300) of medical care demonstrates that without GPs in the 

health system, other components would be rapidly overwhelmed. (301)  

This is reflected in Australia’s healthcare system. In Australia, 94% of patient problems are 

managed solely within General Practice. Only one in sixteen patients are referred. (302) Of 

these 0.6% of GP health encounters are referred to ED, or to hospital, with the aim of managing 

lower acuity healthcare in the lower cost primary health care service to allow EDs to focus on 

higher acuity care management that may require hospitalisation. (303)  

The Bettering the Evaluation and Care of Health (BEACH) program analysed 100 patient 

encounters each from a nationally representative sample of randomly selected GPs each year, 

prior to being defunded in 2016, and provides a further understanding of GPs scope of work. 

(303) In 2015–16, BEACH analysed 97,398 encounters from 965 GPs. BEACH used 

International Classification of Primary Care Second Edition (ICPC-2) as the international 

standard for data classification in general practice. The BEACH studies provided unique 

scientific evidence of routine General Practice healthcare. (303) 

The BEACH studies, suggested over the last 14 years from 2000-01 to 2014-15, GPs have 

been managing increasingly complex encounters with increasing patient comorbidities; with 

an increasing and ageing population; with those over 65yrs presenting with a 30% increase in 

problems to manage. For every 100 consultations: GPs saw 154 problems (1.5 problems per 

consultations); in 11 consultations GPs managed 3 problems; 34 consultations were for 

chronic conditions; 60 consultations were for new problems; 102 medications were prescribed; 

18 procedures were performed; 10 referrals were made to specialists; 6 referrals were made 

to allied health; 11 patients were sent for imaging; 48 patients had pathology requested; half a 

home visit was performed; half a referral to ED was made; and 96 patients were billed through 

the national Medical Benefits Services. (303) 

Of those aged over 65 years, 96% of patients’ encounters with GPs had at least one diagnosed 

chronic condition; 72% had 3 or more chronic conditions; about 25% had 6 or more chronic 

conditions; 4.2% had 10 or more conditions. The number of conditions ranged up to 21. On 

average those >65yr old presenting to a GP had 4.2 chronic conditions to manage. The health 
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risks associated with multi-morbidity emphasise the need for comprehensive coordination of 

person-focused healthcare, rather than disease-focused. (304)  

The most common problems managed by GPs, described by BEACH by body systems, were 

respiratory conditions (19.5%), followed by musculoskeletal problems (18.1%), skin problems 

(17.4%), circulatory problems (15.1%), and endocrine and metabolic problems (13.5 %). (303) 

Just under seventy two percent of problems seen by GPs involved prescription of medication 

(303) with 829,000 prescriptions provided daily. (299)   

GPs provide the majority of health system funded mental health services in Australia,  (298-

299) managing a substantial range and number of mental health conditions and presentations 

every day. According to the 2007 National Survey of Mental Health and Wellbeing 71% of 

people with mental health concerns consult a general practitioner, compared with 38% 

consulting a psychologist, and 23% consulting a psychiatrist for care.  (299, 305) 

There is strong scientific evidence of the contribution of primary health care physicians to 

improved health outcomes for individual and community health. (45, 279, 306) Counties in the 

USA with a higher level of primary care have a 2 - 3% lower mortality than those with less 

primary care. (274) The World Health Assembly emphasises the way to strengthen a 

healthcare system is to strengthen primary care with a focus on improving healthcare in 

developing countries through a focus on building primary care. (307)  

Ecological studies in the USA show an association between increased primary care physician 

to population ratios, and health outcomes, (274) including decreased mortality and morbidity, 

fewer hospitalisations, and greater health efficiency. (308) There was greater patient 

satisfaction, reduced overall health spending, a decreased rate of drug prescribing, and 

improved population health indicators. (45) This included decreased mortality due to heart 

disease, cancer and stroke, decreased low birth weight, increased life span, and decreased 

infant mortality, (46-47) an indicator of population health and health system effectiveness. 

(292)  

General practice is a multidimensional discipline, comprehensive and generalist in character; 

this is its strength. It is promoted as the foundation of a strong well-functioning health system. 

(45, 275, 278, 307) Populations with higher ratios of primary care physicians are healthier and 

live longer. (309-310) A study by Gulliford in England showed a 6% decrease in mortality for 



Chapter 2 Background Context of Disaster Management and General Practice 

51 

each additional GP per 10,000 population (a 15 – 20 percent increase). (311) General Practice 

is an important consideration for any healthcare system including DHM systems. 

The third section of this chapter provides a review of the literature on the roles of GPs in 

disasters from 2000 until 2013, the time of commencement of this PhD. 
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2.4 Section Three: The Intersection of General Practice and 
Disasters: Challenges to Healthcare Delivery 2000 to 2013 

A literature review was conducted to describe and synthesise the evidence on the healthcare 

roles and activities of GPs during disasters. In view of the duration of the thesis and the 

changes that have occurred in the field over that period, examination of the extant literature 

on the intersection of GPs with disasters was temporally dissected to help establish the 

situation at the beginning and at the conclusion of the research program, situating the doctoral 

thesis in the middle of the journey of General Practice involvement in Disaster Health 

Management. The literature from 2000 to 2013 will be examined in this section. The literature 

emerging from 2014 to 2021 will be discussed in Chapter Eight Discussion. 

A systematic search of the published literature and the grey literature was conducted, 

examining <General Practitioners> as the population and <Disasters> as the exposure. The 

research question investigated was: 

 “What are the roles of General Practitioners in disaster health 

management?”  

The population was defined as General Practitioners. Equivalent terms for General 

Practitioner, such as Family Doctor, and Family Physician were accepted. The exposure was 

disasters due to all hazard types - natural, man-made and biological hazards.  No comparison 

was sought. The outcome measures retrieved across the PPRR phases of disasters were 

disaster health effects seen in General Practice; healthcare provision by GPs; other roles 

enacted by GPs; recommended roles for GPs; and challenges and facilitators to GP 

involvement.  
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Figure 2.1: Prisma flow diagram of literature search. (418) 

 

Medical Subject Headings (MESH) Main Heading Terms “General Practitioner*” OR “Family 

Physician*” AND “Disaster*”  (312) were used as well as “Family Doctor*”. The academic and 

grey literature was searched through PubMed, The Australian National University (ANU) 

Supersearch, Excerpta Medica database (EMBASE), and Google Scholar. Publications 

included scholarly journals, newspapers, magazines, and newsletters. ANU SuperSearch 

searches across the whole ANU Library collection of about 1.3 million records and includes 

journal publications, newspaper articles, books, theses, and electronic resources that link to 

websites and online journals. It is available at: 

https://libguides.anu.edu.au/c.php?g=814723&p=6627745 (313) The search was limited to 

documents related to GPs AND disasters published between 01.01.2000 and 31.12.2013. The 

inclusion and exclusion criteria are listed below. 
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Inclusion criteria 

• Published literature 

• Published between 01.01.2000 and 31.12.2013 

• Retrievable through ANU library 

• Available in English 

• Primary studies, reviews, editorials, opinion articles, reports, news articles, magazine 

articles, or webpages.  

Exclusion criteria 

• Not available in English 

• Not retrievable through ANU library 

• Not related to General Practitioners  

• Not related to disasters 

• Not related to General Practitioners roles in disasters 

• Unpublished documents 

The literature search, outlined in Figure 2.1, retrieved 109 published articles and documents 

combined: 66 publications from the Pub Med search, 31 from ANU SuperSearch, seven from 

Google Scholar, and five from EMBASE as shown in Figure 2.1.  Eight duplicates were 

removed. One hundred and one publications were screened by title. Seventy-three 

publications were screened by abstract. Fifty-two publications were assessed by full text. Forty 

published articles were included in the final review.  Publications excluded were predominantly 

not related to GPs AND disasters. Only two documents were not available in English (Spanish 

and Japanese). ENDNOTE for MAC 20.1 (314) and EXCEL for MAC 20.1 (315) were used as 

tools to support analysis of the final 40 articles. 
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2.4.1 Results 

 

Figure 2.2: Countries of origin of publications.  

The majority of the articles sourced (87.5%) originated in the USA, the Netherlands, or 

Australia. See Figure 2.2. Of note, less than half the documents had a GP identified as an 

author, included in the publication.  

 

Figure 2.3: Type of documents retrieved by literature search strategy. 

The search strategy predominantly retrieved primary research studies (62.5%), as well as four 

reviews (10%) and 11 editorials (27.5%). See Figure 2.3. Regarding the longitudinal cohort 

studies, 10 of the 11 studies examined the effects of a single technological disaster in the 

Netherlands, the 2000 Enschede Fireworks explosion. The other longitudinal study examined 

a plane crash in the Netherlands in 1992.  
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Figure 2.4: Number of articles discussing particular hazard types. 

Of the 40 articles retrieved to support this review only 15% (n=6), considered an all hazards 

approach. See Figure 2.4. Just over a quarter of articles retrieved (n=11) involved one well-

researched technological event, the 2000 Enschede Fireworks Factory explosion. As shown 

in Figure 2.5, most articles focused on the Preparedness phase of PPRR with only 3 

considering all phases. 

 

Figure 2.5: Distribution of literature retrieved across the phases of disaster. 

The final 40 articles included in the review are summarised in Appendix 2.1. Articles are 

categorised according to type of study, type of hazard, GPs roles during disaster (actual or 

12

10

6

3

2

1

6

technological

infectious outbreak

bioterrorism

fire

hurricane

drought

all hazards

Frequency of Hazard Type Addressed by Articles

0

20

14
16

3

PREVENTION PREPAREDNESS RESPONSE RECOVERY ALL PHASE PPRR

nu
m

be
r o

f a
rt

ic
le

s

Literature Retrieved According to Disaster 
Phase



Chapter 2 Background Context of Disaster Management and General Practice 

57 

proposed), and phase of disaster addressed. The following section discusses the articles firstly 

by potential disaster roles for GPs across PPRR, and secondly by hazard type.  

2.4.1.1 GPs Roles in Disasters Across Prevention, Preparedness, Response and Recovery 

Most articles discussed preparedness activities for GPs, documenting a lack of preparedness 

(60, 316-317) and a lack of inclusion in pandemic planning. (60-61) This was reflected in 

studies reviewing the international evidence from Israel, Canada, and UK, showing a lack of 

General Practice inclusion in disaster pandemic preparedness. (60, 318) The importance of 

disaster planning at a practice level was mentioned by several articles which proposed 

practical preparedness and planning activities, alternative models of clinical practice, (61, 319-

322) inclusion in disaster and pandemic management systems, and provision of education and 

training. (60, 323-325)     

Disaster training was noted by one study as necessary for GP involvement. (324) Pitt et al.  

showed disaster exercises for medical students and GP trainees provided a measurable 

educational effect promoting greater confidence and certainty in developing pandemic plans 

amongst students. (326) However, Huntington et al. suggested this did not translate to 

evidence of improved patient-oriented outcomes in actual disasters. (317) Therefore the 

evidence of any benefit of inclusion of disaster response training in Family Medicine medical 

curriculum was weak, based on consensus-based rather than evidence-based competencies. 

The authors suggested standardisation of disaster training was needed. (317) 

GPs’ role in patients’ disaster preparedness was mentioned by one study. A survey of 1024 

families in the USA, whose primary care physician had discussed disaster preparedness with 

them, were more likely to have a first aid kit, a family emergency response plan, and to be 

familiar with the local evacuation plans. (327) 

Response activities were reported from a roughly equal number of perspectives articles and 

cross-sectional studies. (321, 328) Suggestions included experiential advice with practical 

activities for managing business continuity in power outages and road closures, as well as 

advice on healthcare for patients presenting to the General Practice, with mental health needs 

particularly mentioned. (321, 329) Frontline roles in evacuation and triage centres were 

mentioned noting GPs’ competence in management of undifferentiated and chronic conditions. 

(329-330)  
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Recovery was dominated by the longitudinal cohort studies from the Netherlands (11 of 16 

studies). These focused on changes in physical and mental health presentations to GPs in the 

years post disasters. (331-337, 348-350) Financial issues were mentioned particularly in 

sustaining the business of General Practice in the aftermath of severe disasters with severe 

infrastructure damage and relocation of large numbers of people, such as during Hurricane 

Katrina. (276) Only three articles covered an all phases approach, with most articles focused 

on preparedness, and none on prevention.( 55, 321, 350)    

2.4.1.2 Articles by Hazard Type 

Most articles drew on personal disaster experience, and lessons learned, and so focused on 

a single disaster incident due to a single hazard. The following section discusses GPs potential 

roles in particular disaster types.   

2.4.1.2.1 Bushfires and Wildfires 

Three articles addressed bushfires. In discussing the 1983 Ash Wednesday bushfires and the 

2009 Victorian bushfires, McFarlane and Raphael highlight the “horrendous threats to life, loss, 

grief, and dislocation” both fires caused, and for the “crucial … central role of the GP in the 

provision of post-disaster services”. (338)   

A key suggestion was that community recovery services needed linkage to local General 

Practice clinics to facilitate healthcare access. The authors proffered advice on the healthcare 

activities GPs might consider for these disaster-affected patients including comprehensive 

healthcare across mental and physical health, considering pre-existing morbidity. They 

particularly highlighted the risk of PTSD (6.4% prevalence at 12 months), complicated grief, 

and depression, as consequences of the bushfire disaster. Lessons from 1983 Ash 

Wednesday fires included the need for long term follow-up with people postponing seeking 

healthcare for years post disaster, despite functional impairment, and an awareness to link 

these presentations back to the disaster incident. The authors recommended use of mental 

health screening tools by GPs in the aftermath, and highlighted the increased mental health 

risk for emergency responders. (338)  

In January 2003 bushfires in northeast Victoria, East Gippsland, southern NSW, and Canberra, 

burned 1.8 million hectares and 541 homes after lightning struck, resulting in 57 fires, with 

some burning out of control for 2 months. Five people died. The experience of one Australian 



Chapter 2 Background Context of Disaster Management and General Practice 

59 

GP during this bushfire details his experience in the emergency response. He emphasised the 

need to include GPs in future planning. Key roles for GPs mentioned were coordination of 

ongoing medical care, and as gatekeepers to other services as per usual General Practice 

business. GP healthcare presentations included volunteer fire fighters presenting with 

dehydration, gastroenteritis, exhaustion, smoke inhalation, and minor trauma. Initially, 

presentations to the practice all but ceased, then resumed with predominantly 

cardiorespiratory conditions, and later mental health conditions including PTSD. Business 

concerns experienced included threat of fire to both branches of the author Robinson’s General 

Practice, requiring significant time spent protecting it, and managing concomitant loss of power 

and telephone for lengthy periods, compounded by lack of general services for six weeks due 

to road closures. (55)  

Systems of regular GP inclusion and coordination were mentioned, however Robinson noted 

General Practice Divisions (GPDs) (the meso-level primary health care organisation of the 

time) needed to be written into planning at all levels with improved promotion of the state-level 

disaster plan.  Suggested roles for meso-level primary care organisations (at that time 

Divisions of General Practice, later Medicare Locals, and then Primary Health Networks) were 

coordination of ongoing medical services, communications between GPs and emergency 

services, and integration of GPs into post disaster recovery. (55)  

A third article on bushfires, following the 2007 southern California wildfires, investigated the 
unmet health needs in evacuation centres in the first ten days including acute and chronic 

health conditions and access to prescription medication. Almost a third reported healthcare 

needs in the first ten days of evacuation with over a quarter not having their healthcare needs 

met.  Over a quarter of households had one family member who left prescription medication 

behind during the evacuation and required prescription medication, with only just over a half 

accessing medication. People were more likely to present to a private doctor (72.9%) 

compared to an ED (12.5%). The study identified physicians as the primary source of 

healthcare for those displaced after a disaster, and suggested inclusion in post-disaster 

surveillance activities. (330) 

2.4.1.2.2 Drought and Heatwave 

Intensifying the risk of bushfires, heatwaves and drought occur frequently in Australia. (339) 

None of the articles retrieved commented on heatwaves, however a commentary article 
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reported on drought suggesting GPs are well-placed to initiate early mental and physical health 

interventions related to drought stress in rural communities.  (340)   

2.4.1.2.3 Cyclones 

Resident of Tulsa, Oklahoma, tornado country: 

When the sky turns green look for a tornado cellar….  (G.Burns, personal 

communication, January 20, 2022)  

Four articles discussed cyclones. The first two discussed business continuity.  In 2011 the 

deadliest tornado in 60 years ripped through Joplin, Missouri, destroying a third of the town 

including the hospital, with several General Practices losing their medical records. A GP 

reported on the experience of managing the business disruption. Croy et al. reported their 

‘lessons learned’ included making sure your own family was safe first, being prepared to 

practice out of a temporary location, and expecting a drop in patient billings. They attributed 

being back in business within 3 days to use of electronic health records and off-site back up. 

(320)  

In 2005 Hurricane Katrina resulted in the evacuation of over 1.5 million people including nearly 

6000 physicians, over 8% (486) of whom were family physicians. Healthcare infrastructure and 

services suffered extensive and prolonged disruption. Madamala reported on the relocation of 

physicians working in disaster affected areas of Louisiana and Mississippi following the 

hurricane, and the impact the disaster had on their practices. In the most severely affected 

area of Louisiana, where 4486 physicians had previously practiced, only 3 of 9 hospitals were 

operational 5 months later, providing a bed capacity of 20% compared with before the storm. 

(276)  

Seven months post-disaster, three quarters of physicians surveyed had returned to their 

original homes, and one eighth had permanently relocated out of state. In terms of practice 

damage 45% reported business losses greater than $50,000. The priorities identified by 

respondents that would support them in resuming practice included financial assistance and 

information to assist with staffing. This study identified the considerable personal and 

business-related financial losses sustained by those physicians affected by the disaster. The 

authors highlighted the effect of physician displacement on health system sustainability and 
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recommended financial support for physicians should be implemented in the aftermath, 

prioritising those family physicians “serving the underinsured”. (276) 

An article on cyclones discussed GPs’ roles outside the usual practice, suggesting risks exist 

in employing untrained local professionals who are not an existing part of the trained system, 

and recommending involvement through specialist groups with specialist training. (324) In 

contrast, another article described a spontaneous innovative system of triage managed by 

primary physicians as 1.5 million evacuees fled Hurricane Katrina. A group of primary care 

physicians took responsibility for the provision of healthcare to 3700 evacuees who self-

relocated to Texas for two weeks. Almost half the evacuees (45% n=1664) required medical 

care from the physicians, predominantly for chronic disease including medications, and for 

acute skin conditions, predominantly of the feet. This compared with 145 evacuees who 

presented directly to ED with minor conditions. Local General Practices comfortably 

accommodated the surge assisting in keeping lower acuity patients from overwhelming ED. 

These authors suggested inclusion of primary care physicians in medical disaster plans was 

beneficial. (329)  They noted:  

We found almost no literature on the role of family physicians in caring for 

disaster victims.     Edwards et al. (2007) (329) 

2.4.1.2.4 Terrorism 

The six articles retrieved on terrorism and general practitioners all referenced bioterrorism with 

the majority mentioning, or discussing, anthrax.  

2.4.1.2.4.1 Bioterrorism 

On 18th September 2001, just a week after the WTC attacks, the United States also 

experienced an act of anthrax bioterrorism, with 4-5 letters containing Bacillus anthracis 

resulting in 18 infections with anthrax (11 inhalations, 7 cutaneous) and 5 fatalities. More than 

33,000 people required post-exposure prophylaxis. The first victim arrived confused and febrile 

at the JFK Medical Center in Florida on 2nd October 2001. (341) 

The six retrieved articles were reflective of the increased awareness and planning for terrorist 

events following the September 2001 WTC and anthrax attacks. In the few years post USA 

anthrax attacks preparedness was high (38.3%) for US family physicians. (342)  One month 

after the WTC terrorist attacks, Chen et al. conducted a survey of 614 US family physicians, 
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on their preparedness for a terrorist attack. Not surprisingly 95% saw a bioterror attack as a 

real threat, with 27% believing that the US healthcare system could respond effectively, and 

17% believing their own local medical community could respond effectively. One quarter of 

family physicians felt prepared. Two key factors were significantly associated with self-reported 

preparedness for a bioterrorist attack amongst family physicians: previous bioterrorism training 

(OR 3.9 [95%CI 2.4-6.3]) and knowing how to obtain information in an attack (OR 6.4 [95% CI 

3.9-10.6]). (325)  

Evaluation of the response capacity for a health emergency by primary care medical staff in 

Guangdong Province, China was considered poor at 67%. Those determined significantly 

more capable were senior physicians with greater years of professional experience and 

occupying more senior positions. Community GPs ranked second to public health physicians 

in scores of response capacity, above medical specialists and nurses. The differences 

between groups were statistically significant. (343) 

The last clinical anthrax case in Australia was in 1998 in Brisbane. However, following the 

2001 anthrax cases in the USA, the state of NSW, Australia, had 990 ‘white powder incidents’ 

with 535 tested in laboratories in one month. In two studies from Israel and Australia, roughly 

two thirds of patients surveyed in each study nominated they would seek healthcare from their 

GP if concerned about an anthrax attack, with only 11 % Australians, (328) and 30% of Israelis 

(344) nominating EDs/hospitals as the preferred source of information. Importantly in both 

Israel and Australia there was a high level of confidence in GPs’ ability to diagnose and 

manage anthrax and provide credible information. Both sets of authors felt GPs were likely to 

be the first point of care if a bioterrorism event was suspected, and would have a central role 

in a response to an anthrax threat. (328, 344) 

Surveillance was identified as an important potential role for GPs in bioterrorism and public 

health emergencies. In 1984 a salmonella bioterrorism outbreak in Oregon, USA was reported 

by primary care physicians seeing large numbers of patients with diarrhea, who had eaten at 

two local restaurants. (343, 345-346) 

2.4.1.2.5 Technology 

Articles were retrieved on two technological events. Both events occurred in the Netherlands. 

All these studies were longitudinal cohort studies discussing changes in General Practice 

healthcare presentations and usage in the years post-disaster.  
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2.4.1.2.5.1 Plane Crash 

Slottje et al. compared the healthcare and medication needs of 1468 police officers employed 

in the Amstelland police force at 8.5 years post the 1992 Bijlmer cargo plane crash which 

obliterated two apartment buildings in a residential area of Amsterdam.  The crash resulted in 

43 fatalities and destroyed 266 apartments. A retrospective cohort comparison was conducted 

between those exposed to the crash, and those who weren’t exposed. Data on healthcare and 

drug utilisation by ‘involved’ police showed statistically significant increased symptoms, and 

frequency of healthcare consultations including to General Practice, however not 

hospitalization. Self-initiated non-prescribed medication of sleeping and tranquilliser 

medications was reported significantly more often in the ‘involved’ group.  Forty-one percent 

of ‘involved’ police officers with physical or psychological symptoms attributed these to the air 

disaster. Notably only 0.4% of the ‘involved’ police reported personal injuries during the 

disaster, and only 2.4% reported a high level of post-traumatic stress symptoms in relation to 

this disaster. This study contributed to knowledge of the healthcare effects in disasters likely 

to present to GPs highlighting a potential role for GPs in long term management of post disaster 

symptomatology, and subclinical health effects in the aftermath. (348) 

2.4.1.2.5.2 Factory Explosion 

Eleven of the retrieved studies were sourced from one or both of two available data sets from 

the Enschede Fireworks explosion. In May 2000 fireworks began exploding mid-afternoon in 

the Enschede Fireworks Factory in the Netherlands, with one of storage bunkers catching fire 

and exploding just over an hour later.  The factory was situated in a multicultural residential 

area in a town of 152,000. Over 40 hectares and five hundred houses were damaged, or 

destroyed. Twenty-four residents and fire-fighters died, 1000 people were injured, and over 

10,000 residents were evacuated. (347)  The ability to rapidly commence research in the 

aftermath was attributed to lessons learned from the Bijlmer plane crash, the subject of the 

only other technological disaster retrieved in the review.  

In the Netherlands, family physicians register the encounter of all citizens who present onto a 

central electronic register. (347) The GP-surveillance Study reviewed GPs’ electronic health 

records (EHRs) and provided diagnoses and symptoms that were classified by ICPC-2. Forty-

four of sixty (73%) GPs participated, with 89% of all disaster victims appearing to be registered 

with those participating GPs. (333, 349) This provided an opportunity for prospective 
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longitudinal comparative surveillance to research and compare the health of the affected 

population from 16 months before and for 5 years after these disasters.  

The Enschede Fireworks Disaster Study was also established and surveyed affected residents 

2-3 weeks and 18 months post disaster. The first questionnaire was completed by 1567 

disaster-affected residents with an estimated response rate of 30%. At 18 months, 1116 

survivors completed the second questionnaire with an estimated response rate of 71.2% from 

the first survey. Of this group 879 (79%) were also registered in the GP-monitor study, leaving 

237 victims not registered. (333) 

The unique characteristics of the set of studies from the Enschede fireworks disaster were 

firstly the access to a large proportion of an affected population with available a priori and a 

posteriori comparative data, through health records. Secondly, the primary data source was 

EHRs from Family Physicians rather than hospital records or population studies. (347) Thirdly, 

a Family Physician was integrally involved in the research, (350-354) with resultant 

publications linked to a PhD thesis.  

This clustering of articles on a particular disaster aligns naturally with the patterns of disaster 

research and publications, which tend to focus on the most recent, most devastating, hazards 

from regions where resources are available to commit to research. For example, following the 

destruction of the World Trade Center in New York by terrorists, a focus on terrorism was seen 

in disaster management activities, with an increase in publications related to that attack seen 

in the academic literature up to two decades post disaster. (355-356, 380-1)  

Studies from these same data sets, demonstrated that pre-existing physical and psychological 

problems were significantly associated with post-disaster problems presenting to the GP. (103, 

331-332) Presentations noted included psychological issues, medically unexplained physical 

symptoms (MUPS), and gastrointestinal morbidity 2.5 years after the disaster, as well as 

musculoskeletal conditions. (331) An increased risk for post-disaster psychological issues was 

observed in those who had to relocate. (103) One of these studies examining 994 survivors, 

demonstrated that having encountered more stressful experiences during the disaster, forced 

relocation, and being injured during the disaster, were all significantly associated with post-

disaster psychological problems up to 18 months later. (332)  

Further research focused on factors associated with GPs’ detection of persistent psychological 

problems in patients. In 879 adults reviewed a ‘correspondence rate’ of 73% for the correlation 
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between GP-reported, and patient self-reported, persistent psychological distress in the 1.5 

years post disaster. For patient self-reported persistent depression, anxiety, and sleep 

problems, GPs identified less than twenty percent of these conditions during patient 

presentations. The authors noted that over 95% of participants with persistent mental health 

issues visited their GP. (333) Fassaert et al. examined the same GP EHR data for changes in 

benzodiazepine usage post-disaster. Results showed a short-term increased risk of incident 

benzodiazepine use post-disaster amongst survivors, without evidence of daily or prolonged 

use, nor of inappropriate, off-guideline prescribing by GPs. (334) 

Van den Berg et al. highlighted the number of symptoms that did not result in a medical 

diagnosis such as headache, back pain, and shortness of breath in the 18 months post 

disaster. (336) Van den Berg et al. extended the observation period for MUPS from the year 

prior to four years post-disaster in a subsequent study to identify risk factors for MUPS. In the 

first two years post-disaster a significantly higher number of MUPS presented to GPs (mean 

1.56 and 1.60 for years 1 and 2 respectively). (335) An effect on MUPs presentations to GPs 

was seen following local news events on the cause of the disaster in the four years post 

disaster. Ten Veen et al. also identified an increase in presentations of chronic disease and 

psychological issues to GPs following local news. However, no difference was observed 

between disaster survivors and controls. (357) 

Another longitudinal study on the two data sets by Donker et al. examined the infrequent 

attenders of GPs in the aftermath of a disaster. This sample included 933 participants and 

infrequent attenders were those who attended a maximum of three times for men, and four 

times for women, in the first two post-disaster years. This group was identified as younger, 

less depressed, better subjective health, and with a lower prevalence of psychological 

symptoms including insomnia and depression, pre and post disaster. They were less often 

personally bereaved in the disaster but were more often relocated. (337)  

The studies noted the limited knowledge available on health problems presenting to GPs and 

recommended increasing awareness of the long-term mental and physical health conditions 

likely to present to GPs post disaster. (331)      

So far, little has been published on the consequences of a disaster to 

GPs.         Soeteman (2007) (350) 
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2.4.1.2.5.3 General Practitioners as Researchers and Publishers 

One of the authors of the Enschede technological disaster studies was clearly identifiable as 

a GP.  Soeteman’s article focused on the differential effect mentioned above by Donker et al. 

with Turkish victims showing higher GP health service utilisation than the Dutch prior to the 

disaster, and for 4 years after the disaster, noting no significant difference to pre-disaster 

utilisation. The retrieved study was published in the Journal of Public Health. (352)  However, 

Soeteman’s other published articles were not retrieved by this literature search. The other 

articles were published in General Practice speciality journals, (351, 353-354) and one was his 

PhD thesis (350) highlighting the importance in this field, of scanning General Practice journals 

and thesis repositories.   

In his PhD thesis, Health Problems of Enschede residents in the aftermath of the Fireworks 

Disaster, Soeteman (2009) highlights the lack of evidence on GP involvement in disasters, and 

their integral involvement during and after the Enschede Firework Explosions. Soeteman’s 

report on the lack of preparedness of the GPs immersed in the disaster, “a striking experience 

to them”, and of having “to convince authorities of the crucial role they could play in post-

disaster healthcare” (350) Soeteman highlights the shared experience of the GP and their 

patients, and a self-initiated system of support for the GPs themselves, with the need to 

manage the “I’m all right-syndrome” amongst GPs. (350) 

Soeteman mentions the few extant published reports on the consequences of disasters for 

GPs, including mainly personal reports and perspectives. Those noted were limited to reports 

from Canada during a week-long ice storm, (358) flooding in the MidWest USA,  (359) and 

from Amsterdam on the 1992 Bijlmer plane crash disaster in Amsterdam. 

Soeteman interviewed seven GPs whom he knew had been affected by the disaster through 

either damage to their home, feeling the explosion, offering medical assistance at the incident, 

or through effects on their staff. (350) Soeteman reports their stories. He also conducted a 

longitudinal cohort study of 9254 victims and 7240 controls for 6 years, from 1 year prior to the 

disaster and 5 years post disaster. (350)    

2.4.1.2.6 Pandemics 

A quarter of the articles retrieved were on infectious disease outbreaks, the majority on 

pandemics. These were written prior to the SARS-CoV-2 pandemic, in the years following the 

2003 severe acute respiratory syndrome associated coronavirus (SARS-CoV) outbreak, which 
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was not experienced directly in Australia or New Zealand, and the 2009 H1N1 pandemic which 

spread globally. The ongoing SARS CoV2 pandemic has now exposed the world’s 7.9 billion 

population to disaster.  

In a perspectives article, Anderson highlighted the pandemic risk, described the course of a 

pandemic, and provided an outline for General Practice planning. (319)  Phillips et al. 

mentioned limited pandemic preparedness and inclusion in Government plans. Following a 

literature review, and interviews and workshops with GPs, nurses, and policy leaders, authors 

proposed three models of General Practice health care. These were used to identify and 

assess a pandemic across four domains: patient healthcare needs; physical environment; 

organisational milieu of general practice; and contribution to public health control. (61) The 

three models which were developed:   

• A default model: i.e. business-as-usual with no change 

• A streamed services model: i.e. general practices self-select influenza only, or no 

influenza, with the latter also potentially specialising, for example, in mild trauma or 

antenatal 

• A staff-determined mixed model: i.e. GPs within a practice self-select and move 

between different services such as community assessment clinics, or public health 

activities  

The researchers believed that the streamed services model was the most effective model to 

meet individual patient and population health needs in a severe pandemic, however it required 

the most infrastructure and change support, a review of medicolegal implications, and ongoing 

collaboration between GPs and governments prior to the event. They recommended GPs as 

central to a pandemic response with preparedness required by GPs, and inclusion at local, 

state and commonwealth government levels. (61)  

Patel et al. developed a framework to facilitate General Practice pandemic planning using four 

domains of practice: clinical services, public health responsibilities, the physical and 

organisational practice environment, and the broader health system context in which general 

practice resides (including legislation, integration, and finances). The authors assessed 89 

publicly available jurisdictional pandemic plans against the framework, across five countries, 

Australia, England, USA, New Zealand and Canada, with the authors suggesting that the plans 

were variable and inadequate. (60) Patel et al. suggested that engaging general practice 
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effectively in planning is challenging where governance structures for primary health care are 

weak, and requires a systematic framework for General Practice planning and clarification of 

the ways health services will collaborate, with a need for dynamic partnerships between all 

parties. (60) 

Lauer et al. conducted a doctoral thesis appraising roles of primary care physicians in past 

pandemics including the 1918 pandemic, and assessing current pandemic planning in the 

USA.  The research involved literature reviews, interviews, and audit of planning documents 

for inclusion of primary care physicians concluded. (316)  The key findings were that primary 

care physicians were willing to assist in response, however, they had insufficient time to 

engage fully in planning activities, and their level of involvement would be affected by the 

available government support and resources. The authors suggested that communities should 

develop plans for coordinating local physicians that allowed alternative care sites to be 

functionally staffed, however they felt that full coordination of physicians was not possible 

under the US healthcare system. (316) 

Kunin et al. conducted an integrative systematic review of the literature highlighting the paucity 

of research available and the mixed evidence.  This was followed by content analysis of health 

documents from Victoria Australia, Israel, and England, searching for inclusion of GPs. 

Planning showed Israel separated GPs from suspected infectious cases in the containment 

phase by referring cases to hospitals for testing and management. In Australia and England, 

GPs were involved in management of suspected cases throughout the pandemic. (318) 

Authors identified challenges GPs faced in participating in epidemics or pandemics, as 

information access, use and access to personal protective equipment (PPE), undertaking 

public health activities, support from authorities, and personal effects with little difference 

between countries reviewed. (360) 

2.4.1.2.6.1 Severe Acute Respiratory Syndrome (SARS) 

In early to mid 2003 Canada had direct exposure to the novel coronavirus SARS-CoV, 

responsible for the SARS outbreak. In retrospect, the first case occurred in China, identified 

with an atypical pneumonia in January 2003. (361) Despite a relatively low transmission rate, 

and low number of fatalities compared with some other infectious diseases, SARS-CoV had a 

strong negative impact on many populations due to the high case fatality rate, the existence of 

super spreaders, the speed of its global spread, and the uncertainty that constantly surrounded 

it. It spread to 5 countries within the first day, and 30 within the first 6 months. The first super 
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spreader event occurred  from a patient transferred across 3 hospitals, infecting approximately 

200 people, particularly hospital healthcare workers. (361) The second super spreader event 

occurred on 21st February 2003 when a symptomatic Chinese physician infected all 12 others 

at a meeting in a hotel in Hong Kong. These people carried the infection on return to Canada, 

Singapore, USA, Ireland, and Vietnam. WHO estimated the majority of the world’s 8000 cases 

originated from this spreader event. 

Canada’s experience highlighted the importance of detecting and separating every infected 

person to contain the spread of disease. Canada’s index case arrived from this Hong Kong 

meeting, on 23 February 2003, and died at home ten days later from pneumonia. Her son 

became ill and was admitted to hospital where dozens of patients and health care workers 

(HCWs) were exposed and infected before he was diagnosed with SARS. The day before he 

died on March 13, WHO issued the first global alert. (361) 

SARS highlighted to the world the human vulnerability to infectious diseases and prompted 

increased preparedness in many countries. Our research, Studies Two and Three, confirmed 

this for New Zealand, where observation of SARS occurring overseas prompted significant 

disaster planning and preparedness. Hogg et al. explored Family Medicine preparedness less 

than a year after SARS in a survey of Family physicians from Ottawa in their article, Are family 

physicians ready and willing to help?. (362) Physicians were asked about their capacity and 

willingness to respond to public health emergencies. While three quarters were willing to be 

contacted to assist in a public health emergency, less than one fifth felt prepared for a serious 

respiratory epidemic such as SARS. Measures selected by these Family Physicians as 

supportive of their response ability were: email or fax notices of public health efforts (95%), a 

hot-line for physicians (94%), clinical recommendations (92%), and accurate information on 

protective measures (89%).  (362) 

2.4.2 Discussion 

In a field with little existing knowledge or evidence, the literature review provided valuable 

descriptions of GPs’ experience of disasters at an individual practitioner or practice business 

level, and identified a limited inclusion of the discipline of General Practice in the broader 

planning and response systems. Longitudinal cohort studies from the Netherlands provided 

evidence of changes in General Practice healthcare presentations and usage in the years 

post-disaster, identifying those with greater healthcare need. Half the studies retrieved focused 
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on disaster planning and preparedness activities for GPs, again noting GPs’ limited inclusion 

in pandemic planning.  

The literature review highlighted the patchy evidence on GPs roles in disasters. Many gaps in 

knowledge existed, particularly in clarifying roles of GPs across PPRR, and across all hazards. 

Evidence was clustered around several recent events. A quarter of studies focused on a single 

technological disaster in the Netherlands. Another cluster of articles addressed bioterrorism, 

following the 2001 anthrax attacks, with half addressing anthrax specifically. The majority of 

articles focused on individual hazard types, or on one to two phases of disaster. Only three 

studies addressed GPs roles across more than two phases of PPRR. Few articles retrieved 

provided the more comprehensive discussion of GPs roles across PPRR and all hazards.  

Reflecting the findings from this literature review, and highlighting GPs’ lack of visibility and 

limited involvement in DHM, several studies retrieved also articulated the lack of published 

evidence on GP involvement in disasters. (66) Several mentioned the lack of guidance 

available for GPs during their disaster experience. (329) Although the evidence retrieved 

provided limited clarification of GPs roles in disasters across PPRR, it did provide useful 

suggestions on potential roles. Planning and preparedness, particularly for pandemics, was 

also well addressed.    

Proposed roles for GPs included continuity of care through surveillance and early intervention 

over the years post disaster, with an ability to link these effects back to the disaster. The cluster 

of longitudinal studies on the Enschede Fireworks explosion provided rare insight into the 

changes in presentations to GPs over time post-disaster. Surveillance during bioterrorism or 

public health emergencies was identified in the second cluster of research studies which 

followed the WTC and anthrax terrorist attacks. One study demonstrated a role for GPs in 

triaging and managed large numbers of lower-acuity casualties, where they successfully 

buffered other elements of the health system, specifically EDs. (329)  

Many studies reflected an opinion that GPs had a role to play in DHM. No studies questioned 

this stance. Lack of consistent inclusion of GPs was identified in pandemic planning in several 

countries.  Authors identified key priorities, including a need to integrate GPs into the existing 

systems through planning and preparedness activities. (60-61, 316, 318, 360) No studies 

discussed inclusion in planning for other hazards. 
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Establishing evidence of GP authorship of articles has been difficult. Approximately one third 

of the retrieved research included an identifiable contribution from a GP. The majority of  

retrieved publications appear to have been written by emergency physicians, public health 

physicians, and medical researchers. While it is valuable to have other disciplines recording 

the activities in General Practice during disasters, particularly while there is a lack of GP 

contribution, inclusion of GP academics in the research activities has the potential to improve 

the usefulness of the research and dissemination of the findings. (363)  

2.4.2.1 Strengths and Limitations 

The term primary care is poorly defined, and poorly used in the literature (48) including when 

referring to primary care doctors who may be paediatricians in some countries. Deliberate use 

of the terms, General Practice, Family Physician, and Family Doctor, did not retrieve articles 

which discussed primary care or primary healthcare. Failure to include primary care may have 

missed relevant articles. However, this thesis focuses specifically on General Practice, as one 

part of primary care, and to include primary care more broadly would have required detailed 

review of each of the many diverse individual professional groups entailed in that group, which 

was beyond the scope of this research program.  

There was potential selection bias in the screening of publications during title search as a 

number of articles and authors were recognised by me from experience in this field, and from 

the limited literature in the field. This may have resulted in their inclusion when they may 

otherwise have been excluded by a different researcher due to no clear reference to GPs or 

Disasters in the title.  

Limiting the search to English was likely to have excluded a broader scope of evidence from 

non-English speaking countries. The search retrieved articles from seven countries. Notably 

no studies were retrieved from New Zealand, despite my awareness of substantial activity by 

New Zealand GPs’ in disasters. This may have reflected the limited published literature from 

New Zealand.  

As tends to occur in disaster research, publications were influenced by antecedent disasters 

and associated hazards; infectious outbreaks from SARS in 2003; bioterrorism from the 2001 

anthrax attacks; and technological events from the 2000 Enschede Fireworks explosion. 

Hazards most prevalent in Australia, such as bushfires, (55, 330, 338) drought, (340) 

heatwaves, floods, and major storms were poorly represented. However, from a theoretical 
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perspective, and considering the broader disaster literature, significant consistency in disaster 

management, healthcare effects, and health care needs, exists across all hazards.  

Many publications were not research studies, rather perspectives from authors who had 

experienced a single event offering recommendations for future events, from a personal 

perspective. This limited the quality of evidence included for analysis.  Nonetheless, these 

articles still provide useful insight, to inform future research, in a poorly understood, and poorly 

documented field. 

2.4.3 Conclusion 

The review demonstrated limited, patchy evidence published between 2000 and 2013 on GPs 

roles in disasters and confirmed a significant evidence gap. Despite a few studies offering 

valuable information and evidence relevant to GPs involvement in disasters, for clinicians and 

planners, the literature retrieved was heavily concentrated on a few single disaster incidents, 

with a number of articles reporting an individual’s experience of a single incident. Evidence 

gaps identified included further understanding of:  

• the broad health consequences of disasters relevant to generalist GPs  

• the roles GPs are currently undertaking in disasters across all hazard PPRR 

• why GPs aren’t currently included in DHM and whether they should be  

• barriers and facilitators to GP inclusion  

• extra skills training and knowledge useful for GP involvement in DHM 

This research program aims to address these identified gaps in evidence. 

The chapter, Chapter Three, Research Design: Methods and Methodology, provides the 

theoretical, ontological, epistemological, and methodological frameworks underpinning the 

research program and an outline of the research design.      
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CHAPTER 3 

3 RESEARCH DESIGN: METHODS AND METHODOLOGY 

3.1 Introduction 

Chapter 2 described the background and historical context of disaster management, the scope 

and characteristics of General Practice healthcare, and the literature on GPs in disasters at 

the beginning of this research program.  

This chapter, Chapter 3, discusses the theoretical, ontological, epistemological, and 

methodological frameworks underpinning the research program. The theoretical frameworks 

provided the conceptual foundations. The ontological and epistemological positions informed 

the methodology and methods employed. An outline of the research design is provided, 

including the four studies, the development of a framework, and the dissemination of results. 

The full details of the methods and results of the four studies are included in the relevant 

chapters, Chapters Four, Five, Six and Seven. The final theory and framework proposals are 

provided in Chapter 8 Discussion.      

3.2 Theoretical Frameworks 

The management of health consequences of disasters is an evolving multidisciplinary field with 

responsibilities and functions distributed amongst multiple disciplines. This makes it 

challenging to research. Therefore, to support the theory development and enable new 

paradigms to form, three theoretical frameworks were chosen which influenced the study from 

aims through to outcomes. 

The three frameworks are: 

1. The All Hazards, All Agencies, Comprehensive Prevention Preparedness Response 

Recovery Disaster Management framework (170) 

2. The Prepared Community (167) 

3. The Sendai Framework for Disaster Risk Reduction 2015-2030 (364) 
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Reconciling these concepts provides an international convention for disaster management 

involving a comprehensive All Hazards, All Agencies, PPRR approach in a Prepared 

Community with a focus on DRR. Figure 3.1 below provides a representational overview of 

these concepts around the adaptation of equilibrium experienced by a disaster affected 

community. 

 

Figure 3.1: Representational outline of community adaptation through the phases of a disaster, identifying how 

this interacts with key theories of disaster management employed in this thesis. 

Reproduced and adapted from Figure 1, Burns PL, Aitken PJ, Raphael B. Primary care in disasters: opportunity 

to address a hidden burden of care. 2019 Med J Aust 2019; 210(7): 297-300. doi: 10.5694/mja2.50067  

https://www.mja.com.au/journal/2019/210/7/primary-care-disasters-opportunity-address-hidden-burden-health-

care (7) with permission from the Medical Journal of Australia. Initially adapted with permission from Burns, P. L., 

Aitken, P. J. & Raphael, B. 2015. Where are general practitioners when disaster strikes? Med J Aust, 202, 356-8. 

(6)  

3.2.1 Framework One: All Hazards All Agencies Comprehensive Prevention 
Preparedness Response Recovery Disaster Management Framework 

The All Hazards, All Agencies, Comprehensive PPRR Disaster Management framework, is an 

internationally recognised framework for disaster management used by the multiple disciplines 

involved in responding to disasters and supporting disaster-affected communities to create a 

coordinated unified response. (158, 168, 170, 172) The framework guides interdisciplinary 

disaster practice and policy development nationally, in Australia and New Zealand. (365) No 

agency is integrated into disaster management systems in these countries without alignment 

of roles and responsibilities within this framework which highlights several fundamental 

concepts in disaster management:  



Chapter 3 Research Methodology: Methods and Methodology 

76 

 
• all agencies: the involvement of a diversity of agencies or professionals working closely 

together with collective aims 

• all hazards: a system of response consistent across all hazards (such as bushfires or 

cyclones) in the first instance, with minor variation to accommodate different hazard 

types, and  

• Prevention Preparedness Response Recovery: the need for different activities at 

different stages relative to the disaster incident, prevention and preparedness before 

the disaster strikes, response during the acute incident, and recovery in the period 

afterwards  (170)  

Without considering this framework, developed over forty years ago, and often considered as 

the foundation of disaster management internationally (158, 168, 170, 172), any results from 

the research regarding roles for GPs would be disconnected and unrelatable to other agencies. 

In a highly multi-disciplinary response this would be unfeasible. The research aims, objectives 

and questions, the data collection and analysis, and the reporting of the results, were all 

conducted with relevance to this framework. This did not mean that research outcomes would 

establish a role for GPs within this framework, merely that any role would need to consider and 

align with this existing framework.  

 
Figure 3.2: Representational overview of agencies involved in disaster health management working together in a 

unified collaboration to provide a whole of healthcare disaster response but with GPs missing. 

Reproduced and adapted with permission from Gudellaphoto – stock.adobe.com (366)   
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3.2.1.1 All Agencies 

The framework reference to an all agencies response, reflects the multidisciplinary nature of 

disaster management, and emphasises collaboration across all responding agencies. 

Activation and coordination of a large multi-agency team occurs when a disaster is declared. 

Depending on the incident, the hazard, and the situation, the emergency responders may 

include services such as fire, police, state emergency services, maritime services, power and 

water utilities, engineers, and mapping experts, private groups, community groups, the military, 

and all levels of government. From a health perspective the responders may include 

ambulance, St John, public health, mental health, hospitals, morgues, pathology and radiology 

services, linen and supply services, and hospital waste management services. As shown in 

Figure 3.2, in Australia at the time of commencing this PhD, in 2013, private local community 

health professionals, general practitioners, pharmacists, psychologists, and physiotherapists 

were not routinely considered except rarely as a later, unplanned inclusion. (6, 44)   

An all agencies approach is maintained by various versions of the Incident Command System 

(ICS) of disaster response. In Australia, the Australasian Inter-service Incident Management 

System (AIIMS) has been the foundation for command and control for fire and emergency 

services for the last 40 years (367), providing coordination across multiple agencies with a 

united aim, and creating flexibility across different hazards, for an all hazards response. (368) 

In relation to AIIMS, medical disaster management at the scene of an incident has been 

systematically conducted through the Major Incident Medical Management and Support 

(MIMMS) approach reinforcing the all agencies approach, and detailing unified aims and 

objectives, roles and responsibilities, lines of command and control, layout of tasks and shelter 

at the scene, and triage, treatment and transport processes. (80)   

The key principles of these structured approaches ensures every member of the response 

team has the same aims and objectives, and direction, for the operation or response. (367) All 

disciplines joining this existing all agencies response, require an understanding of these 

principles, particularly the rules of engagement, the shared objectives in response, shared 

terminology, the chain of command and communication, and the roles of the other responders, 

as a basic requisite. These considerations would also be seen as a basic requisite for any GP 

involvement in disaster management and need to be accommodated in any proposed 

framework for GP involvement in disaster health management.    
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3.2.1.2 Comprehensive Prevention, Preparedness, Response and Recovery 

The Comprehensive temporal phases of the framework, Prevention, Preparedness, Response 

and Recovery, is the categorization of the disaster into periods of time or phases relative to 

the acute incident. It alludes to the need for each agency to have a clearly defined role through 

each of these phases, that links to the other agencies and produces a continuum of disaster 

management strategy, with phases often overlapping. (170) 

 
• In Prevention, roles may be more limited and more siloed within individual agencies, 

such as back-burning high-fuel, dry areas of bush by the fire services; establishment 

of flood levees in high flood areas, or revision of land zoning with relocation of 

residences to less-flood prone or fire-prone areas by local councils; or ensuring high-

vaccination coverage amongst communities by public health and/or General Practice. 

In the other phases however, all agency collaboration is more visible.  

• In Preparedness, roles might focus on “getting ready to respond to the disaster” through 

planning and practicing plans with other agencies in scenario exercises to ensure the 

roles and activities prescribed contribute to the mutual aims; are feasible, efficient, and 

effective; and that lines of communication and command are achieved. (170, 368)  

• Response, as already mentioned, includes activation during the acute incident, with 

roles focusing on safety and evacuation of people from the path of the disaster, as well 

as urgent management of life-threatening injuries. This phase receives the most 

planning, resources, media, and scrutiny.  

• In Recovery, often the most extended phase, roles require collaboration on 

consideration of environmental, economic, social, health and well-being effects 

holistically, to manage individual and community recovery, while preparing and 

sustaining them against potential future disasters. (369)  

Clear definition of roles, particularly at boundaries with other agencies, is necessary for unified 

collaboration across all these phases, for involvement of any new agency with avoidance of 

gaps and duplications.  

Again, as for every other agency, these disaster management principles would need to apply 

to General Practice involvement. Thus, the Comprehensive PPRR temporal framework of 

disaster management is useful in categorising healthcare roles and activities for any primary 
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healthcare delivery by GPs, to align aims and objectives and activities with other disaster 

agencies.   

3.2.1.3 All Hazards 

 
Figure 3.3: All Hazards representation, highlighting the framing of an overarching disaster plan for all hazards 

generically, with variations necessary for specific hazards provided through complementary subplans. 

A strong focus on managing the hazards, or sources of risk, has driven the all hazards 

component of the framework. According to the AIDR a hazard is:  

A potential or existing condition that may cause harm to people or damage 

to property or the environment. An intrinsic capacity associated with an agent 

or process capable of causing harm  (370)  

All hazards planning emphasises the similarity of management principles, activities, and 

outputs across disaster types, across ‘all hazards’ with some minor variation for specific hazard 

types. As represented in Figure 3.3, this is managed through the development of subplans for 

specific hazards, for example, an overarching disaster plan with subplans for flood, for 

bushfire, for terrorism, etc. This allows for adaptability in response for ‘unexpected’ hazards 

and reduces duplicity of plans for the many communities expected to be at risk of multiple 

types of disasters.  

 

 



Chapter 3 Research Methodology: Methods and Methodology 

80 

A hazardous event can be defined as: 

the manifestation of a hazard in a particular place during a particular period 

of time. Severe hazardous events can lead to a disaster as a result of the 

combination of hazard occurrence and other risk factors (370) 

Not all hazards result in a disaster. For example, in 2005 Hurricane Katrina, was a hazardous 

event that did result in a disaster. Extensive destruction occurred with flooding over 80% of the 

city, evacuation of two hundred thousand residents, over 1200 direct deaths, and requiring 

extensive ongoing outside assistance at local, state, and federal levels. This made it the then 

deadliest disaster in US history since 1928. (371) However, in February 2019 Tropical Cyclone 

Oma raised alarm in SE Queensland as it tracked towards Brisbane, but then swung to the 

north avoiding the coast. Waves were felt from Sydney to Bundaberg on the Australian coast 

with maximum wave height exceeding 10 metres, with waves travelling around 70 kilometres 

per hour. Tropical Cyclone Oma was described as “a near miss for Brisbane” (372). This was 

a hazard that did not realise a disaster. 

As the PPRR framework has been refined and revised over the decades, the focus has 

increasingly shifted from hazard management to consideration of the risk and vulnerability of 

the communities disrupted. This has occurred through the emergence of other key concepts 

in disaster management, which invite greater inclusion of the community. These two analogous 

concepts, the Prepared Community, (167) and Disaster Risk Reduction, (173, 364) which are 

described next, have broadened the focus of disaster management from a concentration on 

the scope and strategies of the emergency services, to include a focus on strategies for 

involvement of stakeholders and services from the affected community. These concepts are 

of particular relevance to any General Practice, or local health service involvement in disaster 

management due to the location of General Practice as a community health service, and to 

the strong role General Practice plays in preventative healthcare.  

3.2.2 Framework Two: The Prepared Community Concept and Disaster Risk Reduction 

The concept of the Prepared Community emphasises preparedness and resilience building in 

the local community. When disaster hits a community, outside emergency responders may 

take 24-72 hours to arrive, depending on location and accessibility. In most communities it is 

the local community that provides the ‘zero’ response. Zero responders are the ‘unofficial’ 

citizen, or whoever is onsite, able to respond well before the external disaster medical 
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assistance teams (DMATs) arrive. During the 2005 London bombings, the largest terrorist 

attack in the UK at that time, resulting in the deaths of 56 people and injury of over 770, three 

explosions occurred in the underground tube system. Emergency responders were unable to 

reach those in the bombed trains immediately with some of the injured not transferred to 

hospital for 3 hours after the blast, relying on response from other survivors and bystanders 

until outside responders could reach them. (373) General practitioners are also often working 

onsite when disaster strikes, and have been part of this spontaneous initial response. (55, 269)  

It is not only in the zero response that the local community can contribute to improving their 

own survival. The Prepared Community concept aims for an engaged informed community 

and local government, both active in disaster management arrangements across PPRR, 

incorporating local perspective, local capacity and capability, local leadership and activity, and 

local agencies. It concerns management of community susceptibility to risks, through building 

community capacity and agency, and strengthening resilience to hazards. (167, 374)  General 

Practice is a local community business and healthcare agency, that will continue to provide 

services for many years, with an overview of any community health vulnerabilities, and with 

doctors often in community leadership roles. However, General Practice is rarely included in 

community preparedness planning. 

The concept of community safety in emergency management has been described as “a range 

of measures to manage risks to the community and the environment”. (166) When considering 

community, risk, vulnerability, and resilience are key discussants. The United Nations Office 

of Disaster Risk Reduction (UNDRR), previously known as the United Nations International 

Strategy for Disaster Reduction (UNISDR), describes risk as “the probability of an outcome 

having a negative effect on people, systems or assets,” as a function of the interaction of three 

components: the hazard, the exposed, and the vulnerability of the exposed. (375) From the 

broader healthcare perspective, the exposure, the vulnerability, and the resilience are all 

potential areas of focus for prevention and DRR strategies at all levels (primary, secondary, 

and tertiary) (375) with General Practice well placed to identify all these elements within their 

local population.  

3.2.2.1 Disaster Ecology 

In considering DDR strategies it is important to understand Disaster ecology. Health ecology 

“evaluates humans and wellness in regards to their total environment”. (376) Disaster ecology 
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could be described as a subcategory of health ecology, where the environmental health risk 

for a group of people is the disaster they are experiencing. According to Shultz et al.(377):  

disaster ecology examines the interrelationships and interdependence of the 

social, psychological, anthropological, cultural, geographic, economic, and 

human context surrounding disasters and extreme events (369, 377) 

Disaster consequences arise from interaction between human factors and extreme event 

factors. Affected human populations exposed to hazards experience loss and changes to well-

being and life, at individual, family, community, and social levels, with ever-adapting, complex 

interactions between factors of risk and protection. (377) Disasters vary, but they are frequently 

complex events with many unknown unknowns, and can result in a cascade of severe 

unpredictable, confusing, compounding impacts. For example, the cumulative effects of an 

earthquake, followed by a tsunami, seen during the 2011 Great East Japan Earthquake 

Tsunami (GEJET), were responsible for the death and injury of many, followed by disruption 

to the Fukishima nuclear power plant responsible for ongoing long term health effects. (378) 

Within any disaster-affected population certain groups will be identified as more vulnerable, 

higher risk groups. In the GEJET, the elderly were identified as higher risk and made up 65% 

of those affected. However children, usually considered a vulnerable group, were minimally 

affected due to prompt evacuation from schools, contrasting starkly with the preceding 3 

Japanese tsunamis where children were disproportionately adversely affected. (379)  

How a disaster impacts humans, depends upon the resilience and vulnerabilities of the 

affected population. The Australian Institute of Disaster Resilience defines: 

Vulnerability as: 
The conditions determined by physical, social, economic and environmental 

factors or processes which increase the susceptibility of an individual, a 

community, assets or systems to the impacts of hazards. (370) 

Resilience as: 
The ability of a system, community or society exposed to hazards to resist, 

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

a hazard in a timely and efficient manner, including through the preservation 

and restoration of its essential basic structures and functions through risk 

management. (370) 
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From a disaster ecological perspective, concepts of vulnerability and resilience are vital for 

DRR considerations for any General Practice healthcare involvement as GPs are usually 

responsible for ongoing healthcare management of many considered more vulnerable, due to 

poorer health status. This includes the high numbers with chronic disease seen now in 

populations globally. (382) The precepts from disaster ecology are incorporated in the third 

theoretical framework considered in this thesis, the Sendai Framework for Disaster Risk 

Reduction 2015-2030.  

3.2.3 Framework Three: The Sendai Framework for Disaster Risk Reduction 2015-2030 

On Boxing Day, 2004, an earthquake just north of Aceh Province, Sumatra, Indonesia, 

magnitude 9.2 on the Richter scale, triggered a tsunami, resulting in the deaths of over 230,000 

people across more than eight countries. (383-384) Aceh was the worst hit, accounting for 

more than half the fatalities. Half a million people, more than 10% of the population, were 

displaced from their homes. Seventy five percent of healthcare workers were killed or 

displaced. The international relief response was the largest seen at that time. (383) Three 

weeks later, in January 2005, in Hyogo, Japan, the Hyogo Framework for Action (HFA) 2005-

2015: Building the Resilience of Nations and Communities to Disasters (385) was endorsed to 

strengthen international commitment to Disaster Risk Reduction.  

Ten years later, following a decade where disasters affected 1.7 billion people, were 

responsible for 0.7 million deaths, and resulted in $1.4 trillion worth of damages (386-387) the 

Sendai Framework for Disaster Risk Reduction 2015-2030  was adopted by the United Nations 

Member States at the Third World Conference on Disaster Risk Reduction held in Sendai 

Japan. Sendai continued the focus on DRR, however with a stronger emphasis on 

implementation.  Sendai DRR’s aim was defined as:  

to prevent and reduce disaster risk through the implementation of integrated 

and inclusive economic, structural, legal, social, health, cultural, educational, 

environmental, technological, political, and institutional measures that 

prevent and reduce hazard exposure and vulnerability to disaster, increase 

preparedness for response and recovery and thus strengthen resilience 

(364)  
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During the creation of the Sendai Framework emphasis on the development of practical 

guidelines for stakeholders was sought to facilitate their involvement, ownership and ultimately 

implementation and accountability. (364)  

The Sendai DRR Framework aligns with another important blueprint for action that offers 

guidance for disaster healthcare from a disaster ecological perspective, Health in 2015, from 

Millenium Development Goals (MDG) to Sustainable Development Goals (SDG) released by 

WHO. (388) The SDGs set targets aiming to embed risk management in health systems with 

an increased focus on prevention, to reduce exposure and vulnerability, and increase 

resilience and adaptive capacity to disasters. Specifically SDG Target 3.d calls for 

strengthening national capacity for risk reduction to national and global health, aligned with the 

comprehensive All Hazards PPRR approach to disaster management. (388)  

In 2011, the Council of Australian Governments’ National Strategy for Disaster Resilience 

(NSDR) established Australia’s first national resilience-based approach to disaster 

management. In Australian DRR it is the 2018 National Disaster Risk Reduction Framework 

developed in collaboration with national, state, territory and local governments, and some 

private sector stakeholders, although not GPs, that provides Australia’s coordinated approach 

to DRR. It is seen as a key strategy of the Prevention, and mitigation, phase of disaster 

supporting the Sendai Framework strategy of strengthening resilience through building the 

capacity and capability of communities to survive disasters. (173) 

Reflecting the Sendai DRR Framework, the vision for DRR in Australia by 2030, articulated in 

Australia’s National Disaster Risk Reduction Framework, (173) is to limit the impacts of 

disasters by having all of society understand the risk, take actions to reduce any factors that 

might increase the risk, be accountable for DRR within their scope, and undertake DRR-

informed decisions. This includes public healthcare and private healthcare businesses. The 

ultimate aim is to strengthen resilience and achieve sustainable development. (173) In 2019 

WHO continued the focus on disaster risk reduction developing the Health Emergency and 

Disaster Risk Management (HEDRM) Framework to provide a common approach for all 

stakeholders in disaster health focusing on improving health and well-being outcomes for 

communites reflecting the local context. (405)  
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The three frameworks, the All Hazards, All Agencies, Comprehensive PPRR Disaster 

Management framework (170), the Prepared Community (167, 374), and the Sendai 

Framework for Disaster Risk Reduction 2015-2030 (364), provide the theoretical background 

for this research and the structure to situate any GP intersection with disaster health 

management systems. Their concepts are supported and enhanced by a disaster ecological 

perspective (376) and WHO’s Health in 2015, from MDGs to SDGs (388). The underlying 

ontological, epistemological, and methodological foundations that guided this research are 

discussed next.  

3.3 Ontology, Epistemology and Methodology 

3.3.1 Ontology and Epistemology 

The philosophical underpinnings of research involve the ontological question of ‘what is real?’ 

and the epistemological question of ‘how do we know what is real? Such underlying beliefs 

and standpoint affect the whole approach to the research study including the methodology and 

method. (389) Ontology is the study of being, and the nature of reality and what exists. (389-

390) Epistemology is the theory of knowledge and ways of knowing. It guides methodological 

choices in research. Epistemology provides guiding principles for methodologies and research 

processes, while also keeping researchers aware of limitations in knowledge creation. 

Methodology affects, and is affected by, study design, and how research aims, and objectives 

are addressed. Methodology can affect choice of method, and development of theory during 

the research. Epistemology’s effect on method is particularly seen in the participant-researcher 

interaction. (391) An epistemological and “metacognitive awareness ensures researchers 

remain in control of the processes they are engaging in and are getting the results they think 

they asked for”. (392) Carter et al. suggest “good qualitative research … should be able to 

explain itself by presenting and arguing for an internally consistent set of elements: research 

epistemology (justification of knowledge), methodology (justification of method), and method 

(research action)”. (391) 

The underlying ontological premise adopted for this research was based in idealism. Idealism 

maintains that there are potentially multiple realities, and that reality is created by subjective 

interpretation and construction of reality by humans or participants. (389-390) This contrasts 

with the ontological position of realism which believes in a single objective reality or truth 

independent of subjective human perception. A realist perspective looks to create knowledge 
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from the outside using the scientific method. New knowledge is created using objective 

approaches of measurement. Idealists however look to learn about the meaning given to the 

event or phenomenon by the participants. (389-390) This study aimed to understand 

experiences and perspectives of participants on how GPs should be interacting with disaster 

health management systems. 

The underlying epistemological stance adopted for this research was based on constructivism. 

Epistemology is concerned with the nature of knowledge and ways of knowing and learning 

about social reality. Two main perspectives for knowing are positivism and interpretivism. 

Positivism assumes reality exists independently of humans. Positivism maintains that an 

objective reality exists outside the researcher and requires rigorous measured scientific 

experimentation to reveal the true reality. (389-390) Interpretivism suggests the truth is 

constructed through ‘culturally derived and historically situated interpretations of the social life-

world’, (393) and that natural reality is derived from human interaction making meaning and 

interpreting the world around it. (390) Interpretivists do not believe researchers are 

independent from the research. These different perspectives require different types of 

research methods. 

Interpretivism is closely linked to constructivism. Constructivism maintains meaning and truth 

are relative to a subjective interpretation of the world; meaning is constructed, sometimes in 

different ways by different subjects. Thus, contradictory but equally valid stances on 

phenomena can exist. (389-390, 394) This research aimed to construct meaning and theory 

from the triangulation of subjective interpretation of data, the perspectives of two different 

participant groups, from two different nations, on the roles of GPs in disasters.   

The intent of this research was to gain an exhaustive understanding of GPs’ experience when 

disasters struck, from the perspective of the GPs themselves, and from disaster management 

experts who had observed GPs during these periods. Participants’ perceptions and 

experiences were sought, in order to make sense of what was occurring, the ‘reality’ of the 

situation, during disasters for this group of healthcare professionals. Acknowledging that from 

an idealist stance this creation of a ‘reality’ is based on the interview participants’ own 

perception and understanding. If participants were not aware of situations or challenges, then 

they were unable to reveal them, and so they don’t exist in the data. Different perspectives or 

realities provided richer data for developing theories. I delved into the questions with the 

participants from whom I sought the knowledge, working closely with them, sometimes over 
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several hours, or several sessions, to discuss and understand the data that was emerging. I 

wanted to gain a deep understanding of what they had observed, how they interpreted their 

observations, and elicit rich qualitative stories from their experiences. (395)  

These ontological and epistemological perspectives and conceptual frameworks were 

integrated into methodological choices made during this research program, regarding the tools 

chosen, the decisions on what was coded and how, and the questions asked of the data. (392)  

3.3.2 Methodology 

In this section two methodological frameworks influenced the study design, and supported data 

collection, analysis, and realisation of outcomes: 

1. Chamaz’s constructivist grounded theory (396) guided investigation through studies 

two and three, involving semi-structured interviews with participants. 

2. Knowledge to Action (KTA) framework proposed by Graham et al. (397) maintained 

the focus on knowledge translation from the first days of the research to the present.    

3.3.2.1 Grounded Theory in this Research 

A constructivist approach to grounded theory informed the research methodology through the 

qualitative interview studies two and three, informed by data from studies one and four, and 

facilitating development of theory and frameworks, see Chapters 5, 6 and 9 respectively. (396) 

The underlying ontological and epistemological assumptions directed the development of the 

methodology and the methods chosen, the tools used, towards a qualitative study design 

based on constructivist grounded theory with the use of in-depth, semi-structured interviews. 

From the position of an interpretivist approach, qualitative data collection methods with semi-

structured interviews allowed a deep exploration of participants views, to provide us with a rich 

data set, to explore and investigate this nascent field. An inductive approach to reasoning was 

employed throughout the study (390) approaching the research from the position that the 

theory should result from the data, rather than commencing with examination of an existing 

theory. As the research progressed and the evidence emerged, the findings were analysed, 

connected, and triangulated to arrive at a final theory to address the questions, objectives, and 

aim of the research. 
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I deliberately wished to commence this research without prejudice as to the solutions to the 

research questions, or as to potential outcomes. The extremely limited extant evidence on 

healthcare, or other roles of GPs during disasters, compounded by limited knowledge of the 

literature on the health consequences of disasters, and the polar perspectives from within and 

between GPs and DMs groups, in pre-PhD discussions all facilitated this position.  

In fact, many GPs and DMs appeared not to have considered engagement between GPs and 

disaster health management with several senior professionals in both fields suggesting that 

GPs needed to ‘stay out of the way’, including for their own benefit. (Anonymous, personal 

communication, September 2, 2013) At the commencement of this research program, from my 

own perspective as an Australian GP, I had received no education on disaster management 

from medical or GP training, or ongoing GP educational activities, nor was disaster planning 

undertaken by more than a minority of General Practices. Those most likely to have considered 

disaster planning were GPs who had been through a disaster themselves, particularly rural 

GPs, who expressed the view that GPs needed to be ready and involved, somehow. This was 

supported by several DMs colleagues with positive experiences of GP involvement in disaster 

response to recount. (Anonymous, personal communication, September 2, 2013) 

The lack of existing scientific evidence in this field supported development of theory induced 

through scoping semi-structured interviews with GP and DM participants, grounded in the 

emerging qualitative data. Theory was further informed as the interviews progressed, by the 

emerging evidence from the systematic literature review of the healthcare needs in disasters 

relevant to GP healthcare, to produce a broad framework for consideration of GPs roles in 

disasters, across the PPRR temporal framework, and consistent with the concept of DRR. As 

there were no pre-existing theories available on GPs roles in disasters when this research was 

first conceptualised, despite an apparent diversity of opinions on the topic when raised, a 

constructivist ground theory research approach aligned better with our aims and objectives 

than a methodology deducing testable hypotheses from existing theories. (396) Finally data 

from the focus group, conducted after the first three studies, provided further review and input 

on emerging themes. 

Therefore, the two field work studies in this research, Studies 2 and 3, were based on 

Chamaz’s constructivist grounded theory methodology. Semi-structured interviews with 

participants were conducted to explore their perceptions, observations, and sense of what 

worked, and what were challenges, in an attempt to gain a deep understanding of GPs and 
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DMs experiences in disaster situations. (396) The aim was to develop a comprehensive 

understanding of how GPs and DMs conceived GPs involvement in disaster healthcare. The 

initial very basic questions were based on the following: Is there a role for GPs in disaster 

management?  If not, why not? If so, why, and what is that role? 

The main question: What are the roles of General Practitioners in disaster health 

management? and sub-questions 2-7 (see Ch 1 p10) all lent themselves to broad scoping 

investigation and inquiry of healthcare professionals working with primary care in disasters. 

Grounded theory with its emphasis on inductive, iterative inquiry, (398) provided a systematic 

method for undertaking qualitative research studies involving inquiries with GPs and DMs on 

their involvement in disaster healthcare and provided an opportunity to work with the 

participants during the interviews to develop and test theories and concepts for a framework 

of inclusion. (396)  

The research progressed in an iterative process concerning interview questioning, participant 

sampling, data collection and analysis, and back to further purposive sampling of participants, 

deeper exploration of questions during interviews as questions arose from the data, and as 

theories developed. Two of the researchers engaged in this extensive process with twice 

weekly meetings throughout the interviewing period (PB, BR). Guided by a grounded theory 

approach to analysis, categories were intertwined and worked together to create a 

comprehensive theoretical framework. (396)  

From this process a proposed theory of inclusion of General Practitioners in disaster systems 

emerged with supporting diagrams and framework.  Chamaz’s constructivist inductive 

reasoning approach facilitated development of fresh theories rather than provision of a purely 

descriptive account of the field. Grounded methodology offered an ability to theorise and 

construct and propose frameworks, in this study on how participants perceived pathways of 

inclusion for GPs in disaster health management, or not. (396)  

As mentioned previously, a crucial aim of this research was to conduct research that would be 

useful in the clarifying GPs roles in disasters in the ‘real’ world; research that would translate 

into action as the evidence emerged. Disasters were occurring and interrupting this research 

as it progressed, (bushfires, drought, heatwaves, floods, terror-like event, then bushfires, 

floods, heatwaves, etc.) and there was a genuine concern regarding the need to define roles 

in order to encourage safer experiences of disasters for future GPs who, in Australia, were 
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mostly unaware of what a disaster was, and how to manage during it. (9, 175) This pragmatic 

aim of translation of knowledge to action aligned with the KTA framework which guided the 

dissemination of this research from the moment the research began. (397)  

3.3.2.2 Knowledge to Action Framework 

The KTA framework initially proposed in 2006 by Graham et al. (397) was used as a framework 

integrated into the research design and was integral to this research from commencement. An 

essential purpose of this research was to be useful as soon as the evidence emerged, before 

more GPs encountered disasters, with limited knowledge or strategies to respond, positioned 

outside existing disaster response systems, sometimes solo agents in their communities, and 

expected by patients to take a healthcare leadership role. (9, 55) Graham’s KTA framework 

provided a strategy to guide our attempt to diffuse, disseminate, and implement our research 

as it emerged. Diffusion refers to passive untargeted communication of research over time e.g. 

making it accessible on the Web. (397) Dissemination refers to targeted spreading of 

knowledge, such as through scientific journals and conferences. Implementation refers to the 

systematic efforts to encourage adoption where the research is put into practice. (397)    

The answer is 17 years, what is the question: understanding time lags in translational research 

by Morris et al. (399) reveals by its title, the difficulty in translating scientific research into policy 

and practice within health research systems, where the ultimate aim is usually to improve the 

health outcomes of the patient population. (399-400) Efforts by researchers at Knowledge 

Translation, at reduction of the Evidence-to-Action or Knowledge-to-Action gap, require a 

complex interactive process of exchange between those who create the research knowledge 

and those who use it. (401) The Canadian Institutes for Health Research (CIHR) introduced 

the idea of knowledge translation, and their original definition was modified by WHO below: 

Knowledge translation is defined as the synthesis, exchange, and 

application of knowledge by relevant stakeholders to accelerate the benefits 

of global and local innovation in strengthening health systems and improving 

people’s health (402)  

CIHR and WHO’s definitions highlight the two-way nature of collaboration in knowledge 

transfer, which some prefer to describe as knowledge exchange. (397) Knowledge exchange, 

as opposed to simple knowledge transfer, implies researchers and end-users interact over the 

entire KTA process from research question development to application of research knowledge, 
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to ensure that the knowledge generated by the research is relevant and applicable to the 

stakeholders as well as the researchers. (397)  For some research, including our own, this 

may begin with collaboration on determining the research question. The early scoping before 

this research project commenced was to ensure the research questions we were considering 

were relevant and useful to stakeholders. (397) Inclusion of stakeholders amongst the 

researchers has assisted. This collaboration and knowledge exchange was vital during the 

conduct of this research to keep the research founded in the needs of those who would be the 

end-users of the research. For our research, this was not always with the same group of 

stakeholders, or individuals, as the research outputs spanned a diversity of end-users from 

frontline clinicians, to policy and planning officers, to community members of disaster-affected 

populations, over a number of years. (397) 

the benefits of knowledge are rarely achieved by its creation alone (400)  

Dissemination of the research, with translation of the findings and incorporation into the usual 

business of General Practice was prioritised throughout the 8 years of this research program. 

It was diffused, disseminated and implemented in numerous disasters occurring in Australia 

(403). Each disaster that affected a community, affected one or more GPs working to take care 

of their communities at that time, with variable support and linkage into the other responders.  

A fundamental reason for pursuit of this research was provision of scientific evidence to 

advance knowledge. It was an essential element of the ethical validation for requesting input 

from busy clinicians and professionals. Many participants, especially the GPs, expressed a 

strong, even compelling desire to contribute to this research despite paucity of time and 

emotional reserve in the environment of post-disaster chaos. There was a strong sense of the 

crucial need to increase our understanding in this field and improve the disaster experience 

for future GPs. However the knowledge derived from relevant research does not always get 

used, or translated into practice, by potential end-users, in a timely fashion. (397, 404) In the 

healthcare field if a delay exists in knowledge transfer from health research, coupled with the 

current focus on evidence-based healthcare, then a potential knowledge-to-action gap is 

created. (397)   

Kok, (363) in his research entitled, Which health research gets used and why?, found “that 

research initiated and conducted by those in a situation to use their results in their work” was 

most likely to be used. The doctoral research team, were well-situated professionally to align 
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the research with research priorities, and to contribute to the distribution of research results. 

In their employment, the research team were expert in academic and clinical General Practice, 

Emergency Medicine, Disaster Management, and Psychiatry. They were variously involved in 

education to medical and disaster professionals; in presentations at conferences and to 

government bodies; in guideline and resource development; and in advocacy and policy advice 

through membership of relevant committees in the GP and DHM space. This involvement 

increased during disasters occurring during the research program, with an increase in 

distribution of evidence simultaneously to different jurisdictional levels of disaster health 

management.  

“Involvement of health sector professionals in the design, conduct and interpretation of the 

research” (363) has been suggested as aligning research with health priorities. General 

communication of results is important but is seen as insufficient alone for improving use, 

requiring ongoing interaction, trust, and leadership. (363) Translation of research into action 

increases when locally expressed needs are met with leadership from groups who will be using 

the results, and our aim was to produce research results that were specifically useful and 

adaptable to the local context. (363) Knowledge of how to use health-related information 

produced in an appropriate, practical sense in real world is a challenging process, and the 

evidence shows this continues to occur in a slow and inconsistent manner. (397) In 

undertaking this research, the primary goal was to adapt evidence-based knowledge for use 

by GPs, local primary care health professionals, and by others involved in the care of people 

affected by disaster, particularly DMs. The intention was not to produce knowledge for 

knowledge’s sake, so the methodology was guided by Graham’s  KTA framework, (397) to 

provide a systematic method of translating the research findings into the business of General 

Practice and Disasters Management in Australia, with the ultimate secondary intent of 

improving the health outcomes of people affected by disasters, and safety and well-being of 

GPs.  

Knowledge Translation is the process of turning the knowledge that is 

generated in research studies into use in the real-world (400) 

One core ‘real-world’ intent of this research program was to provide an overview of the 

literature on the health consequences of disasters relevant to GPs, to contribute an 

understanding of whether disaster healthcare can ultimately be better addressed by a stronger 

health system response that includes General Practice healthcare, and then to rapidly transfer 
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that KTA while the rest of the research program progresses. (406) The literature review study 

was conducted to address the gap in the knowledge on defining the disaster healthcare 

relevant to GPs, and to provide a synthesis of this information in a format useful to GPs, such 

as practical guidelines. The primary intended users of the literature review study were GPs. 

The intended primary benefactors of the study were disaster-affected individuals and 

communities, and GPs. The intention was that the synthesis of evidence into knowledge tools 

and products would facilitate evidence-informed guidance and understanding of disaster 

healthcare, and the GPs roles within that. Secondary users of this work might include disaster 

managers, other disaster responders potentially working alongside GPs in patient healthcare 

in future disasters, disaster healthcare policy-makers, and future disaster researchers in 

General Practice. (400)  
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Figure 3.4: The Knowledge to Action process followed in this research noting that monitoring knowledge use, 

sustaining knowledge use, and evaluating outcomes was outside the scope of this research program. Figure 

based on Graham et al. (397) 
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contributing to usable evidence to address it. (404) For our research, this involved a brief scope 

of the extant literature on the roles of GPs in disasters on the one hand, retrieving extremely 

limited data from predominantly anecdotal media reports, and of the epidemiological research 

on the health effects of disasters relevant to the generalist healthcare of General Practitioners 

on the other hand, retrieving an unmanageable volume of studies.  

This first generation of unrefined, unsynthesised knowledge, of unmanageable multiple 

sources of information, provided the first sense of the situation on disaster roles GPs were 

undertaking, and of the population disaster healthcare needs relevant to General Practice. 

This was augmented by conversations with a limited number of disaster-experienced GPs, and 

DMs, who had a wide diversity of personal opinions and perspectives. The knowledge was 

funnelled, as suggested by Graham, (397) to be aggregated and analysed, and to create more 

useful, more applicable, knowledge. The funnel analogy represents distillation, refinement, and 

sifting of the existing knowledge as it moves through the funnel, almost as if sifted through a 

series of filters, to result in only the more valid and useful knowledge content, most relevant to 

the stakeholders, emerging from the tunnel. (397)  

An example of the early collaboration and influence of the intended beneficiaries of this 

research, disaster-affected GPs, on the direction of our knowledge inquiry in this research, 

was provided two months after the research began. In October 2013, Australian GPs were 

facing bushfires in the NSW Blue Mountains and struggling to define their roles. As these fires 

were taking homes in these communities, the primary researcher was involved in the closing 

plenary at a national GP conference in Darwin, on GPs roles in disasters. At this early stage, 

efforts to promote the discussion on the research problem were just beginning. Those GPs 

affected by disasters were starting to look for guidance in establishing any role for GPs in this 

field. As GPs swarmed to the stage at the end of the session, or consulted mobiles to assess 

the safety of family, friends and colleagues, there was a sense of urgency to retrieve the 

knowledge necessary to address this current knowledge gap; and to synthesise this knowledge 

to clarify GPs’ roles before the next event.  

3.3.2.2.1.2 Second Generation Knowledge: Knowledge Synthesis 

In the second stage of knowledge synthesis, the task involved aggregation of this existing 

knowledge to create useful evidence-based outputs relevant to end-users including GPs, DMs, 

and ultimately disaster-affected individuals and communities. This involved the use of 

reproducible methods to appraise and synthesise the primary research aggregated. (397) 
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Throughout these stages the task was framed around addressing the specific research 

questions seeking clarification of the roles of GPs in disaster health management.  

Knowledge synthesis was managed in this research through simultaneous iterative analysis of 

the several streams of knowledge creation as knowledge was being created. (397) Firstly, 

through systematic review of the literature based on PRISMA, reviewing the health effects of 

disasters as relevant to GP healthcare. Secondly, through qualitative analysis, based on 

constructivist grounded theory, of interviews with disaster-experienced GPs and DMs. Thirdly, 

through the focus group, a thematic analysis of expert discussion on frameworks developed 

from the first and second streams of analysis.  Knowledge creation was not a stagnant linear 

process rather a dynamic cyclical and multidirectional process. (404) 

For example, at a national level, opportunities to present the early findings of healthcare 

consequences of disasters from the literature review to the Chief Medical Officer at the General 

Practice Round Table were taken up on numerous occasions over several years from 2013. 

The requested synthesised knowledge from the literature review, related to the health effects 

of disasters, was presented to the leads of national Australian GP peak groups and the Office 

of Health Protection, to assist in planning and collaboration on how primary health care could 

be involved in disaster response and preparedness. (62) 

3.3.2.2.1.3 Third Generation Knowledge: Knowledge Tools and Products 

The third stage was the generation of knowledge outputs: tools and products, (397) tailoring 

the knowledge outputs to address specific problems and to be useful and applicable in each 

local context. At each stage of knowledge creation, the knowledge sought, and produced, 

needed to be constantly tailored and adapted to suit the audience as shown in Figure 3.4. For 

example, outputs from this program of research have included: presentations, contributions to 

guidelines, development of educational curriculum and syllabus, clinical care pathways, 

decision aids and tools, disaster planning, establishment of inaugural disaster roles and 

committees, and contributions through committee membership on other disaster professional 

groups, as well as journal publications, textbook chapters, television, audio and print media, 

policy contributions, attendances at Round Tables, expert witness testimony at a bushfire royal 

commission and senate inquiry, and a global position statement. Many of the outputs are 

inaugural. The purpose of these tools is to provide end-users with usable, clear, explicit 

knowledge that meets their needs and influences their actions. (397) Chapter 8 outlines some 
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selected outputs from the research in more detail, and provides commentary on contextual 

tailoring, and potential for sustained knowledge use.  

3.3.2.2.2 Phase of Action Cycle 

Graham et al. describe the dynamic stage of the Phase of Action Cycle, as implementation 

and application of the knowledge acquitted from the knowledge creation phase. (397) This 

cycle requires reiterative assessment and evaluation of knowledge outputs and dissemination 

activities. Graham et al. have derived this phase from commonalities of over 60 theories and 

frameworks of planned-action theories which examine what variables are likely to promote 

change. These include:  

• identifying a problem  

• identifying, reviewing, and selecting relevant knowledge or research to address the 

problem  

• tailoring that knowledge to the local context 

• assessing any barriers to use 

• choosing, tailoring, and implementing interventions to promote knowledge use or 

implement change 

• monitoring knowledge use 

• evaluating the outcomes of the knowledge use 

• sustain ongoing use of the  knowledge (397) 

This process aligned with the design of our research project. This is outlined in Figure 3.4 

above. In relation to the identifying the problem, the perceived gap in the knowledge was the 

appropriate role for GPs in DHM. The knowledge required to address this problem was 

identified as a combination of the historical experience of GPs in disasters to date, and the 

epidemiology of the healthcare effects of disasters relevant to primary care. The relevant 

research was undertaken. Then variously, at later stages of the research after dissemination 

of some of the initial knowledge, two things occurred, relevant stakeholder groups became 

aware of the existence of a knowledge gap, and then of the existence of the knowledge. The 

research team supported these end-user groups, in critically appraising the relevant aspects 

of the larger body of research that was valid and useful, for their issue of concern, tailoring and 

disseminating the knowledge, and in some cases, supporting ongoing revision of the 

knowledge, sustaining the output.  
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For example, this was demonstrated early in the research, in 2014-2015, where funnelling, 

tailoring and targeting of evidence from the literature and early interviews resulted in diffusion, 

dissemination and implementation of the evidence from the research into guidelines for people 

with diabetes, for local community and emergency responders managing people with diabetes 

in disasters, and for clinicians managing people with diabetes in disasters, through 

preparedness tools, guideline documents, presentations, a TV interview, and educational 

resources for health professionals. These outputs have been updated and revised this year, 

in 2022, demonstrating a sustained output.  

3.3.2.2.2.1 Adapting the Knowledge to the Local Context 

An important step in dissemination of knowledge is creating relevance, value, and usefulness 

within the local context, for adopting end-users, and in tailoring the information, to be delivered 

through integrated usual platforms and educational activities, as well as incorporated into 

guidelines and policy revisions, to integrate and sustain the implementation into future 

knowledge delivery and planning. (404) The researchers delivered knowledge outputs to both 

targeted groups, and broader audiences, opportunistically, and often simultaneously, providing 

a simultaneous top-down and ground-up approach to integration of the knowledge into practice 

and policy.  

For example, equally tailored information from the research was delivered in lectures, 

conferences, and professional college guidelines to medical students, GP trainees, and GPs. 

Practical skills, such as triage and psychological first aid, and disaster planning for practices 

during, had emerged from the interviews as useful skills for GPs and were provided as lectures 

or scenarios depending on the audience. Tailored information on disaster health effects, within 

the usual scope of General Practice, were presented to DMs at their request, along with 

potential communication channels with GPs during disasters. Opportunities existed for 

international, national, and local presentations including keynotes. Our intent was to avoid a 

collection of generic knowledge unrelatable to daily practice and out of context with frontline 

need, and equally to contribute to guidelines, policy, and system changes in this space.  

3.3.2.2.2.2 Assess Barriers (and Facilitators) to Knowledge Use 

As researchers that wished to implement change, consideration of the barriers to adoption of 

the knowledge was required. (397) In our initial interview proforma participants were asked 

about barriers and facilitators to incorporation of GPs into disaster management systems, 
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some of which were knowledge gaps, others were financial divides such as state funding of 

natural disaster management and federal funding of GPs, others were communication gaps 

with no established pathways for communication between DMs and GPs. Understanding 

impediments and enablers provides an opportunity to address, or utilise these respectively, to 

promote dissemination and uptake of the research knowledge. Knowledge uptake, getting 

evidence into practice, can be influenced by factors such as the knowledge itself, the targeted 

end-users, and the context of potential knowledge use. (397, 407) Characteristics of the 

context include organizational culture, leadership and the particular setting in which the 

knowledge use would be applied. (407) In seeking to identify barriers our intent was, where 

possible, to address them and promote uptake of the knowledge, and to sustain any 

subsequent change. The most sought-after effect was change at a system level, one that could 

sustain future policy and planning. However, it was determined this would need to be facilitated 

by concomitant on the ground application, to demonstrate feasibility of the change (211, 408) 

and drive sustained application.  

For example, this body of research provided evidence of a gap in communication channels, 

disaster planning, and clinical healthcare guidelines for General Practice-related activities at a 

state and local level, and at a practice level. The evidence from this research body allowed 

development of inaugural RACGP State disaster plans, now Communication in Emergencies, 

disseminated to the RACGP state/territory faculties prior to the 2019-2020 Black Summer 

bushfires. The evidence informed development of inaugural disaster management clinical and 

practice management resources for frontline GPs encountering a disaster in their region, 

through HealthPathways, which were distributed across Australia just before the 2019-2020 

bushfires amplified. 

3.3.2.2.2.3 Select, Tailor and Implement Interventions 

Implementation of interventions of knowledge transfer occupied the majority component of my 

doctoral period of eight years. The KTA process involves a planned-action approach. (397) 

Deliberate activities were undertaken by the researchers to derive change in the systems of 

DHM through dissemination of knowledge and proposals of new systems that would facilitate 

inclusion of a new group, GPs, assisted predominantly by evidence, but also supported by 

rationale.  
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In transfer of knowledge, Lavis et al. (409) suggested five questions needed to be asked:  

• What should be disseminated (the message)?   

• To whom (the target audience)?   

• By whom (the messenger)?   

• How (the processes and supporting communication infrastructure)?   

• With what effect (evaluation)?  

The answers to these questions will vary depending on the first two questions – the message 

and the target audience. (410)  

What message? Graham et al. suggests limited evidence shows considered, focused 

interventions are more likely to be effective. (397) This allows knowledge to be contextualised 

and any known barriers to be addressed. One of the key contextualisations in presenting the 

research knowledge was discipline dependent due to the different jargon and ‘language’ 

employed by GPs, DMs, and community groups. For example, development of knowledge 

resources for GPs disseminated through the RACGP, were distinctly different in language, 

content and formatting to those resources developed for managing people with diabetes 

targeting community emergency responders and those with diabetes themselves. Both these 

resources have been sustained since 2016 to 2021, and updated by the stakeholder 

organisation. (23, 26-27) In these cases the research employed all three methods of 

knowledge transfer: diffusion, dissemination, and implementation.  

To whom? The literature supports use of actionable messages rather than simple results or 

reports. (411) Qualitative research reporting ‘ideas’, rather than statistics, has been shown to 

be more influential on managerial and policy decision making. (410) In considering the target 

audience for a message, the questions to consider include: who can act and who can 

influence? For our project DMs at different levels of international, national, state, and local 

levels, were crucial for action with influence on disaster planning, policies, and managerial 

oversight. The release of a position statement by the World Association of Disaster and 

Emergency Medicine (WADEM) on primary care in disasters earlier this year, in 2022, was 

made possible by collaboration with the broader World Association of Emergency and Disaster 

Management group. (412) Through a role as co-Chair of WADEM’s primary care SIG, I led a 

group of GPs, and other primary healthcare professionals, in producing, advocating for, and 

publishing this statement, through an approval process through the disaster management 
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board. The position statement is available on the WADEM website at: 

https://wadem.org/about/position-statements/ (412)  and in Appendix 8.12. 

By whom? Credibility of the messenger is important (410) in the disaster management field 

and in the GP field. In the disaster management field, ability to understand the main concepts, 

personal experience of disaster response, and involvement in collaborative training exercises, 

were crucial elements of that credibility. In General Practice, understanding of the ways of 

working of the discipline, including actually being a GP, was crucial in disseminating disaster 

health management knowledge to GP groups. This enabled interweaving of disaster 

management and General Practice, and contextualisation of the functions to align and 

integrate with usual General Practice activities. Furthermore, authoritative endorsement by a 

respected professional in the same discipline as the audience has been shown to influence 

adoption of guidelines. (410) In view of the above rationale, we were well situated to provide 

credibility as messengers.  

How? The literature preferences active engagement, regardless of audience, and suggests 

passive processes are considerably less effective. (410) Engagement can occur at different 

phases of the research process, and two-way engagement can sustain ongoing knowledge 

use. (410)  During events creating a demand for information, such as disasters, supporting 

active engagement with available resources on passive sites such as websites has been 

reported to enhance uptake. (410) The latter was seen during the 2019-2020 bushfires when 

targeted resources to support GP clinicians managing distressed patients were rapidly 

developed, sited on the GPO landing page, and accessed frequently, as the disaster unfolded, 

along with other clinical resources. Apart from a rare random acknowledgement, this was one 

of the first times, as far as I am aware from observing GPO websites during every disaster 

affecting GPs for the last 14 years, that a GP College has acknowledged an evolving disaster 

on its landing page, a significant step in the mind of this researcher. The website also directed 

GPs to further resources. This strategy of an active authoritative website with daily up-dating 

on issues of relevance to disaster-affected GPs, was effectively repeated on the RACGP 

website throughout the SARS-CoV-2 pandemic.  
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Image 3.1: Information for GPs impacted by bushfires. 

Evidence of an intermediate outcome from the research: to my knowledge, one of the first acknowledgements of 

a disaster on the landing page of a GP college, this image shows this on the national RACGP website. The page 

included words of support and links to resources, at the start of the 2019-2020 Black Summer bushfires. Source: 

Screenshot with permission from the Royal Australian College of General Practitioners. Information for GPs 

impacted by bushfires. East Melbourne, Vic: RACGP, 2019. [Accessed 1 November 2019] 

 
With what effect? Examining the effectiveness of the knowledge transfer depends on the 

aims for the particular audience. (410) At the frontline GP clinician level, one aim might be to 

bring clinical practice in line with the evidence. In our research, this was to create evidence-

based resources, such as contribution of the inaugural disaster management pages to 

Murtagh’s General Practice medical student textbook, to provide up-to-date clinically relevant 

information for future GPs. This has now been included for the third version update of the text 

which is now disseminated internationally and printed in ten different languages beside 

English. At the Disaster Manager frontline level, aims included addressing barriers identified 

by the research, such as DMs lack of understanding of the practice and scope of GPs’ usual 

business, as well as facilitation of engagement and lines of communication with General 

Practice. At the public policy level, measures such as presentations to national leaders in 

government and general practice aimed to open the conversation and facilitate policy changes. 

Knowledge transfer activities can be considered as measures, processes such as 

presentations to decision makers, as intermediate outcomes such as changes in awareness, 

knowledge or attitudes, or as final outcomes, where knowledge affects decision making. (410) 
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For this research study examples of these processes and outcomes have been provided in 

Chapter 8, Knowledge to Action. These activities involved simultaneous top-down, and 

ground-up approaches, taking advantage of researchers’ contacts in the targeted audiences. 

(397)  

3.3.2.2.3 Phase of Monitoring Knowledge Use 

Graham’s phase of monitoring knowledge use was beyond the scope of this PhD, although as 

mentioned examples of ongoing use of outputs through several disasters are mentioned in 

Chapter Eight.  

3.3.2.2.3.1 Monitoring Knowledge Use or Application 

Lavis et al. suggest that monitoring knowledge use involves identifying the target audiences, 

the categories of active promotion of the research amongst these target audiences, and the 

measures of impact available. (413) For this research target audiences were the GPs, GPOs, 

GP educators including university academics, DMs in Australia and internationally, disaster 

planning and policy writers, and the local, state, and national government decision-makers. 

Categories of active promotion included the processes, intermediate outcomes, and final 

outcomes mentioned above, (413) and are included in Figure 3.4.  

3.3.2.2.3.2 Determining the impact of using the knowledge 

Assessing impact of knowledge use involves evaluation of whether the adoption of the 

knowledge has actually made a difference. (397) Although this was outside the scope of this 

research program, impact from knowledge implementation was most clearly identified through 

a case example of the Nepean Blue Mountains PHN, a meso level GP Organisation, which 

was exposed to the 2013 NSW Blue Mountains bushfire disaster with no level of preparedness 

for the event. During and post disaster evidence from this doctoral study was incorporated into 

planning and preparedness documentation and processes prior to the 2019-2020 Black 

Summer bushfires, that again burned through their region, with the CEO of the PHN reporting 

satisfaction with the effectiveness of the knowledge application. See Appendices 8.4 and 8.9.  

The Nepean Blue Mountains region was one of many areas affected by the 

2019-20 bushfires and our preparedness work following the bushfires in the 

Blue Mountains in October 2013 meant we were better prepared for this most 

recent crisis. (414)   
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3.3.2.2.3.3 Sustaining the Use of the Knowledge 

Sustaining the knowledge use phase is seen as a feedback loop that cycles through the phase 

of action cycle, assessing barriers to sustainability, tailoring interventions, monitoring use, and 

evaluating impact. (397) For this research, a number of documents produced in two-way 

engagement with other organisations, as well as publications in journals and in textbooks, were 

able to be sustained through publication of subsequent editions managed through the 

stakeholder organisation.  

Each of these phases can influence and feedback in both directions. Ongoing monitoring of all 

of the phases was useful to identify where knowledge transfer was poor, to enable a change 

in strategy to address any barriers.  Graham et al. (397)  suggest that “integration of research 

at each action phase should not only help to develop the scientific basis of KTA but also bring 

about more effective uptake of knowledge”. (397)  

3.3.2.2.4 Evaluation/Evaluate Outcomes 

We did not undertake this final step in knowledge translation as part of this thesis due to 

restraints of time and manpower but would suggest that a first step in future work in this field 

would be an audit to establish what was now working and where the current gaps exist.  

KTA is about an exchange of knowledge between relevant stakeholders that 

results in action. (397) 

3.3.2.2.5 How the Theoretical Concepts and Methodology Helped Answer the Research Questions 

Decisions about methodology matter because they will influence (and be 

influenced by) the objectives, research questions, and study design and 

provide the research strategy and thus have a profound effect on the 

implementation of method.  (391)  

This research employed elements from different theoretic concepts and methodologies to 

address the aim, objectives, and research questions and to realise the research outcomes. A 

qualitative methodology based on Chamaz’s constructivist grounded theory, (396) was 

employed to provide a broad exploration of a novel field, GP involvement in disaster health 

management. Gathering data in a field with limited existing data or documentation was suited 

to semi-structured interviewing, where-in participants could contribute in-depth information or, 
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as relevant, answer questions not originally considered by the researchers. Qualitative studies 

based on a constructivist grounded theory perspective, based our theories on the evidence 

emerging from the participants, rather than attempting to propose an a priori theory based on 

no evidence. This methodology was augmented by knowledge translation based on Graham’s 

knowledge-to-action framework (397) to ensure a strong emphasis on timely knowledge 

transfer. The theoretical concepts of PPRR and DRR were used to frame the work and ensure 

alignment of approach with other disaster health professional groups and systems.  

3.4 Research Aims, Objectives and Questions 

“Methodology shapes the objectives, and research questions and design.” (391) (p10) This 

thesis investigated the role, if any, GPs should be allocated within the current international 

disaster management systems employed in Australia and NZ, and the capacity and capabilities 

they can bring to disaster health management. The research aim, objectives and questions 

are detailed in Table 1, Chapter 1, and restated below.  

3.4.1 Research Aim: 

To identify the role of General Practitioners in disaster health management and to propose a 

system of involvement that aligns with: 

• the epidemiological evidence of disaster healthcare needs relevant to General 

Practitioners,  

• the perceptions of General Practitioners and Disaster Management experts, and  

• the current All Hazards All Agencies Prevention Preparedness Response Recovery 

international framework of disaster management 

3.4.2 Research Objectives: 

• Objective One: Identify the health consequences of disasters as relevant to General 

Practitioners. 

• Objective Two: Identify the current and potential roles for General Practitioners in 

disaster health management. 

• Objective Three: Design a research-based framework to support General Practitioners 

involvement in disaster health management that fits within the current international All 
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Hazards All Agencies Prevention Preparedness Response Recovery approach to 

disaster management. 

3.4.3 Research Questions: 

The seven research questions were designed to facilitate the researchers in accomplishing 

the aims and objectives listed above. These were the foundation of the questioning during the 

semi-structured interviews conducted with participants.  

1. What are the physical health consequences of disasters as relevant to General 

Practice?  

2. What are the current and potential roles, formal and informal, for GPs in disaster 

health management?       

3. What is the broad perspective of appropriate roles for GPs in disaster health 

management, from the perspective of disaster-experienced GPs and Disaster 

Management experts? 

4. Are there any specific training, skills, knowledge, resources or support that GPs 

may benefit from if they are to be more involved in supporting communities and 

patient in disasters? 

5. Do GPs feel that building capacity in disaster health management is useful in 

informing routine patient care in General Practice?  

6. What are the opportunities for, and barriers to, greater involvement of GPs in 

disaster health management?  

7. How might existing frameworks support the safe, effective inclusion of GPs in the 

All Hazards All Agencies PPRR international systems of disaster management? 

3.5 Research Design and Methods 

Methods are the practical activities in research, the technical steps taken to do research: 

sampling, data collection, data management, data analysis, and data dissemination. (391) 

Methods employed by this research were a systematic literature review, semi-structured 

interviews, and a focus group. 

The research design for this doctorate involved several overlapping stages with four studies 

detailed in Chapters 4, 5, 6 and 7. Constant reference to the theoretical disaster management 
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frameworks discussed earlier in this chapter, ensured alignment within the current context of 

international and national disaster management practice with the role of the GP considered 

within the context of the current frameworks of All Hazards All Agencies PPRR, The Prepared 

Community, and the Sendai Framework for Disaster Risk Reduction 2015-2030. Constant 

reference to the Knowledge to Action framework proposed by Graham (397) provided 

guidance on translation of the evidence throughout the study as it emerged, and as 

opportunities emerged or were created for dissemination. A qualitative research methodology 

informed by a constructivist grounded theory approach using inductive reasoning guided 

investigation of the perspectives of the DM and GP participants. A systematic review of the 

literature on the epidemiology of healthcare needs usually managed in General Practice was 

conducted in parallel with the two interview studies, providing data to inform theoretical 

sampling of later interview participants, and to develop theories emerging from the interview 

data. A fourth study, a focus group, provided multidisciplinary expert GP and DM review and 

assessment of the increasing involvement of GPs in DHM towards the latter part of this doctoral 

research project and provided critical comment on the developing theories of GP involvement 

in disaster health management, as well as suggesting priorities for the way forward.  

The four studies were: 

• Study 1 Systematic review of the literature based on the PRISMA statement, on the 

health consequences of disasters as relevant to GPs in well-resourced countries. 

(Chapter Four) 

• Study 2 Perspectives of disaster-experienced GPs on their role in disasters: a 

qualitative study based on a constructivist ground theory, using semi-structured 

interviews as a research method (Chapter Five) 

• Study 3 Perspectives of Disaster Management Experts on roles of GPs in disasters: a 

qualitative study based on a constructivist ground theory, using semi-structured 

interviews as a research method (Chapter Six) 

• Study 4 Multidisciplinary focus group discussion on the evolving roles and systems for 

GPs in disasters: a qualitative study using thematic analysis (Chapter Seven) 
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Figure 3.5: Alignment of the problem statement, the research aims, objectives and questions, and of the study 

methods, using a Matrix Alignment tool, to present a simplified outline of the research design. 

KNOWLEDGE TRANSLATION                      Diffusion                                   Dissemination                               Implementation       

AIM:   To identify the role of General Practitioners in disaster health management, and to propose a system of 
involvement that aligns with: 

- the epidemiological evidence of disaster healthcare needs relevant to General Practitioners,  
- the perceptions of General Practitioners and Disaster Management experts, and  

- the All Hazards All Agencies Prevention Preparedness Response Recovery framework of disaster management 

OBJECTIVE 1 
Identify the health consequences 
of disasters as relevant to General 

Practitioners. 

Q1.  What are the physical health 
consequences of disasters as 

relevant to General Practitioners?  

STUDY 1 Systematic review of 
the literature of health 

consequences of disaster relevant 
to General Practitioners: 
PRISMA methodology  

OBJECTIVE 2 
Identify the current and potential 
roles for General Practitioners in 

disaster health management. 

OBJECTIVE 3 
Design a research-based framework to 
support GP involvement in DHM that 

fits within the international All Hazards 
All Agencies PPRR approach to 

disaster management.  

Q2. What are the current and potential 
roles, formal and informal, for GPs in 

DHM?  

Q3. What is the broad perspective of 
appropriate roles for GPs in DHM from 
the perspective of disaster-experienced 

GPs and DMs? 

Q4. Any specific training, skills, 
knowledge, resources or support that 

GPs may benefit from if more involved 
in disasters? 

Q6. What are the opportunities for, 
and barriers to, greater 
involvement of General 

Practitioners in disaster health 
management?  

Q7. How might existing 
frameworks support the safe, 

effective inclusion of GPs in the 
All Hazards All Agencies PPRR 
system of disaster management? 

Q5. Do GPs feel that building capacity 
in disaster healthcare is useful in 

informing routine GP patient care?  

STUDY 2 Perspectives of disaster-
experienced GPs on the role of GP in 
DHM: grounded theory methodology 

STUDY 4 Multidisciplinary focus on 
the framework and roles for 

integration of GPs into Disaster 
Health Management: a focus group 

discussion   
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STUDY 3 Perspectives of disaster-
experienced DMs on the role of GPs in 
DHM: grounded theory methodology  

FRAMEWORK 1: General Practice focused disaster health management F 
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FRAMEWORK 2: Person - centred disaster health management 

FRAMEWORK 3: DRR disaster health management led by General Practice/primary healthcare 

Problem statement  
General: GPs have no clear roles in disaster healthcare systems 
Specific: The majority of health presentations during inter-disaster periods are managed in general practice. The 
evidence shows primary healthcare strengthens healthcare systems and improves health outcomes. However, GPs are 
currently not included in disaster health management even though they are available and onsite at this time of 
healthcare professional shortage and overwhelming healthcare demand. GPs have no clear roles or responsibilities 
during disasters, and are working outside the existing disaster response system, increasing their vulnerability.  
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The research program strived for alignment to ensure knowledge gap and problems identified 

were addressed by the research aims and objective. This is represented in Figure 3.5 using a 

Matrix Alignment tool. (415)  This does not show the iterative nature of the research, nor the 

details of the knowledge translation activities. The former has been represented in Table 3.1 

and the latter is outlined in Chapter Eight, Knowledge to Action. 

3.5.1 Phases of the Research 

The initial part of this research program was an investigation into whether there was any role 

at all for GPs in DHMs. The actual answer was not as important as the need to derive any 

answer, in order to improve the safety of future GPs facing disaster, who at the time of 

commencing this research had little preparedness for disasters, no guidance on disaster 

healthcare for patients in their local communities, and no linkage to the other responders. As 

definitive roles, and associated GP value in contribution to disaster healthcare began to 

emerge from the early interviews, the focus then turned to establishing what those roles were, 

determining how they could interdigitate with the broader DHM system, understanding barriers 

and facilitators to integration, and beginning to disseminate the early findings.  

3.5.2 Study One: A Systemic Literature Review 

Media reports following disasters usually report on high acuity life threatening injuries. (416, 

417) If healthcare needs within the scope of General Practice were not evident in disasters, or 

predominantly within the scope of other healthcare agencies or services, then any suggestion 

for involvement needed to be refined to accommodate this evidence. A systematic review of 

the literature guided by PRISMA strategy (418) was employed particularly to answer Research 

Question 1: What are the physical health consequences of disasters as relevant to General 

Practice? and thereby address Objective 1: Identify the health consequences of disasters as 

relevant to General Practice.  

The initial research question for the literature review covered all disasters, natural, 

anthropological, and infectious, AND all health outcomes in physical and mental health. This 

retrieved an untenable number of articles (58,344) and so the scope of the review was reduced 

to exclude mental health, pandemics, and large infectious outbreaks. The rationale is 

discussed in Chapter 4.   
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The study utilised the PRISMA strategy, including the 27 item checklist and a four phase flow 

diagram of the process (418). Moher et al. define a systematic literature review as: 

a review of a clearly formulated question that uses systematic and explicit 

methods to identify, select, and critically appraise relevant research, and to 

collect and analyse data from the studies that are included in the review 

(418) 

When disasters occur, GPs do not have time to consult the extensive literature on the effects 

of disasters which predominantly separates the individual into body systems, or risk group, 

and separates disasters into hazard types. The intent was to provide a comprehensive account 

of the international research on health effects of disasters as relevant to General Practice to 

establish and scope healthcare need in disasters relevant to generalist, primary care, GP 

healthcare services in a community that may be exposed to a number of hazards. The analysis 

assessed health conditions associated with disasters, presenting over time post event, 

representative of conditions that might present to a GP over time following a disaster. It was a 

foundational component of our thesis investigation and as such was commenced in the first 

stage of the research. Dissemination of the very first results, and even before that, of the 

research question, attracted a lot of attention from the Disaster Management field, with many 

invitations to present in Australia, and internationally in New Zealand, Burma, China, and 

Canada. 

The review is discussed in detail in the next chapter, Chapter Four Study One, Physical Health 

Consequences of Disasters relevant to General Practitioners: a Systematic Review of the 

Literature. 

3.5.3 Studies Two and Three: Semi-Structured Interviews 

Studies two and three, conducted in parallel with the literature review, involved an exploration 

of the roles and contributions of GPs during disasters, their experiences, and challenges. The 

studies were: 

• The role of General Practitioners in disasters from the perspective of disaster-affected 

General Practitioners, detailed in Chapter 5, and  

• The role of General Practitioners in disasters from the perspective of Disaster 

Managers, detailed in Chapter 6.   
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With a paucity of evidence on the activities of GPs during any of the PPRR phases of disasters, 

qualitative research using in-depth semi-structured interviews were undertaken to answer 

Research Questions 2 to 7 (above) and allow for broad scoping and exploration of the subject. 

These questions addressed Objective 2: Identify the current and potential roles for General 

Practitioners in disaster health management.  

Two similar qualitative studies using semi-structured interviews were employed, and so the 

method is briefly outlined together below, but discussed in more detail in the individual studies 

in Chapters 5 and 6. The underlying epistemology for the studies was constructivist, using an 

interpretivist theoretical perspective to understand and explain the perspectives of two 

participant groups, GPs and DMs. An inductive approach to data collection was employed in 

interviewing through use of open-ended questions to explore the evidence broadly seeking 

new knowledge, and confirmation or contradictions in the data from previous interviews. Data 

analysis was supported by NVivo for MAC [version 11.4.3] (419) and Microsoft Excel for MAC 

[version 16.54] (315) for coding and categorization, and theoretical development.   

In consideration of the paucity of available information, data triangulation was sought to 

mitigate against cognitive bias1, and to increase the validity of the results. (420-421) Evidence 

was sought from two groups, GPs and DMs, from two countries, Australia and New Zealand. 

GPs were viewed as key participants, as the research questions pertained to their roles. 

However, the researchers were aware that GPs might have limited understanding of DHM 

concepts, or of disaster medicine, therefore Disaster Managers, experts on DHM, who would 

be instrumental in any integration of GPs through planning, preparedness, response, and 

recovery, were included as participants. (420-421) DMs were likely to have an awareness of 

gaps that might be accommodated by GP healthcare, as well as potential duplications with 

other agencies.  

 

 

 
1 the Dunning-Kruger Effect refers to “a cognitive bias in which individuals with a low level of knowledge in a particular subject mistakenly 
assess their knowledge or ability as greater than it is. Similarly, it also refers to experts underestimating their own level of knowledge or 
ability”. https://www.psychologytoday.com/au/blog/thoughts-thinking/201809/12-common-biases-affect-how-we-make-everyday-decisions  
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Participants were interviewed specifically about their experience of disasters occurring in the 

preceding 8 years, between 2009 and 2016, in Australia and New Zealand, resulting in the 

majority experiencing at least one of the following disasters:  

• 2009 Victorian bushfires 

• 2010/11 Christchurch earthquakes 

• 2010/11 SE Australian floods 

• 2013 NSW Blue Mountains bushfires 

• 2014 Morwell mine fire disaster 

• 2014 Sydney Lindt Cafe Siege 

• 2016 Melbourne Thunderstorm asthma event 

Sampling distributed across these disasters enabled triangulation of perspectives across 

hazard types, participant cohorts, and degrees of GP involvement. However, data collection 

was inclusive of all disasters experienced by DMs and GPs. The collective experience of 

disaster events by participants was extensive. Particularly DMs, whose work included 

international, national, and local disaster events, and who reported extensive collective 

experience in disaster healthcare, spanning a range of incidents over the last four decades, 

including heatwaves, bushfires, dust storms, drought, flooding, major storms including hail and 

thunderstorms, earthquake, infectious disease outbreaks including the H1N1 pandemic, 

terrorism, environmental and technological incidents. For the GP participants this was limited 

predominantly to the one disaster plus the 2009 H1N1 influenza pandemic which all 

participants had experienced in some manner. This expansive diversity of type and number of 

disaster events experienced by the participants, added to the richness of the data. The 

collection of the data ceased prior to the occurrence of the SARS CoV2 pandemic.  

Inclusion of two different national perspectives through inclusion of GP and DM participants 

from Australia and New Zealand, provided an opportunity to review the situation in slightly 

different healthcare systems, with reportedly different alignment of GPs with disaster health 

management. (422) An iterative process of data collection through semi-structured interviews, 

data analysis, and thematic categorisation, was used throughout the research cycles to enable 

construction of theories. (390, 393, 395-6)  

These two qualitative studies are further described separately in Chapters 5 and 6. 
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Table 3.1 (below) outlines the contribution of grounded theory to the research, in particular the 

conceptualisation and development of theories. 

Table 3.1: Final Theory and Frameworks. 

 

Final theory and frameworks 
Data generation: 
secondary literature 
review: current literature 
in this field 

Data interpretation: defining a substantive theory 
and framework 

Data generation: focus 
group on current 
situation, and theories 
and framework 

Data analysis: Theoretical saturation 

memoing Theory development: developing and revising theory 
and diagramming 

 Theoretical sampling: DMs & GPs in later interviews 
chosen to aid exploration of emerging theoretical 
categories 

Coding and comparing Data analysis: developing core categories and early 
theories 

 Data generation: theoretical sampling GPs and DMs 

memoing Theory development: developing early theory and 
diagrams 

Coding and comparing Data analysis: constant comparison of codes and 
categories 

annotating Data analysis: focused coding and categorising 

 Data analysis: open coding line by line using gerunds 

Data generation:  
syst. lit. review health 
consequence disasters 

 
Data generation: semi-structured interviews 
                              with GPs and DMs 

memoing Data collection: Purposive sampling GPs & DMs 

 Research methods: semi-structured interviews 

Sensitising concepts: 
disaster management and 
GP concepts, and 
professional experience 

Research problem, aims objectives & research 
questions identified and aligned 
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3.5.4 Study Four: Focus Group 

The final study, Study Four, a focus group, was employed to contribute to addressing Research 

Questions 2 to 7. (423) These questions addressed Objective 3: Design a research-based 

framework to support General Practitioners involvement in disaster health management that 

fits within the current international All Hazards All Agencies Prevention Preparedness 

Response Recovery approach to disaster management. Participants with strong expertise in 

both General Practice and Disaster Management were invited to participate. The aim of this 

study was to draw on the participants vast experience through reviewing contemporary GP 

involvement in disaster healthcare, to generate more ideas and yield deeper insights into 

developing theories, including on defining potential roles for GPs during disasters, and to 

provide comment on the frameworks for GP involvement in disaster health management being 

formulated from analysis of the research, and to consider future directions in the field. Data 

were analysed through thematic analysis in relationship to the results arising from the interview 

data and the systematic review. It was particularly incorporated into the refinement and further 

development of the theories and related frameworks. Study Four is discussed in detail in 

Chapter 7. 

3.5.5 Theory Building and Framework 

The research aimed to provide the empirical evidence required to support the development of 

a framework for integration of GPs into disaster health management systems. Through a 

reiterative process of data collection, data analysis, critical review of emergent theories, the 

final theories emerged from the data. From this process the final framework outlined 

suggestions of GP inclusion in current disaster management systems, refocused the 

responses around the individual’s journey through the phases of disaster and on DRR primarily 

through a GP focused disaster management system. The theory and frameworks are 

discussed in detail in Chapter 9. 

The employment of qualitative interviewing in this study assisted in analysis and development 

of emerging theory. (396) I was pursuing two overall objectives during interviewing: listening 

and attending closely to the participants messages, and constructing theoretical analyses. 

Through the combination of open-ended questioning and focused attention on emerging 

insights, I was able to analyse the data and begin constructing theories with the interviewee, 

providing an opportunity to take full advantage of the expert participants’ extensive experience. 
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This process was essentially working on constructing and appraising codes, categories and 

theories with the interviewees, working from the ground up. (396) The systematic literature 

review provided crucial evidence of the disaster healthcare needs relevant to GPs foundational 

to the question of whether GPs should be involved in disasters. The focus group provided 

confirmation and validation of the direction of the emerging theory.   

In building theory, four theoretical concerns affect the data: theoretical plausibility, direction, 

centrality, and adequacy. (396) Early theoretical direction emerged during coding and memo 

writing with some insightful interview responses, and with clusters of similar responses from 

other interviewees. The value of GP healthcare, and the epidemiological evidence of 

healthcare relevant to that GP care, were emerging from the interviews and the literature 

review respectively. This was directing the theory to the value of GP integration in DHM, and 

allowed the investigation to turn to addressing what GPs might contribute and how that might 

be integrated. The iterative nature of grounded theory provided data that was extensive and 

deep, and strengthened theoretical plausibility from strong messages expressed by a large 

number of interviewees, providing theoretical centrality and reinforcing theoretical direction. 

(396) As theories on GP integration were arising from the coding and categories derived from 

the interview data, and were being further informed by data from the literature review, 

theoretical direction was also being refined. (396) Assessment of theoretical adequacy was 

supported by focused questions in later interviews on these emerging theories, and very 

occasionally by undertaking more than one interview with a participant. Theoretical sampling, 

recruited several participants who succinctly crystallised what other earlier participants had 

alluded to, providing ‘aha’ moments for the researcher, and reinforcing theoretical plausibility.  

3.5.6 Reflexivity 

Reflexivity was essential during this qualitative research as the information gathered during 

interviews and the focus group was heavily dependent on the researcher’s ‘disciplinary 

emphases’ (424) (p259), underlying values and assumptions. An awareness of sensitising 

concepts of disaster management and General Practice experience was present during 

analysis of the data.  

Reflexive reiterative review of the data through use of memos and annotations helped clarify 

emerging themes and maintain an awareness of my potential biases. Although approaching 

this research with preconceptions was not appropriate, sensitising concepts were acceptable, 
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and included the researchers’ knowledge of disaster management as well as professional 

disaster management and general practice experience. (425) Bowen describes sensitizing 

concepts as drawing “attention to important features of social interaction and [providing] 

guidelines for research in specific settings”, (425) while Chamaz refers to them as:  

ways of seeing, organizing, and understanding experience: … embedded in 

our disciplinary emphases and perspectival proclivities [and] provide starting 

points for building analysis, not ending points for evading it. (424) (p259) 

These sensitising concepts contributed to theoretical sensitivity to improve the researchers’ 

understanding of the underlying meaning of the data and ability to interpret the data to find 

relationships and develop frameworks and theories. (426) The theoretical concepts detailed at 

the beginning of this chapter provide the basic sensitising theoretical concepts thought useful 

in informing interpretation of the data.  

Inevitably however, every aspect of the research will be shaped by the researchers, by their 

observations and presumptions, and their limitations. In this doctoral thesis I recruited and 

conducted all interviews. I was active in producing the research accounts, and the analysis. It 

is likely that I have contributed unintentional bias and influence on the research processes and 

outcomes. Reflexivity on the research project is discussed further in Chapter 9, Discussion.  

3.6 Data Dissemination 

Throughout all phases of the research, from the very first months where we sought to begin 

the discussion, translation into practice, whenever possible, has been an essential element of 

our research, following the knowledge to action framework by Graham (397) which provided a 

conceptual framework for the processes of integration of knowledge creation, knowledge 

tailoring, and knowledge application, and was influential in ongoing creation of outputs from 

the results as we conducted the research, through diffusion, dissemination, and 

implementation. (397)  
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3.7 Ethical Issues 

3.7.1 Ethical Approval 

Ethics for this research was approved by the ANU Human Research Ethics Committee. 

Protocol 2013/659 The Role of General Practitioners in Disasters was approved on 10th 

December 2013 and expired on 23rd October 2021. There were several ethics variations 

requested for amendments of survey tools informed by the research as it progressed and 

developed. All variations were promptly approved. Informed consent was obtained from all 

participants. 

3.7.2 First Do No Harm 

I am unaware of any ethical issues arising from the research. Considerable care was taken to 

ensure participants felt safe during discussions on disasters, particularly when interviewees 

touched on areas of a personally disturbing nature. I was highly cognisant of the trust and the 

open honesty being offered by all participants, many who said they were pleased to be involved 

in this research in order to help GPs affected by future disasters, and potentially improve 

healthcare services for disaster-affected communities. On several occasions when the 

conversation turned to distressing experiences of horror, death, loss, or uncertainty, I checked 

in with the participant before continuing, and subsequent questions omitted or adjusted as 

necessary. Avenues of psychosocial support were emphasised, and multiple psychosocial 

support contact options provided, including tmy contact number, for any participants who might 

have felt distress following the interviews. 

This chapter has discussed the underlying theoretical, epistemological, and methodological 

considerations for this research, and outlined the methods employed. The next chapter, 

Chapter Four, details Study One, Physical Health Consequences of Disasters relevant to 

General Practitioners: a Systematic Review of the Literature, provides a comprehensive 

account of the international research on the physical health effects associated with disasters 

over the immediate, short-term and long-term periods post-disaster, to provide an overview for 

generalist physicians, GPs, managing healthcare during disasters.
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CHAPTER 4: STUDY ONE 

4 PHYSICAL HEALTH CONSEQUENCES OF DISASTERS RELEVANT 

TO GENERAL PRACTITIONER: A SYSTEMIC REVIEW OF THE 

LITERATURE. 

4.1 Introduction 

Disasters present a growing major risk to human health. Chapter 4 presents a review of the 

current literature of health effects associated with disasters relevant to General Practice 

healthcare, summarises the health effects according to the WHO and WONCA ICD10 and 

ICPC2 classifications of disease and injury, and provides a temporal view of when these 

conditions may present for following the acute disaster. It summarises the retrieved literature 

on health effects on particular higher risk groups, for example, the elderly, the pregnant, those 

with chronic disease and comorbidities, and evacuees. It comments briefly on health effects 

relevant to particular hazard types.  

Existing reviews tend to focus on either separate body systems, hazards, or particular 

vulnerable groups. The aim of this literature review was to provide a generalist primary health 

care focus on physical health effects across body systems and different hazards, in order to 

clarify any role for GPs in disasters, including in surveillance, in early management of 

presenting conditions, or in continuity of care in the aftermath. It was synthesised to provide a 

useful reference source for surveillance for GPs facing disasters. 

4.2 Method 

The research investigated the question: what are the health consequences of disaster relevant 

to General Practitioners? Sub-questions were: what conditions are likely to present, how 

frequently, and at what time frames relative to the time of acute impact of the disaster?  

The initial literature retrieval queried all disaster hazards AND all health outcomes. It resulted 

in an untenable number of articles [58,344], and so the search was reluctantly reduced by 

expanding the exclusion criteria. Pandemics were excluded in view of the very different 



Chapter 4 Physical Health Consequences of Disasters Relevant to GPs: A Systematic Review of the Literature. 

120 

disaster management considerations often required, and substantial literature requiring its own 

full review. (191-192) Epidemic and endemic infectious disease outbreaks in lower resourced 

countries, usually due to endemic organisms, were excluded in view of the disparate 

background endemic infectious disease profiles in higher and lower resourced countries. (427) 

Mental health was excluded due to numerous disaster literature reviews already specifically 

dedicated to mental health. (214, 428-430) 

The population reviewed was defined as humans affected by disaster. There is no singularly 

agreed upon definition of disaster, so for the literature review, I accepted reasonable 

definitions given by each article reviewed, that are consistent with an imbalance in health 

needs and resources due to the incident as defined by the World Medical Association. (431) 

The exposure was defined as disasters due to various hazard types excluding pandemics and 

large infectious epidemic or endemic disease in less resourced countries. The comparison, 

where available, was with analogous non-affected communities and included changes in 

chronic conditions over time, retrospectively within the same population group preceding the 

disaster, or prospectively monitoring within-population fluctuations post-disaster. The outcome 

measures sought physical health conditions including incidence, prevalence, percentage 

change over time/exacerbations of existing health conditions, and new emerging conditions. 

The context or primary focus was on conditions that might present to General Practitioners as 

new conditions or as deterioration of existing conditions.  

The search strategy followed the PRISMA guideline. (432) The checklist (418, 433) is available 

in Appendix 4.1. The information was sourced from three electronic databases: PubMed, 

Embase and Google Scholar. PubMed and Embase were chosen due to their extensive 

biomedical and pharmacological databases; Google Scholar to broaden the search. Validity of 

the search strategy was confirmed by comparison of initial results with expert consultation and 

knowledge of key studies in this field. 
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Table 4.1: PubMed Mesh terms and key words used (Major Mesh Topic [MMT], Topic/ Abstract [T/A]) 

EXPOSURES OUTCOMES 

Disasters [MMT] OR natural disaster [T/A] 
OR natural disasters [T/A] OR  

cyclonic storms [MMT] OR cyclone [T/A] OR 
cyclones [T/A] OR 

hurricane [T/A] OR hurricanes [T/A] OR  

tornado [T/A] OR tornados [T/A] OR 

storm [T/A] OR storms [T/A] OR  

floods [MMT] OR 

flood [T/A] OR floods [T/A] OR  

tsunami [T/A] OR tsunamis [T/A] OR  

fires [MMT] OR bushfire [T/A] OR bushfires 
[T/A] OR wildfire [T/A] OR wildfires [T/A] OR 

earthquakes [MMT] OR earthquake [T/A] 
OR earthquakes [T/A] OR 

droughts [MMT] OR drought [T/A] OR 
droughts [T/A] OR 

hot temperature [MMT] OR extreme heat 
[MMT] OR heat wave [T/A] OR heat [T/A]  

NOT hot temperature [MMT] 

Physical health [T/A] OR morbidity [MMT, 
T/A] OR mortality [MMT, T/A] OR chronic 
disease [MMT, T/A] OR chronic illness [T/A] 
OR chronic conditions {T/A] OR  

Non-communicable disease [T/A] OR  

Wounds and injuries/epidemiology [MMT] 
OR 

survivors/statistics and numerical data 
[MMT] OR  

medically unexplained physical symptoms 
[T/A] OR 
cardiovascular abnormalities/epidemiology 
[MMT] OR myocardial [T/A] OR 
cardiomyopathy [T/A] OR  

respiratory [T/A] OR carbon monoxide 
asphyxia [T/A] OR 

diabetes complications/epidemiology [MMT] 
OR arthritis/epidemiology [MMT] OR 

renal [T/A] OR perinatology [MMT] OR 

medication [T/A] OR substance misuse [T/A] 
OR skin [T/A] OR bite[T/A] 

 

A search of PubMed using a combination of MeSH terms and keywords for disaster exposure 

and health outcomes was conducted. Terms used are shown in Table 4.1. The search 

strategies for EMBASE and Google Scholar are detailed in Appendix 4.2.  

Studies searched were limited to the last fourteen years between January 2007 and January 

2021 inclusive. The time frame was originally ten years but updated to 14 years before 

submission of the thesis. Overall, 9609 articles were retrieved.  Removal of duplicates, and 
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screening by title and abstract resulted in 223 articles. Exclusion criteria are listed in table 4.2. 

These were imported into Endnote and full text articles retrieved. Articles were systematically 

appraised by two researchers for validity and reliability, and their value and relevance to 

general practice using the Critical Appraisal Skills Programme (CASP) checklists. (434) This 

resulted in inclusion of a final 204 articles.  

Table 4.2: Inclusion and exclusion criteria for search. 

Inclusion criteria: 

• Jan 2007 – Jan 2021 

• Related to disasters 

• Related to prevalence or incidence of physical health conditions or effects on existing 

conditions or descriptions of characteristics of conditions in this altered environment 

e.g. case study of tsunami sinusitis 

• Primary data source or a review 

• Clinically relevant to General Practice healthcare 

• English language 

• Published articles 

• Retrievable through Australian National University library  

Exclusion criteria: 

• Related exclusively to mental health conditions 

• Related only to management of disease  

• Related only to disaster management 

• Related to pandemics, or large infectious epidemic or endemic disease in less 

resourced countries 
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The final 204 articles included in the literature review, listed in Appendix 4.3, contained 170 

primary sources and 34 reviews, the latter providing valuable context.  

Studies were grouped according to the WHO International Classification of Diseases 10 [ICD-

10] (435) and the complimentary WONCA (World Organisation of Family Doctors) International 

Classification of Primary Care Second Edition (ICPC-2). (436) These provide a consistent 

international framework for classification, analysis and review of health information. As the 

international standard for reporting on morbidity and mortality data they allow comparisons 

globally. (435, 437, 438) ICD-10 classifies data primarily according to aetiology of disease 

which aligns with common methodology in disaster health studies. The ICPC-2  prioritises the 

Figure 4.1: PRISMA search strategy (418) 
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medical encounter more broadly allowing connection of the evidence to the more generalist 

approach of general practice healthcare. (439-440)  

The data was extracted using Microsoft Excel for MAC [version 16.54] (315) to categorise 

articles by disaster, year, hazard types, ICD/ICPC clinical conditions, outcome measures 

(prevalence, incidence, odds ratios, risk ratios, change in clinical condition over time), 

associated risk factors, time frames of presentations, and any significant characteristics of 

clinical conditions. 

4.3 Results 

Articles retrieved covered a wide range of 63 unique disaster incidents across 18 different 

countries, the majority occurring in the USA (n=20), Australia (n=8), Japan (n=6), China (n=5), 

the Netherlands (n=3) and England (n=2). They are listed in Appendix 4.3. 

Disaster types encompassed natural disasters including floods, (446) avalanches, (441- 443) 

mud-slide, (444) hurricanes, (452) storms, wildfires or bushfires, (464, 478) heatwaves, (581) 

droughts, (340, 522) dust storms, (481-482) earthquakes (553) and tsunamis (448-449) as 

well as man-made disasters including terrorism, (447, 474) mass gatherings (654) and 

technological events involving damage to nuclear plants, (448-449) factories (347, 349-354) 

and transport vehicles. (348) 

 

Figure 4.2: Frequency of disaster events by hazard type (excluding reviews) in the data. 
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Cohort studies were the most frequent design retrieved (n=72). The majority used a 

comparative cohort either from the same environment prior to the disaster or compared a 

cohort from an unaffected area over the same time period. Data collection was increasingly 

from large longitudinal prospective studies (n=29) providing information on the likelihood of 

new incidence of medical conditions or change in existing medical conditions over time under 

exposure to the particular conditions produced by the disaster.   

Cross-sectional studies were the next most frequently retrieved (n=67) providing 

epidemiological data on prevalence of physical health conditions after exposure to disaster, 

relevant in informing potential first contact presentations to GPs and EDs at these times. 

Retrospective cohort studies and cross-sectional studies provided associations between 

medical conditions without implying causality. 

Several case studies (n=5) were included to provide a greater understanding of new emerging 

diagnoses such as broken heart syndrome (445-446) and tsunami lung. (149)  Two qualitative 

studies (142, 559) were included. They provided relevant outcomes and patient experience 

that would have been difficult to provide in a quantitative study. 

With less than 2% of articles retrieved from GP-based sources, the majority of studies provided 

“secondary” healthcare data from hospital inpatients, EDs, medical outreach teams or 

population-based sources.  

 

Figure 4.3: Source of data in literature review (n=204). 

31%

37%

17%

8%
5% 2%

Source of Data in Literature Review 2007-2021

Population Hospital /specialist based care Reviews Outreach Other Primary GP



Chapter 4 Physical Health Consequences of Disasters Relevant to GPs: A Systematic Review of the Literature. 

126 

 

Figure 4.4: Number of events and number of articles retrieved per ICD10 classification. 

4.3.1 Morbidity and Mortality by ICD-10 ICPC-2 Classification Injury & Disease 

The review showed that despite some variation due to hazard type, triangulation of data from 

different disasters demonstrated the majority of health consequences were consistent across 

different disaster types. Traumatic injury to the musculoskeletal system, stress effects on the 

cardiovascular system, exposure of the respiratory system to environmental particulate matter, 

interruption of continuity of usual medical care in chronic disease, and impact related to public 

health and community disruption showed consistency across differing disaster types. 

Categorization of the health consequences below follows the WHO International Classification 

of Diseases 10 [ICD-10] (435) and the complimentary WONCA (World Organisation of Family 

Doctors) International Classification of Primary Care Second Edition (ICPC-2). (436) Retrieved 

articles were categorized under ICD-10/ICPC2 headings in Appendix 4.3 along with likely time 

frame of presentations. These results were further combined to provide a broad understanding 

of injury and disease in disasters below.    
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4.3.1.1 Endocrine, Nutritional and Metabolic Diseases [ICD E00-E90] (ICPC T01-T99) 

The articles retrieved relevant to endocrinology were primarily concerned with the association 

of disaster stresses with new incidence diabetes and deterioration of pre-existing diabetes. 

Diabetes Mellitus [ICD E10-E14] (ICPC T89-T91) 

People with diabetes mellitus are at increased risk in disasters. The effects of acute stress, 

loss of medications and diabetic testing kits, alterations to diet provided in evacuation centres, 

and increased exercise in the cleanup, can all affect glycaemic control.  

Five key messages relevant for primary care arose from the existing literature.  

Firstly, data retrieved suggested an increase in new incident diabetes following disasters. (447-

448) Limited early observation of an early association between new onset insulin dependent 

diabetes mellitus (IDDM) [ICD E10] (T89) and disasters had been reported during the Los 

Angeles Northbridge earthquake. (105) This was supported by later larger longitudinal studies. 

In the eighteen months following the Great East Japan Earthquake & Tsunami (GEJET), a 

significant increase in prevalence of diabetes (9.3% to 11.0%) was observed in over 27,000 

adult residents within the evacuation zone of the Fukishima Daiichi Nuclear Power Plant. (448) 

In the 11 years post WTC attacks a temporal relationship was established between 9/11-

related PTSD and new onset diabetes. PTSD was proposed as a risk factor for self-reported 

diabetes in survivors of 9/11. (447)  

Secondly, several potentially “at risk” groups have been identified. These included pregnant 

women exposed to traumatic experiences during disasters (145); those with existing IDDM 

(126); and those with mental health co-morbidity. (447) Following the 2007 floods in Hull, 

England, torrential flooding damaged over 8600 houses. Haemoglobin A1c (HbA1c) was 

significantly increased in the 12 months following the flood in those affected, peaking at 6-9 

months, predominantly in those on insulin. (126)  

Thirdly, consistent with this, the literature demonstrated variable worsening control of pre-

existing diabetes, [ICD E14] (T89-T90) (124-126, 449-450) both in the short term and the long 

term, emphasizing the need to optimize post-disaster care to minimize this effect.   
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Immediate need for medical support for those with primary and secondary diagnoses of 

diabetes was seen in the week following Hurricane Sandy with a significant increase in 

attendance of NYC EDs in the most severely impacted area. (125).  

Fourth, early evidence from the Hull floods and Hurricane Katrina suggested value attributable 

to continuity of care from usual health services providers. Deterioration in diabetic control 

following the 2007 Hull floods was most prominent at 6-9 months for IDDM specifically, 

showing improvement during the 9-12 months period. (126) Importantly there was no 

disruption to healthcare services. This contrasted with assessment of diabetic, lipid and blood 

pressure (BP) control in a study across several hospitals following Hurricane Katrina in 2005. 

The healthcare disruption was significant. Levels of HbA1c, lipids and blood pressure 

continued to rise for the 16 months of the study. (124) Other post-disaster studies have also 

shown a concordant worsening of low-density lipoproteins (LDL) and BP levels with HbA1c 

levels. (448, 451) 

Finally, Quast et al. (452) reported a 40% higher all-cause mortality in the first month post- 

Hurricanes Katrina and Rita in the elderly with diabetes. The risk fell to <6% after ten years. 

The risk was higher in those who were evacuated and particularly those evacuated to another 

disaster-affected county. (452) 
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Figure 4.5: Pictorial representation of the temporal nature of diabetes health effects (increased prevalence, 

incidence, or deterioration) reported in the retrieved literature. Figure enlargeable. 
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4.3.1.2 Diseases of the Circulatory System [ICD I00-I99] (K01-K99) 

Studies retrieved provided evidence of an associated increase in acute cardiac events 

including hypertension, (453-456, 458) acute myocardial infarction (AMI), (127, 135, 143-144, 

450, 457, 459) cardiomyopathy (CM), (135, 445-446) and non-cardiac chest pain (NCCP) 

(135) following disasters, with early evidence of an association with heart failure (HF), (460) 

pulmonary thromboembolism (PTE) [ICD I26] (ICPC K93), (241, 243) and cerebrovascular 

events. (230, 241, 243, 450, 461, 464)  More variable evidence was seen for ventricular 

tachyarrhythmia (VT). (137, 462) Less information was available on effects on other 

cardiovascular diagnoses such as pericarditis and valvular heart disease. (135) Elevated risk 

for deep venous thrombosis has been observed in evacuees in the first month post-disaster. 

(465) However the increasing heterogeneity of studies and contradictory data make definitive 

conclusions on associations difficult.  

The longitudinal data becomes more difficult due to confounding variables. Increasing 

longitudinal studies, particularly prospective, are suggesting an association between disasters 

and a longer-term elevated cardiovascular risk, (144, 380, 457, 466-467) however the cause 

is still uncertain. Long term associations with established cardiovascular risk factors have also 

been noted including hypertension (HTN), hypercholesterolemia, diabetes, and smoking. (380, 

467) Other studies have not observed significant long-term cardiovascular effects (469) 

including Miyata et al. (468) who examined cardiovascular disease over a three year follow-up 

after the GEJET in a secondary preventative cohort under management by cardiologists. 

Further studies on active surveillance and management of patients in the post disaster period 

are needed to further clarify our understanding of the variables. 

Hypertensive Diseases [ICD I10-I15] (ICPC K86-K87) 

Effects on blood pressure were documented across many types of disasters. Hypertension 

was considered one of the greatest burdens to healthcare in the early stages of the GEJET. 

(141) A prevalence of over 200,000 people with HTN was estimated in the region impacted by 

Hurricane Katrina in 2005. (224) Elevated systolic blood pressure/diastolic blood pressure [ICD 

R03.0] (ICPC K85) during disasters may occur due to a direct physiological effect of the 

disaster on those with or without pre-existing hypertension, or due to discontinuation of usual 

medication.  
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Consistent with early studies from the 1995 Great Hanshin Earthquake (113, 470-472) 

suggestions of increased heart rate (HR) and BP in the first hours post-disaster have come 

from studies with coincidental ambulatory cardiac monitoring over the earthquake period. 

Several studies initially retrieved by this review that supported these findings were severely 

limited by small numbers and were excluded during critical appraisal. (246, 473) 

Other larger studies however support these findings. In the first days to month following 

disaster those with pre-existing HTN demonstrate a higher risk of elevated BP even if able to 

maintain continuity of usual medication. (453-454, 456) In the 2-3 years following the WTC 

attacks, those with high levels of ongoing 9/11-related stress symptoms had an increased 

incidence of HTN. (474)  

Indirect exposure may also increase the chance of developing HTN. Over the 4 years following 

a disaster in the Netherlands, normotensive parents of fire victims had an increase likelihood 

of new incidence HTN. (458)  

Evidence of the effect of disruption to healthcare services post-disasters is increasing. Baum 

et al. evaluated the effects of the 6-month disruption to a Veterans hospital following Hurricane 

Sandy showing a greater than 25% likelihood of uncontrolled blood pressure one year after 

the storm, and of 10.9% at 2 years. (455) 

Acute Myocardial Infarction [ICD I21.9] & Coronary Death [ICD I46.9] (ICPC K99) 

Longitudinal cohort studies following Hurricane Katrina, (457) the WTC attacks, (143) and the 

Niigata-Chuetsu earthquake Japan (459) reported an increase in AMI presentations in the 

weeks, months and years post-disaster.  

In the weeks following Japan’s 2007 Noto Peninsula quake, a 2.5-fold increased incidence of 

acute coronary syndrome (ACS) occurred: the first case within 15 minutes; the majority within 

7 days. (230) This was supported by findings following the GEJET. (243) 

In the weeks following the 2010 Christchurch earthquake and the WTC terrorist incident, 

significant increases were seen in cardiovascular hospital admissions. (135, 461) This was 

seen in the first months following the L’Aquila earthquake in Italy, predominantly in the elderly. 

(476) 
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Increased incidence of AMI was sustained at two years (144), three years (457) and ten years 

(467)  post Katrina with an almost three-fold increase observed over all periods. (144, 457) A 

significant increase in mortality due to AMI was also demonstrated 2 years after Typhoon 

Morakot, Taiwan. (475) Association was shown between dust cloud exposure, personal injury 

on 9/11 and PTSD with an increase in physician-diagnosed heart attack, angina or other heart 

disease almost 3 years after the WTC attacks. (143) This has been supported by research five 

to six years post WTC attacks, showing those acutely injured have a higher likelihood of long-

term physical health effects independent of PTSD, and that comorbidity of physical injury and 

PTSD increased the likelihood of developing heart disease. (477)  

As well as earthquakes, cyclones and terrorism, increase in particulate matter during wildfires 

(242, 464, 478) and dust storms has been associated with heart disease. (479, 491) However, 

this was not consistent across retrieved studies. (480-481, 492)  Longitudinal epidemiological 

research examining Asian dust storms over 14 years showed an association between dust 

storm days and cardiovascular mortality (479) and hospital admissions for cardiovascular 

disease in those 65 years and older. (491) An Australian study on particulate matter in dust 

storms showed no significant increase in cardiovascular presentations to hospital but rather 

an association with hospital presentations for respiratory conditions. (482) Studies on 

aerosolized particulate matter have the major challenge of quantifying exposure and 

composition of particulate matter. (148) 

Heart Failure [ICD I50.9] (ICPC K77) 

Heart failure (HF) admissions sustained a significant increase for 7 weeks post GEJET quake. 

(243) Mortality or all-cause readmission of heart failure patients was associated with 

earthquake-related loss (ERL) following the 2008 magnitude 8.0 Sichuan earthquake. ERL 

was defined as either death of a family member, loss of more than 1/3 of their property or a 

house, any injury requiring hospitalization. The ERL cohort had a significantly higher 

percentage of patients with cardiac readmission and all-cause readmission. Most 

readmissions occurred within the first 12 months. The ERL group had a significantly higher 

use of diuretics, spironolactone, statins, and psychotropic agents. After 2 years about 40% of 

the ERL group remained event free while about 60% of the non-ERL group were event free. 

(460)  
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Other Cardiovascular Disease [ICD I51] (ICPC K99) 

Evidence of a significant increase in PTE [ICD I26] (ICPC K93) was recorded amid frequent 

aftershocks in the 6 weeks post GEJET with two peaks coinciding with the largest shocks. 

(241, 243) 

Sato et al. recorded a prevalence rate of 10% for deep venous thrombosis in evacuees one 

month following the Kumamota earthquakes identifying those with a 71.4% increased rate as 

those who were 70+ years, using sleep medication, had lower leg oedema, and lower leg varix. 

(465) 

Studies on the indirect effects of disasters through the media are emerging. A three year 

prospective longitudinal study with a nationally representative sample commenced pre-9/11 

showed a significant association between 9/11-related acute psychological distress and 

physician-diagnosed cardiovascular disease over the three subsequent years. The majority of 

participants were exposed to the attacks through watching live media. (474) 

Cerebrovascular Disease [ICD I60-I69] (ICPC K91) and Cerebrovascular Accident [ICD I64] 

Significant increases in cerebrovascular conditions were observed in the first five to seven 

weeks following the WTC attacks, (461) Japan’s Noto Peninsula quake, (230) the GEJET, 

(241, 243) and 2015 California Wildfires. (464)  

Figure 4.4 provides a pictorial representation of the temporal nature of health effects for those 

cardiovascular effects reported in the literature retrieved. 
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Figure 4.6: Pictorial representation of the temporal nature of cardiovascular health effects reported in the retrieved 

literature (increased prevalence, incidence, or deterioration). Figure enlargeable. 

Health parameter/condition 
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HR heart rate 
BP  blood pressure 
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AMI Acute myocardial infarction 
ACS acute coronary syndrome 
CPA cardiopulmonary arrest 
SCM stress cardiomyopathy 
NCCP noncardiac chest pain 
HUSVT supraventricular tachycardia 
CVS cardiovascular disease 
CVA cerebrovascular accident 
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PE Pulmonary emboli 
IE infectious endocarditis 
LDL Low density lipoprotein   
Disaster type 
Hu           Hurricane 
EQ           Earthquake 
Flo           Flood 
Heat         Heatwave 
TERRDu Terror & Dust 
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Tech         Technological 
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Emerging Cardiac Diagnoses and Characteristics 

Stress-Induced Cardiomyopathy or Takitsubo’s Cardiomyopathy 

A recent cardiac diagnosis captured by the data is Takotsubo’s cardiomyopathy (TCM), or 

broken heart syndrome. First recognised in Japan in 1991, it is a stress-induced 

cardiomyopathy thought to be due to acute catecholamine release. (446) TCM has been 

documented after several recent disasters including 32 hospital admissions following the 2010 

and 2011 New Zealand Earthquakes and two cases following the 2011 Brisbane floods. (445-

446) Two flood-related cases in Brisbane occurred within 24 hours of the stressors; being 

trapped in flooding waters in a spinning car, and holding onto an object to avoid being swept 

away. (446) 

Acute Myocardial Infarction [ICD I21.9] (ICPC K75) vs Cardiomyopathy [ICD I42.0] (ICPC 

K84): Time of Day 

Early evidence suggests that the time of day of an earthquake may affect cardiac 

presentations. (135) Cardiac admissions following the Christchurch earthquakes increased 

significantly but showed very different presentations for each quake. Significant increases in 

ST-elevation myocardial infarction (STEMI) and NCCP presented following the first early 

morning quake; with significant stress cardiomyopathy (SCM) presentations following the 

second midday quake. (135)  

Longer-term change in the chronobiology of AMI was seen following Hurricane Katrina (150) 

where the incidence of AMI in the subsequent three years increased almost three-fold. (457) 

Post Katrina onset of AMI increased significantly during nights and weekends and decreased 

significantly during the more expected times of mornings, weekdays and in particular Mondays. 

(150, 467)  

Ventricular Tachyarrythmia [ICD I47.2] (ICPC K79): Time of Day 

Variable evidence was seen for ventricular tachyarrhythmia (VT).  Haemodynamically unstable 

ventricular tachyarrhythmia (HUSVT) showed a change in usual chronobiology following the 

Wenchuan earthquake and aftershocks. Frequency of HUSVT events increased immediately 

following stronger seismic activity in the afternoon compared with non-disaster periods when 

they were more frequent in the morning. (137) In the months following the two 2010/2011 
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Christchurch earthquakes there was no association with ventricular arrythmias for a month 

following the events in those with implantable defibrillators. There was one patient who had 

arrhythmic storms immediately following both earthquakes. (462) 

4.3.1.3 Diseases of the Respiratory System [ICD J00-J99] (ICPC R1-R99) 

Extensive literature was retrieved on the respiratory effects of disasters on adults and children; 

on new incident and pre-existing asthma (226, 483); on aggravation of existing respiratory 

conditions (499); on the effects of increased particulate matter on lower respiratory symptoms 

(LRS) (65, 238, 484, 485, 491, 502, 615); on obstructive airways disease (223, 486); on 

respiratory infections (487, 499); on sinusitis (223); on chest injuries (122); and on emerging 

diagnoses such as WTC cough, (148) tsunami lung, (501) tsunami sinusitis, (149) and 

thunderstorm asthma. (488) 

Lower Respiratory Diseases [ICD J40-J47] 

Effects Related to the World Trade Centre Terrorist Attacks 

Findings on the respiratory effects of disasters was dominated by studies from the 2001 WTC 

attack (65, 140, 223, 226, 235, 238, 483, 485-486, 489, 498, 500) due to the period sampled 

and the extensive research conducted in the aftermath of 9/11. It offers valuable insight and 

evidence on major respiratory effects not previously considered or studied through high-

powered longitudinal cohort studies.  

The effects of exposure to airborne pollutants at Ground Zero were unknown at the time. 

Reassurance was initially given by authorities. (490) Sixteen years after the event, the 

evidence has extended our knowledge of the substantial health risks of exposure to the 

continuing cloud of aerosolized particulate matter produced by the WTC building collapse, the 

plane crash and the cleanup in the short and long term. (140, 238, 483, 485, 489, 498) 

This exposure was the strongest predictor of adverse physical health sequelae following 9/11, 

particularly respiratory. (148, 493-494) Disasters frequently involve infrastructure or vehicular 

explosion, in particular earthquakes and technological events, and although the composition 

of particulate matter will vary, research from one event may contribute valuable lessons for the 

next event. (65, 495) 
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Studies retrieved identified the “World Trade Center Cough,” attributed to the irritant effects of 

the “dust”, which was frequently accompanied by painful burning eyes due to corneal abrasions 

and keratitis, and by gastroesophageal reflux from ingestion of the dust. (132, 148, 494)  

The people affected: Data retrieved showed increased new onset and persisting respiratory 

health effects in children, (226, 483, 500) adults, (235, 498) emergency services and other 

rescuers, (223, 486, 498) volunteers, (485) cleanup workers, (65) and local residents, local 

children and workers (235) particularly in those exposed to the Ground Zero dust and debris 

cloud.  

The immediate effects on survivors and locals: Although almost half of the first casualties from 

the 38 buildings destroyed or damaged in the attack were injured, most initial physical injuries 

in survivors were minor. Predominant health effects in the first days included eye injury or 

irritation and new or worsening upper or lower respiratory symptoms, with almost a quarter 

experiencing heartburn/reflux. (132, 226, 493) Among children who were residents, schooling 

or volunteering in the affected area, more than half reported a new, or worsening, respiratory 

symptom post 9/11 including shortness of breath, cough, sinus, wheezing or throat irritation. 

(226) 

Persistent effects over the first decade: In the years following the attacks strong corroborating 

evidence showed increased incidence of asthma and demonstrated ongoing deterioration in 

pulmonary function with persistent lower respiratory symptoms (LRS). Those most exposed to 

the WTC dust cloud were most at risk. (65, 223, 226, 235, 238, 483)  

Continuing surveillance demonstrated persistent pulmonary effects nine years post attacks 

(486, 498) with significant decline in pulmonary function. (486) The most prevalent physician-

diagnosed respiratory conditions were asthma, chronic bronchitis and chronic sinusitis (498) 

with those presenting with asthma more likely to have arrived early on site. (486) Research 

now 13-15 years post WTC attacks show a higher risk of incident asthma in children who lived 

or schooled in the area of the WTC attack. Those who were exposed to the dust cloud or home 

dust had a greater incidence of post 9/11 asthma. Of note, no difference in lung function tests 

were noted between the affected and comparison cohorts in this study. (500)  
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Effects Related to Wildfire/Bushfire Smoke [ICD J68 T59] (ICPC R88) 

Presentations after bushfires/wildfires were more frequently due to the effects of smoke 

particulate than burns. (496-497) Bushfire smoke has the potential to spread hundreds of 

kilometres and persist for months. (502) Aerosolized particulate matter causes mucosal 

irritation of eyes, throat, and the respiratory tract. (128, 481-482)  

The 2019-2020 Australian summer bushfires were recurrently described as unprecedented in 

scale and duration (503-504) burning over eight million hectares over a six month period. (505) 

PM2.5 exceeded 95th centile of historical daily means at one monitoring station on 125 of 133 

days. Over 19 weeks bushfire smoke effects were associated with an excess health burden of 

417 deaths, 1124 hospitalisations for cardiovascular disease, 2027 for respiratory problems 

and 1305 asthma presentations to emergency rooms. (502)   

A number of retrieved studies supported an association between wildfire smoke exposure and 

exacerbations of asthma. (492, 502, 506-508) A longitudinal ecological study over seven years 

in Canada showed a positive association between fire season PM2.5 and salbutamol 

dispensations in fire affected communities, (509) also demonstrated during 2013 Oregon 

wildfires. (507) Several articles retrieved reported positive associations with increases in 

hospital presentations for asthma, chronic obstructive pulmonary disease (COPD) and acute 

bronchitis during large wildfires/bushfires in the days following the fire. (236, 480, 492, 502, 

512-513)  

A review by Dennekemp et al. (237) supported a modest association between bushfire 

particulate matter (PM)10 and presentations to ED and admissions to hospital but suggested 

evidence is lacking on mortality from bushfire smoke. A review by Cascio et al. (510)  supported 

a positive association between wildfire PM2.5 and all-cause mortality. No studies discussing 

long-term effects of exposure to bushfire smoke were located by this review.  

Asia and Australia experience regular dust storms. Predominant health effects have been 

respiratory and local irritation of mucous membranes such as eye lacrimation. (128, 481-482) 

Considerable variability in research findings was observed in the relationship between dust 

storm events and mortality with the main debate surrounding the effects of particulate matter 

on morbidity. (481) Australian data supported an association with hospital presentations for 

respiratory conditions. (482) Following the 2009 red dust storm which covered 3 capital cities 

in Eastern Australia for 3 days (511) increased calls for ambulance assistance were received 
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from asthmatics. (649) Twenty-nine EDs across Sydney showed significant increases in 

patient presentation numbers, with increased respiratory presentations, particularly asthma. 

Children ≤5 years had higher risks of asthma, respiratory and all-cause ED presentations while 

adults ³65 years had increases in the latter two. (482) There was no associated increase in 

hospital admissions, however there is no available data on the presentations to General 

Practice over this time.  

Limitations with these studies included the difficulty estimating exposure and differentiating 

chemical compositions of PM2.5 and controlling for other background PM. (237).  

Effects Related to Power Outages (ICPC A88) 

Research from the 2003 NE blackouts in NYC showed chronic lower respiratory disease can 

be adversely affected by power outages with significant increase in hospital admissions and 

total mortality. (147) Chronic bronchitis was the most strongly affected showing a seven-fold 

increase in hospitalisations (J42). Admissions for emphysema (J43), chronic airway 

obstruction (J44.9), and asthma (J45.9) also increased. The elderly were more likely to be 

admitted for a respiratory condition during the blackout. (147) Post-GEJET there were high 

numbers of admissions for home oxygen therapy due to loss of home power. (499) 

Effects Related to Carbon Monoxide Exposure [ICD T58] (ICPC A86) 

Carbon monoxide (CO) exposure increases during blackouts following storms or earthquakes 

with contributions from indoor grilling, inappropriate generator placement and residential fires. 

When Hurricane Sandy hit metropolitan New York in 2012, it forced evacuations and left 7-8 

million businesses and residences in 15 states without power. (514, 516-517) Eight hundred 

thousand people were still without power at one week. (136, 517) In the first two weeks post 

landfall significant numbers of CO exposures were reported. (136) 

Pneumonia [ICD J13-J15] [ICD X34] (ICPC R81) 

Infectious disease tends to present a different time course to acute injury in disasters. 

Following the GEJET a significant increase in infectious disease hospitalisations occurred at 

2 weeks, predominantly pneumonia due to usual community acquired pathogens. (487) 

Mortality attributed to pneumonia was significantly increased in the first twelve weeks peaking 

in the second week. (515) Half the cases of pneumonia were contracted whilst in evacuation 

centers. (499)  



Chapter 4 Physical Health Consequences of Disasters Relevant to GPs: A Systematic Review of the Literature. 

140 

Tsunami Lung [ICD J69.8] with Exposure to Tidal Wave [ICD X39] [ICD J69.8 X39] (ICPC R88) 

The majority of deaths following the GEJET were attributed to drowning in the tsunami. The 

research documented ten cases of tsunami pneumonia across 14 hospitals in the affected 

area. The low prevalence was attributed to difficulty accessing hospitals in the affected area. 

(499) The literature suggests that drowning in a tsunami may include aspiration of oil, waste, 

and soil in the water, resulting in a chemical induced pneumonitis complicated by infection 

from organisms. (501) Contaminated sludge has also been found in sinuses and stomachs. 

(149)  
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Figure 4.7: Pictorial representation of the temporal nature of respiratory health effects (increased prevalence, 

incidence, or deterioration) reported in the retrieved literature. Figure enlargeable. 

4.3.1.4 Diseases of the Digestive System [ICD K00-K93] (ICPC D01-D99) 

The findings on gastrointestinal effects demonstrated associations between LRS and gastro-

oesophageal reflux disease (GORD) with WTC dust exposure (132, 484); gastrointestinal 

symptoms and weight-loss with evacuations (521); oesophageal cancer and droughts in China 

(133, 522); and haemorrhagic ulcers following the GEJET. (523)  

The five most prevalent diagnostic categories for responders and volunteers responding within 

48 hours to the WTC site were: upper airway disease, GORD [K21] (D99), lower airway 

disease, psychological, and chronic musculoskeletal conditions. Almost one third presented 

with a combination of the first three. (484)  

Evacuations can affect evacuee’s health and wellbeing through alterations to diet and exercise. 

Sarcopenia, in particular, is of concern in the elderly with diabetes due to the role of skeletal 

muscle as one of the body’s largest insulin-sensitive tissues. (518)  A quarter of evacuees 

aged 9 - 88 years residing in temporary shelter one month after the 2011 GEJET reported 

gastrointestinal symptoms including constipation, anorexia, vomiting and nausea. Just over a 

quarter experienced decreased food intake with just under a quarter reporting weight loss. 

(521)  

4.3.1.5 Diseases of the Skin and Subcutaneous Tissue [ICD L00-L99] (ICPC S01-S99) 

Articles reviewed showed a range of dermatological conditions in particular inflammatory 

disease, traumatic disease and skin infection. (130) Dermatological conditions do not often 

take priority in the acute disaster scene, but wounds may become life-threatening if not treated 

promptly and may contribute considerable distress and morbidity.  

Inflammatory Disease 

Inflammatory conditions presented as irritant contact dermatitis [L24] (S88), urticaria [L50] 

(S98) and folliculitis [L73.9]. (121) Clean up and construction workers were particularly at risk, 

working and living in the post-incident environment. (121) Following Hurricane Ike the majority 

of coast guards experienced sunburn with 11% experiencing severe sunburn. (524)  
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Traumatic Disease [ICD T01] (ICPC S12-S19) 

The risk period for traumatic injury in disasters occurs not only during the acute incident, but 

also during the cleanup and restoration afterwards. The three most common traumas seen by 

a disaster medical team following Hurricane Ike were nail puncture wounds, lacerations and 

domestic animal bites. (131) 

Animal and Insect Bites [ICD T01.9] (ICPC S13) 

Animal bites accounted for almost a quarter of presentations during Hurricane Ike. All injuries 

involved pets biting their owners (80%), or known persons, with 70% involving the hands. (131)  

This distribution was reflected in other studies. (130) Most bites were severe requiring suturing 

and occurred within 72 hours of the hurricane, with the incidence returning to normal over 

several weeks. Serious complications included cellulitis. (131)  

Animal bites can also be an issue for responders. US coast guards rescued more than half of 

over 33,000 animals stranded by Hurricanes Katrina and Rita. Research data showed almost 

half were exposed to animals or insects; mosquitoes and fire ants being most common. 

Exposure to animals or insects was associated with skin rashes. (524)  

Flood disasters provide an increased opportunity for mosquito breeding and other insects are 

displaced. (130) Those humans most at risk are those with anaphylaxis although none were 

reported in the studies reviewed.   

Burns [ICD T20-T32] (ICPC S14) 

A review of burn disasters between 1980 to 2009 with 10+ casualties and at least one burn 

casualty, recovered 37 incidents caused by bushfire, terrorist bombing, explosion, and 

transport accidents. There was a very small prevalence of burns amongst the casualties with 

only 3 disasters having more than 5 patients with >10% total body surface area (TBSA) burns. 

(496)  

One such disaster was the 2009 Victorian bushfires in Australia, another extensive season of 

record-breaking weather conditions for that time, resulting in the death of 173 people and 

exceeding the loss of life from any previous Australian bushfire. Hundreds of fires burned over 

months across the state of Victoria, Australia resulting in the total physical destruction of a 

number of small rural communities. (519) The majority of burns patients died on scene from 
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extensive dermal or inhalation burns however 17 patients presented with TBSA >10%. (497) 
Among presentations to EDs over the first 72 hours, almost one third had <10% TBSA, 15% 

had physical trauma, and 10% had smoke inhalation without burns. (497)  

Wounds [ICD T01.9] (ICPC S12-S19) 

Wound infection is a common sequela of many disasters including bushfires, tsunamis, 

hurricanes, landslides, and floods. The articles retrieved predominantly discussed post-

tsunami wound infection.  

Wounds were the second most prevalent problem after diarrhea in the first weeks following 

the SE Asian tsunami. (520)  Most frequent presentations were laceration, abrasion, and open 

fracture. Two thirds of wounds presenting were infected, with 43.5% of cultures showing mixed 

organisms. The majority developed within the first 72 hours post tsunami. Cellulitis was present 

in 12%. (525) The location of wounds on lower limbs made infection more likely as did greater 

average depth and lengths of wounds. (525)   

Trauma to the skin from bushfires results in open wounds also at potential risk of secondary 

infection.  Bacteriology of burns from the Victorian Bushfires compared with routine burns 

showed significantly more positive cultures for gram-negative bacteria not covered well by the 

existing prophylaxis regime. The authors suggested the need for careful consideration of 

antibiotics in these complex burn patients. (526)  

4.3.1.6 Certain Infectious and Parasitic Diseases [ICD A00-B99] (ICPC A78) 

Unless the primary disaster is an infectious event itself, including pandemics, communicable 

disease directly due to natural disasters is uncommon in more developed countries. When 

outbreaks occur, they are more often due to endemic organisms rather than novel ones (527) 

with acute respiratory infection (ARI) and gastroenteritis most frequent. (528-529, 535) As 

mentioned previously pandemics were outside the scope of this literature review, and require 

their own dedicated review, however in view of their importance in this field, they were 

discussed briefly in relation to the literature reviews, GPs in Disasters 2000-2013 and 2014-

2021 in Chapters Two and Eight respectively. 

The disruption of water and sanitation, the displacement of large populations, the level of 

crowding in evacuation centres, the pre-event health status of the affected population and the 
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continuity of care available from health services may all have an effect on the potential for any 

increase in waterborne, foodborne, or respiratory disease post disaster. (528, 530) However, 

without disruption to those factors an outbreak of infectious disease after a disaster is unlikely. 

(245, 531-532)    

Even with those disruptions infectious outbreaks are not inevitable. Studies retrieved on 

Hurricane Katrina and Hurricane Sandy, where there was substantial disruption to utilities, 

showed no significant increase in infectious disease outbreaks. (245, 531) An infectious 

disease hotline for 43 Red Cross shelters post Katrina showed no significant outbreaks. (531) 
Following Hurricane Sandy 16,960 disease reports from the first month showed no significant 

increase in infectious disease except for one case of legionellosis. (245) These findings are 

consistent with research from other developed regions. (537)  

Tetanus [ICD A35] (ICPC N72), Herpes [ICD B00] (ICPC S70-S71), Coccidiomycosis [ICD B38] (ICPC A78) 

Surveillance for organisms during the altered conditions post disasters is important. Normally 

well-controlled organisms may become more pathogenic.  Active surveillance by hospital 

clinicians post Aceh tsunami identified an outbreak of 106 cases of tetanus with early detection 

resulting in a reduced mortality rate. (138) Following the 2013 Alberta floods affecting one 

hundred thousand people there was a 75% increase in post exposure tetanus prophylaxis 

administered in EDs. (537) Post GEJET a significant increase in skin and subcutaneous tissue 

infection included 2 cases of tetanus. (487) An increased number of herpes cases were 

reported following the GEJET with herpes simplex highest in the first month and herpes zoster 

from 2-5 months. (120) Four cases of non-endemic coccidioidomycosis were admitted to New 

Orleans hospitals after Katrina. (533) 

4.3.1.7 Cadavers [ICD R99] (ICPC A96) 

In general, a high mortality rate with numbers of cadavers on site does not pose an increased 

risk of infectious outbreaks, particularly if these deaths are due to the direct physical effects of 

the disaster. However there will be situations where the risk from cadavers could exist including 

deaths from cholera, and haemorrhagic fevers such as Ebola. (530)  
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4.3.1.8 Diseases of the Genitourinary System [ICD N00-N99] (ICPC U01-U99) 

Renal disease hospital presentations and admissions increase significantly following disasters. 

Following Hurricane Katrina hospitalisation rates for dialysis patients increased significantly in 

the first month. Forty three dialysis centres were closed with more than half still shut after one 

month. (541)  In the month following Hurricane Rita which arrived 26 days after Hurricane 

Katrina, there was an increased mortality risk from nephritis of 58% in the elderly with diabetes. 

(452)  Following Hurricane Sandy significant increases in presentations of hypertension, 

hypertensive kidney disease, chronic kidney disease (CKD), dialysis dependence and 

prescription refills to NYC EDs occurred amongst evacuees. (125) Following the GEJET in 

patients with CKD, low estimated glomerular filtration rate (eGFR) was shown to be an 

independent risk factor for elevated systolic BP after the quake. (543) Another study showed 

a significant increase in mortality due to overall and chronic renal failure in the first week after 

the GEJET decreasing over time for 20 weeks. (542) 

4.3.1.9 Neoplasms [ICD C00-D48] 

Few oncology-related studies were retrieved by this search on neoplasms. This may be due 

to the long latency period for cancer or to the search terms used.  

Malignant Neoplasm of the Thyroid Gland [ICD C73] (ICPC T71) 

Articles retrieved addressed the potential risk of thyroid effects from environmental nuclear 

contamination following the GEJET (534, 536) and the long-term effects of exposure to the 

WTC attacks and environmental sequelae.  

In 2011, the damaged Fukushima Daiichi nuclear plant released a large highly radioactive 

plume. Screening for early thyroid disease, resulted in targeting of 1222 children ≤18 years 

20-30 months post-disaster. No participant was diagnosed with thyroid cancer. (538) However, 

research reports conflict on analysis of data from a subsequent large screening program of 

affected adults in Fukishima where 138 were diagnosed with thyroid malignancy after 44 

months. The authors of one study attributed this to high resolution screening rather than 

radiation. (534) An alternative analysis showed an increased incidence after 4 years in the 

central middle district of the prefecture compared with the annual national incidence and 

suggests this increase is not explained by a screening surge. (536) Extensive screening 

continues through the Fukushima Health Management Survey. (539) A high incidence of 
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thyroid cancer has also been seen in WTC responders with similar ongoing discussion on 

overdiagnosis vs a true increase in incidence. (356) 

The longitudinal research on health effects of the WTC attacks is ongoing with a time frame 

that may now begin to establish effects from conditions with longer latency periods, such as 

cancer. (120, 381, 540, 547) 

4.3.1.10 Injuries to the Head [ICD S00-S09] (N80) and Eye/Ear [ICD F01-F99/H01-H99] 

Three studies each were retrieved on ocular (544, 545, 549) and otological (355, 546, 548) 

impacts from disasters. They predominantly focused on the effects of injuries from terrorism 

except for one examining the eye injuries from earthquakes and a typhoon.(549) Average time 

of presentation of eye injuries post Nepal earthquake was 13.9 days. Blunt eye injuries were 

most frequent followed by penetrating eye injuries. Prompt surgery may be needed to preserve 

vision highlighting the need for access to ophthalmological services early in the disaster. (544) 

Tympanic membrane perforation has been considered a marker of barotrauma from a blast. 

Askenazi et al. (548) have shown a greater prevalence in more severe injuries, 53.3% 

compared with 13.6% in milder injuries, but note that it can still be quite prevalent with milder 

injuries. Following the WTC attack, a prevalence of persistent hearing loss was reported in 

2.2% amongst survivors after 3 years, with those who were in the dust cloud and unable to 

hear at higher risk. (355) 

4.3.1.11 Other and Unspecified Effects of the External Causes [ICD T66-T78] (ICPC-2 A88) 

In 2018 following extensive wildfires in California, a 30-foot mud slide carrying boulders and 

debris flowed down the hillsides of Montecito at 15 miles per hour, injuring dozens and resulting 

in 21 prehospital deaths. Amongst admitted survivors, injuries in decreasing prevalence 

included: soft tissue injuries (100%), hypothermia (67%), craniofacial injuries (67%), corneal 

abrasions (53%), and orthopedic injuries (47%). The authors have described this as “Debris 

flow syndrome”. (444)  A number of studies on avalanches were retrieved showing high rates 

of fatality, predominantly due to asphyxia, with variable levels of trauma. (441-443) 



Chapter 4 Physical Health Consequences of Disasters Relevant to GPs: A Systematic Review of the Literature. 

148 

4.3.1.12 Mental and Behavioural Disorders [ICD F00-F99] (ICPC P01-P99) 

The mental health effects of disasters include a “continua of symptoms of posttraumatic stress, 

depression, anxiety” (214) as well as clinical PTSD, major depression disorder, generalised 

anxiety disorder, and panic disorder. (214, 552) Although mental health is not the focus of this 

review and requires its own substantial review there are a few important points that have arisen 

from the literature during the review. The comorbidity and associations between mental health 

and physical health were constant. (140, 447, 460, 537, 551) PTSD in particular showed 

associations with increased respiratory morbidity and new incident diabetes following the WTC 

attacks. (447)  

 Disorders of Substance Use [ICD F19.9] (ICPC P16-P19) 

The research is still clarifying changes in substance use following disasters so those at risk 

can be identified early to prevent adverse morbidity and mortality outcomes. Research 

retrieved consistently demonstrated an increase in tobacco, alcohol, and medication in the 

months and years following disasters. (134, 348, 550, 554) Five months after severe flooding 

across eastern Australia in 2010/2011, residents directly impacted by the floods were 

significantly more likely to have increased tobacco, alcohol, and medication use. (554) 
However, the majority of post-disaster alcohol disorders appeared to be continuations or 

recurrences of pre-existing conditions (550). There was less evidence on new substance use 

disorders. (134, 550) These studies suggested that those most at risk of excessive alcohol use 

post disaster were those with pre-existing alcohol disorders.  

 Analgesia [ICD R52.0] (ICPC A01) 

Analgesia in the context of disasters is particularly difficult, with scarcity of resources of 

personnel, medication, and time. (553) Literature on pain management following the 2009 

L’Aquila earthquake showed a distinct pattern of pain prevalence with a biphasic pattern over 

the five weeks.  

• Acute traumatic pain presented for the first two weeks, decreased, then resurged 

in the rebuilding efforts around the fifth week.  

• Pain due to chronic disease relapse was more evident during the second to fourth 

weeks. (553)  
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4.3.1.13  Pregnancy, Childbirth and the Puerperium [ICD O00-O99] (ICPC W01-W99) 

Three studies were retrieved on this topic in studies from the USA examining 3 hurricanes.  

Xiong et al. (145) reported a trend towards increased rate of gestational diabetes mellitus 

(GDM) in pregnant women with increasing severe hurricane experiences. This was reflected 

by an increase in ED visits by pregnant women for diabetes or abnormal glucose tolerance 

peaking at 26.3% at 8 months post Hurricane Sandy. (556) Mendez-Figueroa et al. (555) 

reported an increase in both maternal and neonatal morbidity post Hurricane Harvey of 27% 

and 50% respectively.  

4.3.1.14 Chronic Health Care Needs 

Specific mention of chronic disease [ICD Z92.8] (ICPC A98) is warranted as a proportion of 

the data retrieved reviewed chronic disease, or non-communicable disease, as a group, 

without differentiation by particular body systems. The literature consistently recorded 

significant increases in acute exacerbations of chronic diseases presenting to overwhelmed 

medical facilities in the days following disasters for diabetes, AMI, HTN, chronic bronchitis, 

hypertensive kidney disease, CKD, dialysis dependence, prescription refills and drug 

dependence. (119, 125, 557)  

Chronic disease needs accounted for almost half the presentations to a medical treatment 

facility following the 2004 Aceh tsunami (558) and 68% presentations documented in Disaster 

Medical Records (for care provided outside a medical facility) in the two months following the 

GEJET (560) . Almost three-quarters of evacuees post Hurricane Katrina reported at least one 

chronic condition when the hurricane struck. (68)  

Continuity of care for chronic diseases has been identified as the major 

health care provision issue in the storm’s aftermath [on Hurricane Katrina] 

(559) 

The need for chronic care management was articulated by experienced emergency 

clinicians working in the community in the days after the GEJET. Chronic disease 

management is the responsibility of FDs in many health systems. 

Chances to carry out emergency medical care were scarce … the need for 

a primary care system rather than disaster specialists was high immediately 
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after the March 11 tsunami and earthquake … continuity of previous medical 

care was an essential part of these satellite clinics (567 p.291) 

Table 4.3: Chronic disease health care needs in disasters. 

 

Findings on healthcare issues for chronic disease management from the review are 

summarised in Table 4.3 and expounded below.    

Management of Medication in Chronic Disease (ICPC A98~50) 

A substantial number of articles reviewed examine issues of management of medications. 

Recurring foci include procurement and continuity of medication (119, 558-559, 561-2); greater 

Management of medication in chronic disease  

• Procurement and continuity of regular medication. (119, 558-559, 561-2, 566) 

• Increased dosage requirements. (123) 

• Variation to type of medications needed. (124, 126, 559)  

• Medication adherence. (68, 119, 123, 562)  

• Integrity of medication. (563) 

• Benefit of local knowledge in provision of healthcare. (123) 

Healthcare needs of chronic disease  

• Individuals with a greater number of comorbid chronic conditions required increased 

healthcare provision. (119, 129, 475, 561)   

• Changes in frequency and healthcare needs occurred in presentations to primary 

care. (348, 350-354, 475, 564)   

• Lack of a primary care provider was associated with lack of medications in 

evacuation. (119) 

• Acute presentations were more likely in those with chronic conditions  (119, 129) 

• Changes in chronic disease parameters and in medication doses were documented 

(124-126, 449, 565) 

• Variation in prescription patterns occurred over time (101, 203, 348, 537, 553, 554, 

564)           

• Appropriateness of local knowledge improved provision of healthcare (123) 
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medication requirements of chronic conditions (123); change in prescription requirements ( 

124, 126);  medication adherence (68, 123, 562); integrity of medication (563); and 

appropriateness of local knowledge in provision of healthcare (123).  

Procurement and Continuity of Medication (ICPC A98~50) 

Perhaps one of the most crucial needs during disasters is procurement and continuity of 

medication. (119, 558-559, 561-2) Just two weeks after Katrina struck, thousands presented 

to Red Cross shelters in Louisiana. Almost half of those with a chronic condition arrived at the 

shelter without medications. (119) Lack of a primary care provider was associated with arriving 

with a lack of medications. (119) 

Continuity of medications is also important for those with illicit substance addiction. One month 

after Hurricane Sandy destroyed health a buprenorphine – naloxone clinic almost half those 

interviewed reported difficulty maintaining their supply. (566)  

Quantities of Medications 

Chronic conditions require greater quantity of medications per condition than acute conditions. 

Data on pharmaceutical needs and delivery post Katrina show that the 15% presenting for their 

chronic care medications accounted for 68% of the medication doses distributed. (123) 

Adherence to Medication 

Factors influencing continuity of medication ranged from failure to evacuate with medication 

(562); supply chain issues due to health infrastructure destruction or difficulty accessing 

doctors or pharmacists (68); or limited availability of patients’ specific medication types or 

brands. (123) Following a flash flood in Kagoshima Prefecture Japan nearly half the evacuees 

presenting at 9 medical facilities had not taken any of their routine medications to the 

evacuation centre. (562)  

Even when supply was readily available low medication adherence has still been documented 

(562) with reports of self-regulation and reduction of dosage. (68) Most concerningly, low 

medication adherence was shown to translate into health deterioration at 1 month post event. 

(562) Characteristics of those most at risk of poor medication adherence were older age, (562) 

evacuee,  (119) and male gender, (119) with elderly evacuees showing the highest risk. (562)  
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Integrity of Medication 

One study highlighted the need to be aware of the effect of specific medication on patient 

thermoregulation during heat waves for example, through increased endogenous heat 

production or disruption of heat dissipation. A 5 year longitudinal study showed a median 

intensive care unit (ICU) stay length for users of drugs associated with abnormal thermal 

homeostasis of nine days, with three days for non-users. There was no difference in mortality. 

(563) 

Addressing Healthcare Needs of Chronic Disease 

Those with an increased number of comorbid chronic conditions show significantly greater 

healthcare needs during disasters and in the ensuing months. (119, 129, 475, 561) Following 

the GEJET, chronic diseases became an issue early, within the first week, with presentations 

due to acute exacerbations and medication needs. (141, 567) These early chronic disease 

presentations are supported by studies across most disaster types. (123, 475, 562) 

Presentations to General Practitioners 

Few studies report healthcare needs managed in primary care. The few articles from General 

Practice retrieved by this review showed changes in frequency and healthcare provision 

patterns (348, 353-354, 564)  including a significant increase in presentations to GPs over the 

first year post disaster. (354) This was also observed in the eighth year following a cargo 

aircraft crash and with no increase in hospitalisation rates (348) reinforcing the need for studies 

across all components of the health service to gain a comprehensive view of the health needs. 

Chowdhury et al. (557) reported on interviews with ED nurses in the US Virgin Islands following 

two back-to-back Hurricanes Irma and Maria. Nurses estimated that 70% of ED visits could 

have been prevented with access to routine care or medications with more than half related to 

chronic conditions. This was reiterated in a review by Murakami et al. (568) following the 

GEJET where interruption to regular treatment and ongoing surveillance were seen as the 

greatest issues.  

Acute Presentations 

Those with a chronic condition were three times more likely to present with an acute 

presentation, either an exacerbation of their chronic condition (119, 129) or a separate acute 

condition that might also adversely affect their underlying chronic condition. (129)  
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Pre-Existing Conditions (ICPC A98) 

Data from studies across hurricanes, earthquakes and floods document changes in medication 

dosage requirements and significant changes in chronic disease parameters. For example, 

altered insulin requirements due to changed diet or activity levels, or following increase in 

HbA1C levels have all been reported in DM. (124-126, 449) Deterioration in symptoms and/or 

laboratory data were reported over the year following the GEJET in approximately half those 

with pre-existing rheumatoid arthritis. (565) 

The expanding research data documenting these adverse changes in health parameters such 

as HR, BP, HbA1c, and lipidemia in the months and first year of recovery support the urgent 

need for ongoing review of chronic medical conditions over the first days, months and years. 

(124-125, 449, 565)  

Temporal Variation in Medication Type Influenced by the Disaster Environment 

A number of studies reviewed observed changes in medication prescribing over time as 

medical and environmental conditions deteriorate or improve following disasters. (124, 126)  

Significant proportional and actual increases in prescriptions for anti-anxiety/depression and 

sleeping medications (203, 564)  have been reported acutely (537) and up to four years post-

incident. (564) This has been supported by studies following earthquakes, (203, 564) 

hurricanes, (572) and floods. (537, 554)  A significant increase in self-administered drugs, and 

in use of sleeping pills or tranquillisers was seen in responders up to 8.5 years after a major 

technological disaster. (348) 

Analgesia [ICD R52.0]  in the context of disasters is particularly difficult, with scarcity of 

resources of personnel, medication and time. (569) Literature on pain management following 

the 2009 L’Aquila earthquake shows a distinct pattern of pain prevalence emerged with a 

biphasic pattern over the five weeks. Acute traumatic pain presented for the first two weeks, 

decreased, then resurged in the rebuilding efforts around the fifth week. Pain due to chronic 

disease relapse was more evident during the second to fourth weeks. (553)   

Benefit of Local Knowledge in Provision of Healthcare 

When large number of evacuees flood into an area it is difficult to estimate medication stock 

requirements but local pharmacies demonstrate a better understanding of the needs of local 
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clients, compared to external medical relief teams. (123) Although not yet studied, this greater 

understanding of health needs would be expected among all local providers. 

4.3.1.15 The Elderly in Evacuation and Relocation (Senility) [ICD R54] (ICPC Z03) 

In Louisiana during Hurricane Katrina, roughly 71 percent of the victims were 

older than 60 and 47 percent were over the age of 75.  

      Christopher Hansen, AARP Group Executive Officer (570) 

The ageing population has a high prevalence of comorbidities and a greater risk of morbidity 

and mortality during disasters. (139, 571, 581, 583, 650, 651) Almost half the mortality in 

Louisiana during Katrina was in those ≥ 75 years yet they comprised only 6% of background 

population. (651)  Following the GEJET women 85 years or older had the highest mortality risk 

over the first 3 months. (573) 

The research retrieved highlighted evacuation and relocation as critical decisions for all 

affected by disasters, but particularly for the elderly, both those living at home and those 

resident in Residential Care Facilities (RCFs). (233, 574) The evidence showed the significant 

effect of evacuation on increased morbidity measured by hospitalization rates, (571) on 

functional deterioration, (233, 575, 692) and on a trend towards increased mortality that was 

statistically significant in a larger study of over 36,000 evacuees. (571) Morbidity was 

significantly increased in the elderly in the first 3 months following Hurricane Katrina, (233) and 

following Hurricane Sandy. (581) Further studies have shown an increased prevalence of 

cardiovascular disease, respiratory disease, and injury up to 12 months following Sandy. (466) 

Prolonged displacement of the elderly was associated with an increased risk of fracture, in 

particular hip fracture. (231) During Hurricane Sandy restricted access to food and water 

significantly increased hospitalization rates for dehydration in those over 65 years. (650)  

4.3.1.16 Patterns of Morbidity and Mortality by Hazard Type 

Despite consistency of health presentations across disasters there were some patterns of 

health presentations specific to disaster types which are worth a brief mention. A few 

conditions were highly specific to just one type of disaster including tsunami sinusitis and 

tsunami lung to tsunamis. (149) 
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Certain conditions, injuries in particular, showed greater prevalence in disasters due to 

particular hazard types. For instance, climate related hazards, including floods, cyclones, 

storms, drought ,and extremes of temperature have been the predominant hazard types over 

the last two decades, and responsible for ninety percent of disaster occurrences. (576) 

Drowning, hypothermia and acute injuries were seen more often during flash flooding, than 

slower onset flooding. Acute injuries were more likely to be fractures or lacerations in faster 

moving water. Being in a motor vehicle and of male gender significantly increased the risk of 

mortality in higher income countries. (577-578) In Australia 79% fatalities were predominantly 

male (79%), associated with 4-Wheel-Drive vehicles (75%), and aged less than 29 years, 

suggesting they might be preventable. (577)  

Hurricanes and floods were responsible for a higher incidence of drownings, (514) while 

earthquakes resulted in a higher prevalence of musculoskeletal injuries and crush syndromes 

due to damaged infrastructure. (244, 532, 579, 580) compared to terrorism was shown to result 

in higher rates of PTSD reflecting the distress of malevolent intent. (551, 640) Particulate 

matter from fires and dust storms showed effects on respiratory presentations to hospitals. 

(236, 237, 478, 480, 482, 513) Extremes of temperature, particularly heatwaves, contributed 

to high levels of excess mortality. (637, 649) with risk of long-term neurological deficits from 

heatstroke. (582)  

4.3.1.17 A generalist précis of health effects of disaster 

The results combined across body systems and hazard types to provide a broad generalist 

understanding of the physical health effects of disasters within a response and recovery 

temporal framework. 

Epidemiological data from the literature review demonstrates association with disasters with a 

considerable range of health effects across multiple body systems. Emergence of de-novo 

clinical conditions as well as exacerbations and deteriorations of pre-existing conditions were 

observed. Most notably, these health effects were noted across disasters due to different types 

of hazards. Furthermore, longer term health effects, rarely incorporated into current disaster 

planning, were emerging from a number of extended prospective studies. Combined, this 

evidence has the potential to inform the planning of disaster healthcare through all stages of 

prevention/mitigation, preparedness, response and recovery and rehabilitation, across 
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different types of disasters, and across all levels of healthcare, primary, secondary, and 

tertiary, for clinicians providing care in communities struck by disaster. 

The literature review provides evidence of a large range of health effects across body systems 

and disaster types highlighting longer term effects rarely incorporated in current disaster 

planning. Table 4.4 aggregates the key concepts for General Practitioners to consider in 

disaster healthcare arising from the review of the data.  
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Table 4.4: Synopsis of key concepts of disaster healthcare from the literature review. 

 
 

 

      Epidemiological studies showed: 

 Health consequences of disasters included:   

o an increase in prevalence and incidence of disease (120-122, 135-136, 144, 147, 221, 
232, 241, 244, 247, 380, 447, 450, 457, 467, 469, 478, 483, 537)   

o deterioration in pre-existing conditions  (119, 124-126, 129, 453, 541, 559, 561, 565) 
o emerging new diagnoses (148-149, 444-446, 501, 584) 

           Health effects across disaster types despite some variation due to disaster type:  

o cardiovascular (127, 150, 380, 446, 453, 463-464, 467-469) 
o respiratory (122, 136, 492, 498, 500-502, 505-510, 512, 515) 
o endocrine  (124-126, 129, 145, 447-449, 451-452)  
o skin  (121, 130-131, 524-526, 557) 
o digestive (132-133, 521-523) 
o genitourinary  (125, 452, 541-543, 557) 
o mental and behavioural health (134, 214-215, 221, 430, 550, 554, 566) 

Healthcare effects over time: 

o over days (119, 123, 135-137, 147, 149, 230, 236, 242, 445, 453, 454, 456, 479, 492, 509, 
513-514, 524-525, 541, 543, 548-549, 625, 637)  

o weeks  (121, 138, 147, 450, 475-476, 499, 524, 535, 553, 558, 557, 560) 
o months   (65, 120, 124, 126, 243, 449, 559, 581, 586) 
o years  (140, 143, 223, 226, 235, 380, 455, 458, 467-468, 474, 483, 485, 489, 498, 500, 

533, 564, 639, 696) 

Co-morbidity of health effects across body systems: (143, 447, 460, 547) 
o mental health  
o physical health 
o public health 
o social determinants (68, 119, 144,  449, 457) 

Change in chronobiology was observed in some clinical conditions:  

o AMI (150, 467), SCM (135), HUSVT (137)   

          Healthcare utilization and healthcare need changes (353-354, 348-349) 

More vulnerable groups included: 

o pregnant women  (126, 145, 555-556)  
o the elderly  (139, 146, 231, 452, 466, 514, 581, 583, 625, 638, 650-651, 692)  
o evacuees   (119, 139, 451, 521, 562, 567, 571, 583, 639,  692) 
o those with pre-existing conditions  (119, 123, 125-126, 147, 380, 452-5, 475, 541, 562, 

565, 637) 
o those with multiple co-morbidities  (119, 123, 125, 129, 142, 559, 561)  

Evidence retrieved on the health effects of disasters had: 

o limited data sourced from General Practice primary healthcare (350)  
o limited data sourced from Australian and Torres Strait Islander populations 
o limited extended longitudinal cohort studies to examine the risk of conditions with 

extended latencies such as cancers (381, 693) 
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4.3.1.18 Health Effects Across Disaster Types 

Despite some variation in health effects due to disaster type in retrieved studies, considerable 

consistency was observed across disaster types. (127, 143, 144, 150, 459, 474)  As discussed 

in the results, the evidence demonstrated increased prevalence and incidence of disease, 

(120-122, 135-136, 144, 147, 221, 232, 241, 244, 247, 380, 447, 450, 457, 467, 469, 478, 483, 

537) deterioration of pre-existing conditions, (119, 124-126, 129, 453, 541, 559, 561, 565) 

increased mortality rates, (452, 466, 581, 649) and new emerging diagnoses related to 

disasters. (148-149, 444-446, 501, 584) 

Consistency across disaster types was illustrated by an increase in blood pressure 

documented across earthquakes, (454) and tsunamis, (141, 453, 456, 639) hurricanes, (124) 

terrorist attacks, (474) and technological events. (458) This was further exemplified by an 

increase in other cardiovascular conditions including AMIs following hurricanes, (457) 

earthquakes, (450, 459) floods, tsunamis, (585) terrorism, (143) and technological events, and 

SCM following earthquakes, floods and tsunamis. (135, 243, 446) 

Corroboration was seen across other ICD-10 and ICPC-2 classifications of disease including 

respiratory, (480, 485, 488, 509, 557, 586) endocrine, (124-126, 145, 449, 450, 557) skin, 

(130-131, 557) digestive, (132, 484, 523) genitourinary, (541, 543, 557) and mental and 

behavioural health. (134, 348,  550, 554, 566) 

Deterioration of pre-existing conditions across disaster types was exemplified by deteriorating 

diabetic control demonstrated in articles sourced from earthquakes, tsunamis, (448-449, 451) 

floods, (126) hurricanes (124-125, 145) and terrorist attacks. (447) 

New emerging conditions appearing from disasters included conditions such as tsunami 

sinusitis, tsunami lung, Takotsubo’s cardiomyopathy (149, 445-446, 584) and debris flow 

syndrome. (444)  

Public health concerns such as access to medication (68, 119, 557, 561) and health care (68, 

557, 561, 568) was consistent across disasters. Power and water utility outages resulted in 

issues of CO exposure (136) and restricted access to food and water. (650) Increased risk of 

acute injury in the clean-up existed due to hazard exposure in the post-disaster environment. 

(625, 638) The significant effects of evacuation and relocation (139) were reflected by 
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increased rates of functional impairment in the elderly, (233, 575, 692) hospitalization, (571) 

and mortality. (571, 651) 

Groups identified as more vulnerable were similar across disasters. (64, 651) This review 

predominantly identified articles showing greater risk for pregnancy women, (126) the elderly, 

(139, 452, 466, 581, 650, 692) evacuees, those with chronic medical conditions, (565) and 

those with comorbidities. (119, 123) 

This consistency in health effects across disaster types supports the current all hazards 

approach to disaster management. 

4.3.1.19 Health Effects Over Time 

A significant burden of healthcare need continues in communities following the acute incident. 

Findings from the review revealed effects on health over immediate, intermediate, and long-

term time periods. With some variation due to the disaster environment, early effects reported 

by the articles retrieved included increased incidence of BP, AMI, SCM, NCCP, HUSVT, 

GORD, respiratory effects from dust or smoke, sunburn, (524) and animal/insect bites in the 

first days. (524)  

In the weeks following disasters articles reported increased incidence of BP, AMI, SCM, 

NCCP, CVA, pneumonia, dermatitis, lack of sleep, falls, carbon monoxide poisoning, sinusitis, 

(524) dermatitis, urticaria, (121) tetanus, (138) and acute respiratory infections. (535) 

In the months following disasters articles reported increased incidence of HF, PTE, 

cerebrovascular conditions, herpes simplex and herpes zoster (120) and dermatitis; as well as 

deterioration in existing conditions such as diabetes, (124, 557, 639) BP,  (124, 449) and 

hyperlipidemia. (124) Three quarters of Katrina survivors had a chronic condition with over one 

fifth reducing or terminating treatment in the 12 months post hurricane. (68) 

In the years following disasters articles reported increased incidence of HTN, AMI, sinusitis, 

(639, 140) DM, (639) asthma, (140) deterioration of pulmonary function, and GORD, (140) as 

well as changes in social determinants of health within populations. (150, 639) The evidence 

on oncological and other conditions with even longer latency is still emerging. (587) 
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Such data demonstrates a need to incorporate continuity of healthcare into response and 

recovery planning for many years post-disaster; considerably longer than current planning. 

Early management is an opportunity for disaster health risk reduction in order to prevent acute 

deterioration of these conditions. (639) 

4.3.1.20 Co-Morbidity of Health Effects Across Body Systems 

Studies retrieved showed co-morbidity of mental and physical health. (145, 447, 537, 477, 588, 

589) PTSD was shown to be associated with new incident diabetes. (447) Acute physical injury 

in the WTC was associated with increased odds of a diagnosis of chronic disease 5-6 years 

later and a risk of mental health problems including PTSD. (477) 

4.3.1.21 Disaster and Social Determinants of Health 

Disasters can contribute to deleterious effects on social determinants of health including 

physical environment, income, education, employment, social environment, and access to 

healthcare services. (641) It has been suggested that disasters themselves could be classified 

as an environmental determinant of health.  

While no retrieved studies specifically attempted to quantify the effect of disasters on social 

determinants of health, several studies reported a deleterious effect during such disruptive 

events, particularly those discussing cardiovascular risk post Katrina. (150, 457)  Greater lack 

of access to medication was seen in those without health insurance. (68, 119) Disruption to 

chronic disease treatment was more likely in those with financial issues, no health insurance, 

and housing needs. (68, 119) 

Furthermore, change in social determinants of health in the local population has been 

documented several years post Katrina with significant changes in prevalence of employment, 

medical insurance, medical non-compliance and smoking reported. (457) This was reflected 

by a significant change in the health of the population of those presenting with AMIs 3 years 

post Katrina, with a lower mean age of onset and an increase in multiple vessel disease. (457) 

Combined with observed changes in personal healthcare behaviours of smoking and alcohol 

consumption post disaster (134, 550, 554) these have been suggested as contributing to the 

documented increased risk of AMI in particular over the years post disaster. (127, 143-144, 

457, 459, 585) Some of this may have been attributable to selective population resettlement 
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away from the disaster area. (127)  An increase in risk of cardiovascular risk factors has been 

reported in a longitudinal cohort study following people living near the Fukishima Daiichi 

Nuclear Power Plant following the GEJET.  A proportional increase in overweight/obesity, 

hypertension, diabetes mellitus (9.3% to 11.0%), dyslipidemia, liver dysfunction, atrial 

fibrillation, and polycythemia was seen in the 1.75 year follow up. (639) 

Regardless of cause, the research suggests a benefit in assessment of population health 

needs post disasters to inform preventative healthcare measures in recovery. Missing from the 

evidence is the effect of disruption to maintenance of primary care in management of 

cardiovascular risk factors. (127) 

4.3.1.22 Changes in Chronobiology and Characteristics of Clinical Presentations 

Post disaster increased frequency and type of clinical conditions presenting to healthcare was 

documented (348, 353-354) including change in both dosage and type of medication 

prescribed. (564) 

Change in chronobiology of some conditions presenting post Katrina, particularly 

cardiovascular conditions such as HUSVT and AMI was observed. (137, 150) AMI in the years 

post hurricane was significantly more likely to occur during the night and on weekends. (150) 

These are important considerations for clinicians.       

Interestingly time of day was also shown to have an effect on the type of clinical presentations 

post-earthquake. For example, the first earthquake striking Christchurch in the early am 

resulted in a greater proportion of AMI to SCM compared with the second earthquake that 

occurred in the afternoon. (135)  

4.4 Discussion 

The literature was systematically searched for publications between January 2007 to January 

2021 in PubMed, EMBASE and Google Scholar databases following the PRISMA guideline 

using combined MeSH terms and keywords for “disaster exposure” and “health outcomes”. 

The search retrieved 204 articles covering exposure to both natural and man-made disasters, 

as well as health outcomes relevant to patient management in primary care. Findings covered 

63 different disasters from 18 countries.  
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Reflecting the challenging research field of disasters, studies retrieved were predominantly 

cohort and cross-sectional studies with a few case studies clarifying new emerging conditions. 

Articles focused on aetiology of disease, as well as specific issues of chronic disease and aged 

care management. Content analysis, according to WHO international disease classifications 

(ICD10 and ICPC2), identified an increase in prevalence and incidence of medical conditions 

across most body systems, along with deterioration of pre-existing chronic conditions over 

immediate, intermediate, and long-term time frames following disasters. Health consequences 

were comparable across different disaster types. Mental and physical health conditions were 

mutually exacerbating. Population effects on social determinants of health were significant and 

potentially contributed to poorer health outcomes, supporting the proposal that disasters 

themselves are an environmental determinant of health.  

Findings from this review demonstrated association of de novo clinical conditions with 

disasters, as well as large numbers of patients with exacerbation of pre-existing conditions, 

presenting over time post disaster. High risk groups were identified, in particular the elderly, 

the pregnant, and those with chronic disease, to support early identification and targeting of 

these groups by healthcare providers.  

This literature review synthesises the health effects associated with disasters, across body 

systems and hazards, to provide an easy reference for GPs involved in disaster healthcare. 

4.4.1 Limitations of Existing Research Evidence 

The relationship between disasters and health effects are complex. Challenges exist in 

establishing the evidence for cause and effect with conduct of randomly controlled trials near 

impossible. Direct effects and indirect effects may be influenced by multiple confounders that 

are difficult to assess or even identify. Degree of health effect and degree of exposure are 

difficult to quantify. Ongoing trauma from events such as aftershocks, substantial relocation of 

populations in the aftermath, differential resources in response as well as the background 

health context within and between developing and developed countries, and ethical constraints 

to ensure vulnerable disaster populations are not further traumatized by participation in the 

research, are but a few of the significant obstacles in this field of research.  

Longitudinal and retrospective cohort studies, cross-sectional and case studies, are the usual 

study design employed. These studies make it difficult to establish cause and effect but do 

provide early evidence of increased prevalence, new incidence, and deterioration of clinical 
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conditions, along with understanding of new emerging conditions. On their own observational 

studies are unlikely to be able to provide sufficiently robust evidence to suggest changes to 

clinical practice but as the number of mutually supportive studies increases to provide 

triangulation of data, the evidence strengthens. (434) 

Within these constraints, the evidence on physical health effects, in combination and comorbid 

with mental health effects, is continuing to grow as each clinical discipline gains experience 

and awareness of the need for research to inform clinical practice in disaster contexts. Larger, 

longer studies are further defining associated risk and suggesting causality.  The discipline yet 

to contribute research in any substantial manner is primary care, including General Practice. 

GPs are the community healthcare professionals usually responsible for chronic disease 

management and holistic coordination of a person’s healthcare across all domains of health 

both significant burdens in disaster healthcare. The lack of evidence from this section of 

healthcare provision leaves a significant burden of disaster healthcare need poorly 

understood.  

Studies are beginning to emerge on other body systems less-well studied in the disaster 

context, including a number from the longitudinal studies post WTC attacks. These include 

research on autoimmune disease such as polyarticular arthritis and sarcoidosis, (693) 

rheumatoid arthritis, (142) and thyroid disease. (534, 536, 538) 

4.4.2 Strengths and Limitations of this Review 

Noteworthy gaps existed in the literature reviewed. Selection bias existed due to limitation of 

articles to published papers from the last 14 years with dominance of evidence from recent 

disasters.  Countries with access to greater research funding are more able to contribute large 

prospective studies. Articles primarily related to mental health were excluded due to the need 

to limit the magnitude of the review, but physical and mental health are integrally linked so any 

separation is arbitrary. Articles on pandemics were also excluded to limit the scope and the 

the different specific considerations in healthcare in pandemics. These results cannot be 

extrapolated to all populations. In particular, no articles retrieved considered indigenous 

populations, possibly due to less available evidence.  

Another notable limitation was the lack of research based in General Practice and other local 

primary healthcare provider services, including pharmacy. Less than 2% of articles retrieved 

by the search reflected the healthcare needs presenting to primary care doctors, GPs. The 
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authors believe this is a true reflection of the existing evidence based on their knowledge of 

the nascent nature of this field in General Practice.  

Strengths of this literature review were its broad overview of a substantial body of evidence 

providing an holistic understanding of the health effects of disasters focused more on 

individuals, rather than body systems or hazard type.  

4.5 Conclusion 

In accordance with the Sendai Framework for Disaster Risk Reduction (2015-2030) knowledge 

of the epidemiology of the health effects of disasters provides an opportunity for risk reduction 

with the potential to improve health outcomes following disasters. It suggests a benefit in 

incorporating continuity of healthcare, surveillance and preventative care into response 

planning for years of recovery. This is considerably longer than current planning that focuses 

healthcare activities on acute health effects in the weeks to months following the acute 

incident. The multiple health effects across health care domains such as acute, chronic, 

physical, psychosocial, public health, and social determinants, along with movement of 

population, support a comprehensive approach to disaster healthcare management. 

Continuity, surveillance, prevention, and comprehensive healthcare across multiple healthcare 

domains are well within the usual purview of General Practice. 

Clarifying the needs in disaster healthcare assists in identifying potential contributions of GPs 

and therefore defining GPs’ roles in disasters. The review provides knowledge on the 

substantial volume and number of disaster healthcare conditions falling within the usual scope 

of General Practice and identifies potential presentations in relation to periods of time following 

the acute incident, creating a useful reference source for surveillance in the aftermath. The 

findings have been presented at many conferences, and at government meetings. (See 

Appendix 4.4 for WADEM international congress abstract.)  

Simultaneous to the conduct of this literature review, Study Two and Study Three, reported in 

Chapters Five and Six respectively, were being conducted. The next chapter, Chapter Five 

Study Two General Practitioners speak: silent voices in disaster healthcare is a qualitative 

study, investigating the roles, experiences, and challenges faced, by a cohort of disaster-

experienced General Practitioners, in Australia and New Zealand.  
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CHAPTER 5: STUDY TWO 

5 GENERAL PRACTITIONERS SPEAK: SILENT VOICES IN DISASTER 

HEALTHCARE: A QUALITATIVE STUDY 

The substance of this chapter is published in the Australian Journal of General Practice. The 

publication: General practitioners in the field: A qualitative study of general practitioners’ 

experiences in disaster healthcare is included in Appendix 5.1 and reproduced with permission 

from The Royal Australian College of General Practitioners from: 

Burns P, Douglas K, Hu W, Aitken P, Raphael B. General practitioners in the field: A 

qualitative study of general practitioners' experiences in disaster healthcare. Australian 

Journal of General Practice 2020;49(3):132–38. Available at 

https://www1.racgp.org.au/ajgp/2020/march/general-practitioners-in-the-field (4)   

The figures and tables from this article have been included separately within the chapter with 

the permission of The Royal Australian College of General Practitioners and the authors.  

A perspectives article opening discussion on the subject of GPs’ roles in disasters is included 

as Appendix 5.3:  

Burns PL, Aitken PJ, Raphael B. Where are general practitioners when disaster 

strikes? Med J Aust. 2015;202(7):356-8. (6) 

Two international conference abstract publications contribute to the subject of GPs roles in 

disasters are included as Appendices 5.4 and 5.5 respectively questioning what the role of the 

GP is in disasters, and suggesting that GPs have value in contribution to disasters:  

Burns P, Douglas K, Hu W, Aitken P, Raphael B. When Disaster Strikes what is the 

Role of the Local Primary Healthcare Doctor? Prehosp Disaster Med. 2017;32(2):S70-

S1. (590) 

Burns P, Douglas K, Hu W, Aitken P. The Future of Disaster Medicine is Based on 

Primary Care Involvement. Prehosp Disaster Med. 2019;34(S1):s67. (591) 
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Finally, a perspectives article provides discussion on GPs having a role in managing the large 

burden of disaster healthcare identified in Study One, particularly chronic disease, is include 

as Appendix 5.6: 

Burns PL, Douglas KA, Hu W. Primary care in disasters: opportunity to address a hidden 

burden of health care. Med J Aust. 2019;210(7):297-9 e1. (7) 

5.1 Introduction 

The previous chapter, Chapter Four, Study One Physical Health Consequences of Disasters 

Relevant to General Practitioner, examined the disaster health literature. Recent findings from 

longitudinal, prospective cohort studies on disasters in higher resourced countries, such as the 

2001 WTC attack and 2005 Hurricane Katrina, in the USA, and the GEJET in Japan, have 

demonstrated an association between disasters and health effects that fall within the usual 

mandate of General Practice. These studies reinforce the large burden of healthcare relevant 

to General Practice which suggests a specific contribution of GP continuity and coordination 

of healthcare throughout the PPRR phases, and of long-term surveillance for emerging 

conditions. (228, 567, 592)  

Despite this well-documented substantive evidence of General Practice healthcare need 

during disasters from Study One, little evidence exists on how GPs currently contribute to 

healthcare during disaster response. Little national, or international, guidance exists to support 

GPs in this decision-making. Each year in Australia, GPs working in disaster-affected 

communities need to promptly decide how to respond to provide healthcare for their patients 

and community. Compounding this, these GPs are also experiencing the disaster personally 

as a community member. This chapter, Chapter Five, details Study Two - General Practitioners 

speak: silent voices in disaster healthcare aims to address the gap in knowledge on what GPs 

are currently doing when disaster strikes their communities, what they feel they could be 

contributing, and the challenges they are facing.  

This second study was conducted in parallel with Study One and Study Three, using the same 

method. Therefore, the method for both is covered in detail in this chapter and mentioned 

briefly in Study Three. The methodology and study design for the thesis has been mentioned 

in Chapter 3, Research Design: Methods and Methodology.   
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5.2 Aims 

The aim of Study Two was to explore and document the roles, experiences and challenges of 

GPs in disasters, and to identify barriers to, and benefits of, more active integration. 

5.3 Methods 

5.3.1 Study Design 

A qualitative research study design using semi-structured interviews was conducted, guided 

by Chamaz’s constructivist grounded theory. As mentioned in Ch 3, p117 ethics approval 

covering Study 2, Protocol 2013/659 The Role of General Practitioners in Disasters, was 

obtained from the ANU Human Research Ethics Committee on 10th December 2013. 

5.3.2 Participant Sampling 

A purposive snowball criterion-based sampling strategy was used aiming for maximum 

variation, to select a diverse sample of disaster-experienced GPs with varying professional 

backgrounds and experiences, to obtain a deep understanding across different disaster 

hazards, range of observations and interactions with GPs, levels of response, degrees of 

community impact, and different jurisdictional and geographical locations. We did not attempt 

to offer any statistical representation of the population. (452) GPs with professional exposure 

to disasters in Australia or NZ between 2009 and 2016 including 2009 Victorian bushfires, 

2010/2011 Eastern Australian floods, 2010/2011 Christchurch earthquakes, 2013 Blue 

Mountains bushfires, 2014 Hazelwood mine fire disaster, 2014 Lindt Café Siege or 2016 

Melbourne thunderstorm were invited to participate.   

Potential participants were identified through the researchers’ existing General Practice, and 

Disaster Management professional networks including the RACGP, Health Emergency 

Management Unit, through contacts, or through recommendations from participants 

themselves. Later participants, recruited for theoretical sampling, were principally recruited 

through recommendations from earlier interviewees who recommended GPs with particular 

experience or knowledge. Recruitment was facilitated by my involvement in a number of 

previous disasters which contributed to awareness and contact with GPs and DMs who were 
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involved. Snowballing was also used to invite further participants. Participants were recruited 

by email, phone or in person.  

Data were simultaneously collected and analysed iteratively, and as theories on GPs’ roles in 

disaster healthcare emerged, theoretical sampling aided recruitment of participants with the 

expertise or experience to assist investigation of the emerging theoretical concepts from earlier 

interviews. Sampling was continued until data saturation with no further analytic concepts 

emerging from the data, and the data retrieved felt to provide a deep understanding of the 

broad range of experiences of participants across different disaster types, roles undertaken, 

practice and local community characteristics and effects, personal attributes and impact, and 

levels of involvement.  

5.3.3 Data collection 

I conducted all interviews between 2014 and 2016, at a location and time most convenient for 

the participant. The majority were held face-to-face undertaken in the GP’s own medical 

practice, with a few held by telephone due to time or geographic restrictions. Any follow-up 

interviews were conducted by phone for convenience. All interviews were audio-recorded. 

Written consent was obtained.  

5.3.3.1 Semi-structured interviews 

Semi-structured interviews were chosen as a method for data collection in order to gain a 

broad understanding in a field with little published data. Semi-structured interviews allowed a 

exploration of the data from the perspective of the GPs themselves. Data collection through 

private semi-structured interviews was felt to provide greater confidentiality and comfort for the 

interviewees.  

No validated interview proforma was available. A proforma was developed with reference to 

the literature, and from the experience of our research team, to address the research aims and 

objectives. It was piloted with two GPs. The interview questions, aligned with research 

questions 2-7 (Ch1), and guided the investigation. See Appendix 5.2 for interview proforma.  

Open ended questions allowed wide exploration of the topic, and explication of new knowledge 

as it arose. Obtrusive, or potentially traumatising language or questions were careful avoided. 

At the commencement of this doctorate in late 2013 there were questions that did not have 
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answers. That premise was used to develop inquiries that would allow a broad scope of 

knowledge from the first interviewees and direct theoretical sampling of later participants to 

explore emerging theoretical categories. 

Questions explored the roles, experiences and challenges of GPs responding to recent 

disasters, along with perceptions on what might represent best practice involvement. Insight 

was sought on the value and contributions GPs brought to disaster healthcare, and on the 

benefits and challenges of inclusion, including identification of areas where GPs might benefit 

from building capacity to undertake these roles through specific training, skills, knowledge, 

resources, or support. Data were sought on ways GPs might support the health and well-being 

of their communities, and clarification on resources and support that might assist them in their 

work, along the continuum from minor crisis to disaster. The research particularly examined 

perceptions of safety of the GPs themselves.  

The focus of the questioning developed as the research study proceeded, with later interviews 

concentrating on emergent themes. Initial queries focussed on whether there was any role for 

GPs, with later interviews focussing on elaborating on what those roles might contribute, and 

how that role could be linked to other responders. Data analysis progressed in parallel with the 

interviewing, and with the review of the literature on health consequences of disasters. 

Through iterative coding, categorising, and ongoing data collection, theories emerged.  

5.3.3.1.1 Interview process 

Interviews were conducted as an interactional exchange of dialogue between two participants, 

following an inductive, constructivist interviewing style. Interviews provided validation of the 

interviewees’ experiences and legitimation of identity, explored aspects of the questions of 

most relevance to the interviewee, and developed emergent understandings of the subject 

under discussion. Use of this interview process as a method enabled deeper questioning, 

verification, and further exploration of ideas emerging during the interview, initiated by either 

the interviewer or the interviewee.  As the concepts evolved with the study so did the 

interviewing. (396)  

I felt my position as a GP facilitated conversation, in general, however I maintained an 

awareness of how this might also impede some discussion. I attempted to manage my 

influence on the research results through recording memos, before and immediately following, 

each interview, as well as during coding, and other stages of data analysis. Immediately before 
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the interview, memoing recorded my expectations and, as possible, my presumptions. 

Following the interview memo writing documented my overall review and reflections. Memoing 

was particularly useful in capturing new understandings arising from the new data item, and 

any impact on the existing developing concepts and theories. New questions arising from the 

interview were noted, along with my thoughts on further GPs who might need to be invited for 

interview to further clarify questions arising from this interview, or to provide a negative case 

or a theoretical validation to concepts arising. Memos also noted any non-verbal emotional 

messages conveyed ranging from excitement, or grief, in recalling involvement in the disaster, 

to a passionate need to convey their story to help others avoid the same experience. As 

experiences in this field can be distressing, care of interview participants was a priority with 

omission of particular questions during interviewing if it was felt they might cause distress. 

The interviews provided the building of a mutual understanding on emergent theories during 

investigation of the research questions and queries. (396) Despite following the same interview 

proforma with each participant, each interview evolved in different ways, and the detailed 

comprehensive data emerging was captured through a constructivist framework. (396) Data 

was collected and analysed iteratively, and, during the course of the research study, common 

models of GP engagement with existing systems of disaster health management emerged. 

These were reviewed, revised, and reviewed again. Sampling was continued until no further 

analytic concepts emerged from the data.  

5.3.4 Data recording and transcription 

All interviews were audio recorded with consent and transcribed verbatim. Permission was 

sought from participants to audio record and transcribe.  Interviews were the preferred method 

for this study for several reasons. Communication is one of the five critical skills strongly 

endorsed by the discipline of General Practice. (593) GPs interviewed may have had 

expectations of the practice of strong communication skills during an interview from a GP 

colleague. As skilled communicators, trained to actively listen to patients during important 

dialogue, transcribing notes may have appeared as less supportive, and subtle cues of 

emerging distress from the interviewee more easily missed.   

Secondly, and crucially, greater engagement in, and attention to, the conversation with the 

interviewee was enabled. The interviewer was freed to consider the data as they emerged and 

to be fully involved in an interactive dialogue with the participant where we were both able to 
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concentrate on constructing a knowledge and understanding around the themes and questions 

under discussion. In later interviews, in particular, this allowed us to both contribute to the 

development and exploration of categories and theories that were emerging.  

Thirdly, not having to write notes while interviewing, enabled observation of, and engagement 

in, the nuances of the unspoken communication (pauses and gasps, a sense of quiet about a 

topic, hesitation out of respect for those lost, a broad smile at a humorous recount) and the 

intensity of the surrounds (phones ringing in the surgery, staff interrupting to ask the 

interviewee questions about patients, the personality of the doctor in how they responded) all 

noted after the interview in memos, but more difficult to write up if also trying to recall and 

record the content. Interview data were transcribed verbatim, to avoid loss of any nuances, 

and reviewed immediately after the transcript for accuracy.  

Fourth, in regard to audio recording and transcribing the focus group, I was fully focused on 

convening and contributing to the discussion. Manually notating the session would have 

missed valuable information and reduced my ability to facilitate the exploration of the data 

under discussion. 

Interviews are interpretive in nature and coding introduces interpretative bias. Although a 

professional transcription services was used to transcribe the interviews verbatim, I checked 

the interview transcripts for accuracy, as well as for nuances and emotional sentiment. (392)  

5.3.5 Data analysis 

Interpretation of the data occurred in an iterative process of data collection and data analysis 

as we conceptualised the theories, then tested these with the data arising from more 

interviews, from the literature review, and later from the focus group. (396, 594) Figure 5.1 

identifies some of the grounded theory processes in the research program, from identify the 

problem to the conceptualising and developing the theories. 
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Figure 5.1: Outlining the process of data handling and analysis within our broader research process. 
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Data generation: memoing before, during & after data collection & analysis
Data analysis: ongoing data analysis during data collection

Data analysis: development of early theoretical concepts from the coding
Theory development: conceptualising and forming emergent theories
Theory development: developing and revising  theory and diagramming

Data analysis: constant reiterative comparison of codes and categories
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Interview audio data was transcribed promptly after completion of each interview. This allowed 

discussion, analysis, and coding iteratively as data collection proceeded. Memos written by 

the interviewer before and after each interview, were grouped with the interview transcripts 

and included in the data for analysis.  

5.3.6 Data coding and categorising 

Each data item, or individual interview, and memos, were discussed between two researchers 

(PB, BR) within two weeks of conducting each interview to reduce any recall bias. PB wrote or 

recorded memos during, and following, each discussion of the interviews with BR, to further 

capture impressions and emerging concepts from each interview, and to enable iterative 

comparison and contrast with earlier interviews.  

The coding activities were interpretive. Extensive ongoing reflexive dialogue between myself 

and BR occurred after each set of interviews, acknowledging the influence the researchers 

were contributing in developing the themes through their interpretation of the data. (595) 

Memoing continued during the developing of theoretical concepts. Early interviews were 

analysed and coded as later ones were being conducted.  

QSR NVivo for Mac [version 11.4.3] (419) and Microsoft Excel for MAC [version 16.54] (315) 

were used as tools to support data analysis. (453) During the analysis the researchers (PB 

BR) played an active part in identification and selection of those data extracts of interest. (595) 

Sensitising concepts of disaster management and General Practice, already discussed in 

Chapter 3, influenced the questions asked, and assumptions informing the analysis of the data. 

Diverse perspectives within the broader research team allowed researcher triangulation to 

assist with trustworthiness of interpretations. 

Cases were created as core structural elements in NVivo to link all the data on one entity or 

unit of analysis. Cases were created for each interview participant sorted by disaster 

experience and profession. Each case node contained coded portions of the data sources in 

addition to the whole source, interview transcripts, annotations during coding, memos noted a 

priori and post interview and during data analysis, and the occasional document provided by 

a participant. This data was logged together in the participant case node to aggregate it for 

easy access and facilitated comparison across different disasters, professional occupations, 

and years of experience. Attributes ascribed to each case included demographics (age, sex, 

work location, job description, etc) and disaster characteristics (hazard type, severity, location, 
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etc). The attribute data was gathered in the interviews and then documented in a Microsoft 

Excel for MAC spreadsheet (315) spreadsheet to enable easy transfer into NVivo. 

Detailed line by line coding of the data was supported through use of NVivo software (419) 

with multiple codes applied to single passages. Process or action coding using gerunds was 

used for initial coding. Codes were linked to nodes of topics or concepts emerging from the 

data. Repetitions were useful concepts to use as the basis for a new node. Narrative, and what 

was not articulated or known, was also considered in the coding. The nodes developed into a 

hierarchical structure of categories with subcategories, and assisted with identification and 

development of emergent theories. (392) 

This was followed by focused coding and categorising, grouping codes into a hierarchical 

structure of categories. As coding progressed initially-coded nodes were reviewed and revised, 

merged with others, or aggregated with categories from a higher hierarchy. This process 

assisted with identification and development of emergent theories. (392)  

Coding was developed together by two researchers (PB, BR) for the initial ten data items, as 

other interviews were still being conducted, to confirm inter-coder consistency and to explore 

codes and categories arising. The remaining interviews were coded separately initially by both 

PB and BR, then compared and discussed subsequently case by case, while later interviewing 

was proceeding. Any inconsistency was discussed between the two researchers (PB, BR) and 

revised as necessary by consensus. Findings were discussed iteratively as they emerged, to 

revise and confirm the final themes. Sampling continued until thematic saturation was reached. 

Processes of analysing the data included coding, reflecting in memos and annotations, running 

queries in NVivo for Mac [version 11.4.3], (419) creating graphs in Microsoft Excel for MAC 

[version 16.54], (315) diagramming, then repeating to get the most out of the data. (392) 

Emergent themes were discussed throughout the process allowing theoretical sampling of 

further participants with the experience or expertise to facilitate exploration of the themes. 

Diagramming was used to refine conceptualization, and to support the process of theory 

development. (596) In this study diagramming resulted in Figure 5.3 below, synthesising 

results from the interviews with GPs and representing how their roles might be categorized.  

Reflexivity was crucial, as I was an active participant in the shaping of this research, and was 

facilitated by active involvement of the research panel.  
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5.4 Results 

Thirty-eight GPs were invited to participate. All GPs approached agreed to participate. 

Interviews were conducted between 2014 to 2016; (34 face-to-face interviews; 4 telephone 

interviews; 1-3 interviews per participant; average interview duration 43 minutes; interview time 

range 18 to 90 minutes). 

Table 5.1: Participants Characteristics  

Characteristics  No. 
Sex   
 Female 16 
 Male 22 
Primary medical qualification   
 Australia or New Zealand 28 
 International (other than New Zealand) 9 
Years in practice locally   
 ≥ 10 years 35 
 < 10 years 3 
Employment status   
 Partner/principal 24 
 Contractor/other 14 
Practice Location   
 Urban 9 
 Suburban 9 
 Rural 20 
Practice Size   
 Large (>4) 22 
 Medium (2-4) 15 
 Solo 1 
Country of Practice   
 Australia  29 
 New Zealand 9 
Total  38 

 

Table 5.1: Reproduced with permission from The Royal Australian College of General Practitioners from: Burns P, 

Douglas K, Hu W, Aitken P, Raphael B. General practitioners in the field: A qualitative study of general practitioners' 

experiences in disaster healthcare. Australian Journal of General Practice 2020;49(3):132–38. Available at 

https://www1.racgp.org.au/ajgp/2020/march/general-practitioners-in-the-field (4) 
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Over ninety percent of those interviewed had more than 10 years in practice in the local area. 

The majority were practice principals, were in larger practices, or were in rural areas. See 

Table 5.1.   

 

Figure 5.2: Frequency of disaster types experienced by GP participants. 

Collectively participants had experience with 86 disasters, with a mean of 2.3 disasters per 
participant. Figure 5.2 shows the frequency of past disaster exposure amongst the 38 GPs 
interviewed, demonstrating that many had experienced multiple types of disasters.  
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Table 5.2: List of disasters included in the collective experience of GP participants. 

Disasters experienced by participant GPs 

1977 Granville train crash  
1979 Kent snowstorm 
1983 Mexican earthquake 
1986 Chernobyl nuclear accident 
1988 Piper Alpha offshore oil & gas platform explosion 
1999 Glenbrook train crash 
2001 World Trade Center attacks 
2003 Canberra bushfires 
2005 Cronulla riots 
2009 Victorian bushfires 
2009 H1N1 pandemic 
2010/2011 Eastern Australian floods 
2010/2011 Christchurch earthquakes 
2013 Brisbane flood 
2013 Blue Mountains bushfires 
2014 Sydney siege 
2015 Hunter Valley storm  
2015 Rozelle petrol bomb explosion 
2015 Hazelwood Mine fire 
2016 Thunderstorm asthma event in Melbourne Australia 
<2016 regular floods and quake tremours in Gippsland including 2007 Maffra 
floods 

 
Twenty-one unique disasters spanning nine different hazard types had been experienced, 

including bushfire, flood, major storm, earthquake, pandemic, terrorism, environmental and 

technological incidents are identified in Table 5.2. The sample predominantly covered 

Australian and New Zealand disasters: the 2009 Victorian bushfires, 2010/2011 Eastern 

Australian floods, 2010/2011 Christchurch earthquakes, 2013 Blue Mountains bushfires, 2014 

Hazelwood mine fire disaster, 2014 Lindt Cafe Siege and 2016 Melbourne thunderstorm.  

Four main themes were identified from the interviews: 

1. Spontaneous reactions: Even in the absence of clear understanding of roles and disaster 

systems, GPs responded in a range of spontaneous flexible ways taking responsibility for 
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business continuity and primary healthcare continuity, demonstrating a strong desire to 

contribute to patient healthcare. 

2. Adapting expertise: Roles adopted by GPs were strongly driven by the characteristics of 

routine general practice healthcare adapted to accommodate the adverse situation.  

3. Personal and professional challenges:  Challenges experienced by GPs showed 

consistency across different types of disaster.  

4. Variation in GP integration: Variation in integration into the broader disaster response 

system was seen between NZ and Australian GP cohorts. NZ GPs’ greater integration was 

accompanied by greater certainty of roles and sense of GP value of contribution. 

5.4.1 Theme 1: Spontaneous Reactions  

The range of spontaneous reactions and roles were undertaken opportunistically by GPs in 

response to the disaster. See Table 5.3. 
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Table 5.3: Theme 1 - Spontaneous reactions 

Spontaneous reactions 
1. Business continuity: keeping the general practice doors open  

§  healthcare and business continuity despite degrees of adversity  

• infrastructure or supply issues - damage/relocation 

• accommodating other disrupted practices and patient 

populations 

§  addressing modified patient presentations and populations 

• responding to changed patient needs 

• adjusting to change in types of presentation, patient numbers, 

consultation lengths, and patient population 

• prioritising immediate healthcare requirements and targeted 

preventative activities, during high demand periods  

• changing practice processes and systems temporarily  

• increasing and extending medical outreach, phone calls and 

home visits 

§ practices on the edge  

§ practices outside the disaster “zone” experiencing the same 

effects as those inside the disaster “zone” 

2. Offsite healthcare: GP healthcare in an alternate environment 
§ within the disaster healthcare response system 

• evacuation centers 

• residential care facilities 

• temporary medical clinics on site 

• member of a local response group 

§ outside the disaster healthcare response system  

• spontaneously on site at the incident 

 
Table 5.3: Reproduced with permission from The Royal Australian College of General Practitioners from: Burns P, 
Douglas K, Hu W, Aitken P, Raphael B. General practitioners in the field: A qualitative study of general 
practitioners' experiences in disaster healthcare. Australian Journal of General Practice 2020;49(3):132–38. 
Available at https://www1.racgp.org.au/ajgp/2020/march/general-practitioners-in-the-field (4) 
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Business and healthcare continuity, keeping the general practice doors open, emerged as the 

key priority in the majority of interviews.  

Trying to give that idea, that life carries on, services carry on, in as normal a 

way as possible, while all these other variables are going on around you. 

(GP01) 

A strong sense of responsibility and desire to assist in continuing patient healthcare in their 

local community was expressed by all GPs interviewed, despite the majority conveying a lack 

of clarity about their role or what was happening outside their own general practice.  

We were all told to leave, but we opened our surgery because there are all 

these people that need their scripts. We can’t just close down. Where were 

they meant to be going? (GP02) 

This strong sense of ethical obligation showed in a willingness to stay and work in the practice 

despite adverse conditions and risk of personal exposure.  

[when the earthquake struck] people were standing holding each other up 

and shrieking in the middle of the street. All I could think of was what’s going 

on at the surgery? I tried to get [there] as soon as I could. (GP03) 

GPs in those flooded areas stayed there to look after their communities 

rather than getting out. (GP04) 

Response roles required flexibility, dealing with disruption due to damaged equipment and 

infrastructure, and sometimes managing clinical presentations outside the practice.  

We didn’t open up for over 24 hours. We had no power, no computers, no 

telephones, nothing. Things had fallen off the walls, off the desks. You 

couldn’t walk into the room. It was like something picked the house up and 

turned it around and dumped it.… and you just thought, where do you start?  

(GP03)  

A number of General Practice premises were relocated temporarily or permanently. 

Consequences varied from transferring the patient load to a nearby practice, to repositioning 
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the whole practice, patients, staff, and equipment. Many GPs modified patient and practice 

management during the response in reaction to the changed practice environment. Patient 

needs changed. GPs noted variations in patient presentations including increased 

presentations for psychological distress, lost medication, minor injuries, acute exacerbations 

of chronic conditions, and infectious disease outbreaks associated with altered living 

conditions and crowding.  

Variation in patient numbers, both surge and lull, were commonly mentioned. Local patient 

populations changed with arrival of emergency responders from out-of-area, or evacuation and 

departure of residents temporarily, or permanently.  

There was an outbreak of gastro amongst a large fire crew response group. 

(GP05) 

About 200 families [left] the area. All of a sudden, they weren’t here.  (GP06) 

GPs consistently reported an initial increase in consultation lengths; for some disasters this 

was prolonged. 

Every consultation was five or six minutes of ‘How are you going?’ and ‘How 

are you affected by the fires?’ (GP06) 

Five years later, every consultation still includes something about the 

[earthquake]. (GP03) 

GPs consistently mentioned having to reprioritize patient health care to respond to a change 

in patient needs. 

Cervical smears really went by the way for about a year. When you’re on a 

bed having an examination and you’re having another shake, the last place 

you want to be is in that compromising position. We didn’t do a lot of health 

promotion. (GP07) 

Some practices mentioned changing processes and systems temporarily to cope with the 

increased demand and limited resources in the changed environment. Some practices 

increased their usual outreach activities.  
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One fellow had his whole chicken industry all washed away. Everything got 

wet, so he had no medications. One of the GPs donned her gumboots, 

trotted in for a couple of K with her bag, did some dressings and made sure 

he had all his medications. (GP08) 

5.4.1.1 Practices on the Edge  

The impact of the disaster was felt by general practices beyond the immediate area. 

Researchers noted the particular contributions and issues emerging for practices on the edge, 

outside the disaster “zone”. These practices played a role in buffering and supporting more 

directly affected practices, and populations leaving the area.  The contribution of these 

practices was at risk of not being recognized with their own need for extra resources and 

support overlooked. Some had staff and patients, directly or indirectly, affected. This impact 

was mentioned by two GPs, located two hours, and half an hour, respectively from the incident:  

There was a really big immediate impact.  Something like 2000 people came 

through here. It put a lot of pressure on us, and a couple of our GPs did head 

up to [the disaster site] to assist. Then of course that meant there was 

nobody here. (GP09) 

The first day was shocking. It was pretty horrendous, especially for those 

who’d actually lost their family member, or members. It was horrific.  All the 

seats were filled.  It was hard for us all because we knew these patients too, 

and who had just died and … we were all upset, everyone was on alert. 

(GP10) 

A few participants experienced incidents where airborne distribution of environmental hazards 

such as smoke or pollen created a widely dispersed hazard. One GP commented on the 2016 

thunderstorm asthma event in Melbourne where those affected were widely scattered amongst 

an urban population.   

We knew there was a storm, so although given no information on what was 

happening out in Melbourne, we guessed it was allergies due to the storm. 

Just before 9pm there was an increasing stream of patients presenting with 

acute respiratory distress. We did what we normally do. Just managed the 

surge then back to normal. (GP11) 
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Another disaster, experienced by an outer Sydney GP as having far reaching ripple effects, 

was terrorism with its dependence on spreading fear.  

The siege wasn’t just in Martin Place, the siege was actually all over the city. 

(GP12)  

5.4.1.2 Offsite Roles: Improvisation in an Alternate Environment 

Much less frequently GPs were involved in healthcare provision outside the 

customary medical practice environment. This included working in an 

evacuation centre, consulting in a tent, setting up a clinic in a church, 

attending at the incident site with a doctor’s bag, or as part of a medical 

response team. 

In the community:  

Those of us who lived locally took bandages, dressings and bottles of saline 

to the community centre, because it’s where people will go if the fire really 

hits, because we realised that if it got really bad we would actually be cut off. 

(GP13) 

In a church:  

Three days later we were still isolated. I just had my doctor’s bag. It was at 

that stage I’m sitting there thinking, this is getting a bit serious now. Between 

the three of us, we started to organise a little mini hospital. (GP14) 

Most offsite roles were immediate and lasted only hours to several days. One participant 

mentioned establishment of a semi-permanent medical clinic staffed with offsite GPs which 

continued for several years and then evolved into the local general practice.  

Several GPs mentioned roles facilitating communication amongst GPs, and between GPs and 

other disaster responders, disseminating updates and relevant information to and from 

frontline GPs. Additional responsibilities mentioned involved leadership (cited by a quarter of 

interviewees); media engagement; identification of high-risk patients for other responders; 

patient liaison and advocacy; and provision of health information.  
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There was stark discrepancy here between the Australian and New Zealand participants. In 

the New Zealand cohort, communication channels and GP roles were pre-established and 

linked to the overall response. In the Australian group GP roles were predominantly 

spontaneous and isolated, with minimal involvement in preparedness prior to the incident.  

New Zealand GP:  

A huge amount of work [was done] in preparation for a pandemic. And it was 

led by primary care, so it made a huge difference. We had all the GPs 

engaged. (GP15) 

5.4.2 Theme 2: Adaptive Expertise 

In both Australia and New Zealand the unique characteristics of General Practice healthcare 

provision emerged clearly from the data during coding of response roles, driving the healthcare 

provided by GPs during these incidents: accessible, first contact, whole person, continuing, 

comprehensive, coordinated care, to individuals within a family and community-focused 

environment. (49) This approach, as shown in Figure 5.3, was adapted during the disaster to 

sustain local primary General Practice healthcare as practicable. 

There’s probably no neat answer to the [role of GPs in disasters]. And in a 

way, isn’t that a reflection of general practice? The general practice role is 

you’re making the best of things as they turn up…As it turned out, my role 

was in the practice. (GP16) 
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Figure 5.3: Characteristics of GP care driving the GP response in disasters and in non-disaster times. 
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Reproduced with permission from The Royal Australian College of General Practitioners from: Burns P, Douglas 
K, Hu W, Aitken P, Raphael B. General practitioners in the field: A qualitative study of general practitioners' 
experiences in disaster healthcare. Australian Journal of General Practice 2020;49(3):132–38. (4) Available at 
https://www1.racgp.org.au/ajgp/2020/march/general-practitioners-in-the-field    
 
Figure 5.3 outlines how the characteristics of GPs usual healthcare provision were expanded 

and adapted to accommodate disaster healthcare need. Continuity of medical care emerged 

as the strongest characteristic of care mentioned by the majority of participants: the benefits 

of information continuity for management of chronic conditions, and relational continuity for 

providing a trusted familiar healthcare source.  

And even as a GP, you think ‘Oh, come on, it’s just a script’, and it’s hard to 

see the importance of doing that as opposed to being out there pulling people 

out of broken buildings. But everybody has got their part to play in keeping 

the normal health functions going, keeping people’s COPD [chronic 

obstructive pulmonary disease], heart failure, asthma and diabetes under 

control so that they can be healthy enough to cope with their own lives is 

actually really important. And then there’s the mental health thing. That’s just 

vast. And it started immediately. It really did. (GP02) 

Long-term ongoing medical care through the recovery was discussed, with the need for active 

surveillance by a local healthcare provider with an understanding of the disaster’s impact. 

Value was attributed to an ability to anticipate the effects of the disaster on the health for 

proactive surveillance, and primary and secondary preventative healthcare. 

We are still getting [regular patients] coming in for the first time now, 7 years 

later, for [effects from the disaster] to be addressed. (GP17) 

I have noticed that for people who have had trauma early on as children 

perhaps, a disaster like this retriggers that trauma. (GP02) 

Comprehensive medical care covering early intervention, mental and physical health 

conditions, acute and chronic care, was constantly referenced. In regard to whole person care, 

GPs conveyed their understanding of prioritizing immediate basic physiological and safety 

needs of their patients and community, within their broader biopsychosocial healthcare needs 

in a distinct community context. 
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GPs understand the whole person and understand what’s happening in their 

life. They know their community.  (GP18) 

GPs take care of the lifestyle problems. (GP21) 

Ongoing coordination of medical care was seen as a key role, but many participants 

commented on the disruption to organised care observed occurring during the disaster: 

[the most useful way to improve the disaster response would have been] just 

overall coordination of available services to remove confusion in an 

otherwise fairly chaotic situation.  (GP06) 

5.4.2.1 The Shared Experience: Community Context 

For the majority of GPs, the disaster was a shared experience with the local community. Duality 

as a member of the community and a healthcare professional afforded a deeper understanding 

of the needs of the community and a real-time understanding of the evolving effects the 

disaster was having on the community over time.  

GPs are part of the community. They understand their community.  They 

understand their patients. They’re engaged with their community. They know 

what they need. They know what their community wants. (GP18) 

GPs felt the community turned to them as trusted local health professionals. Many commented 

on the safe gathering place the practice provided for community members during an uncertain, 

distressing time:  

That was the thing after the earthquake, is that it didn’t matter where the GP 

was, [patients] found them … patients would have walked … across the city 

to get to their own GP. (GP22) 

We were here about 7:30am in the morning and we had patients at the front 

door. We had two families at the door covered with ash … they were here 

for ages ‘cause they were upset. (GP06) 

GPs need to be there [in disasters]. Sometimes people just need to talk. Lots 

of them were crying. They feel [general practices] are a safe place. (GP23) 
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A perceived lack of understanding of local context amongst other responders was the most 

frequently mentioned source of frustration.  

There was a misreading of what people actually needed and what the people 

were all like there, and local GPs kept telling anybody who would listen. 

(GP19) 

It’s much better for people to be treated in their local communities. (GP18) 

I went to the local bush fire meeting, and you could just see it was panicking 

people. We’ve got to be careful not to panic people. (GP10) 

Mental health wasn’t the main problem except it was, as the focus on it got 

in the way of the community recovery. These were farmers who knew what 

they needed to do with their properties and stock but were prevented from 

doing that. They were used to dead bodies and concern over them being 

traumatized by seeing them stopped the farmers from being allowed back in 

to undertake activities that were part of their usual work and that would have 

helped in the recovery. (GP19) 

This frustration was augmented by poor connection to the local disaster response systems 

which limited the ability to respond to patient requests for information, and to track their 

vulnerable patients.  

Patients came in with smoke inhalation, or a burn, or a lost family member 

but it was every GP for himself. It was only really individual GPs doing 

individual things.  (GP24) 

I had no idea what was happening with our nursing home patients. They 

were transferred to goodness knows where. I assume their medical notes 

would have gone with them, but there was no integration of that. I think some 

of them went to hospital actually, because I don’t think there were nursing 

homes available to look after everybody, but I’m not notified when they get 

transferred to a hospital. (GP06)   
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5.4.3 Theme 3: Personal and Professional Challenges 

Australia and New Zealand GPs highlighted similar key personal and professional issues 

including: 

• being personally affected as a member of the impacted community 

• the dichotomy between looking after patients while making sure their own family was 

safe 

• the enduring nature of effects from the disaster, and  

• profound fatigue compounded by long sustained working hours. 

The degree of impact on GPs and their practices varied from minimal to profound. Those more 

affected experienced loss of practice and staff homes; loss of lives of friends, colleagues, and 

patients; loss of community; scarring of local environment; and a changed reality. 

The majority of GPs articulated a sense of immersion in sharing the adversity with their 

community, living closely with family and friends as community members in the changed 

environment.  

What happens to our community affects us personally as well as 

professionally. One staff member was at work when her house started 

burning down. She suddenly had to run out. (GP02) 

On the day that all those houses burnt down, I remember coming into work. 

There was this sort of palpable anxiety - patients, staff, everybody was very 

anxious. My house is only two kilometres from the 200 houses that burnt 

down. There was a real mix of work responsibility but also being quite 

frightened for your own family and kids. (GP20) 

The whole community wanted to talk about it. People wanted to talk about it. 

I think I[became fatigued talking about it. (GP18) 

It was traumatic listening to all those stories from patients. In those first few 

weeks when there was no information, we would see a patient and say ‘Oh, 

and do you know what’s happened to the whatever family?’  And wait to be 
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told they’re fine, lost their house, or, this person has died, or I haven't seen 

them, or I don't know. (GP18) 

5.4.4 Theme 4: Variation in GP Integration 

Despite many similarities, key distinctions were noted between the New Zealand and 

Australian participant perspectives:  

• GPs preparedness for the emergency 

• GPs integration into the Response, and  

• GPs personal sense of value of their contribution.  

5.4.4.1 GPs Preparedness for the Emergency 

None of the Australian GPs felt prepared for the event they experienced. However, most NZ 

GPs reported a level of general disaster preparedness despite those from the 2010/2011 

Christchurch earthquakes clearly articulating that they had never expected that the disaster 

Christchurch would experience would be an earthquake.  

Australian GPs commented on their lack of involvement in planning and establishment of a-

priori relationships.  They felt this contributed to the misconceptions other responders had on 

the capabilities of GPs.  

People don’t know what we do. They think all we do is write scripts and refer 

people. (GP07) 

5.4.4.2 GPs Integration into the Response  

In contrast to the NZ cohort, the majority of Australian GPs were unclear of their role or the 

broader disaster response system and how they might best contribute.  

There’s not a sense of an overall plan for a medical response within the 

community, amongst the GPs, that I have any knowledge of – or how I can 

contribute. (GP02) 

Many Australian GPs interviewed felt disconnected, marginalized, and isolated with poor to 

non-existent communication channels or linkage to other responders including other GPs.  
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But no one was sitting in the control centre saying, ‘What are we going to do 

about medical emergencies? Like, are there doctors up there?  Are there 

doctors who are staying up there?’  (GP02) 

Several Australian GPs mentioned the poor integration of emergency services with GPs, 

particularly in the weeks following the disaster. 

There were a lot of services available and it was really hard to know what 

was going on and who was responsible. (GP16) 

Some participants felt this lack of connection and coordination between the disaster health 

response and existing primary care services created a risk of unnecessary duplication of 

services.  

A lot of people thought we were closed. They didn’t come because they 

thought that we wouldn’t be here and we didn’t have a sign.  Then they put 

up a temporary [health service] just up the road. Patients would go there and 

we didn’t necessarily get notes to know what was going on. They didn’t need 

to go there. (GP03) 

5.4.4.3 GPs Personal Sense of Value of their Contribution  

All NZ participants agreed that GPs contributed significant value to disaster response and 

recovery, a period when their local community’s health was at risk. The majority of NZ GPs felt 

included in systems of response and valued by other disaster responders.  

Itʹs wonderful to think in terms of bringing in help, but the help is not as good 

as the folk [GPs] that are actually already on the ground. (GP25) 

In the Christchurch earthquake after the first 12, 18 hours, there was very 

little hospital work that was needed. They’d done all the acute trauma. There 

was nothing else coming out. It was all cold stuff after that.  But it was trying 

to ensure that healthcare remained viable out in the community, which was 

the big problem. (GP26) 
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There was a general sense amongst Australian GP interviewees however, that their 

contribution was poorly valued and understood by other disaster health professionals.  

It’s like we were sort of completely out of [the disaster]. We’re not important, 

the hospital was important, but GPs just didn’t really matter. (GP02) 

Whether included in systems or not, both Australian and New Zealand GPs showed 

a strong sense of ethical responsibility and need to contribute to their patients’ care 

at this time. For some GPs this translated into a sense of helplessness in the face of 

the catastrophe, and frustration at not being included in the response to help their 

patient community.  

5.5 Discussion 

This study adds to the limited research on GPs activities and roles during disasters. 

Thirty-eight GPs from Australia and New Zealand contributed their broad experiences 

and perspectives to this research study. Our findings provide a broad understanding 

on what GPs are doing during disasters, how they felt their healthcare contributions 

might be improved, and challenges and facilitators to their engagement.  

Findings revealed GPs, as local, embedded medical professionals, were 

comprehensively involved in disaster response in their communities, determining their 

own roles in the moment. Their roles were focused on patients’ needs, contingent on 

the limitations of the new situation, and on the community context. GPs intuitively 

applied their usual person-centred, comprehensive, continuous, coordinated 

approach to patient care in the disaster response roles they assumed. (45, 279, 306, 

597-599) This was true whether outside help took hours or days to arrive, and days 

or weeks to depart. Roles ranged from acute response to longer term care. On site 

when disasters strike, the GP participants responded with a powerful sense of 

obligation and ongoing responsibility for their patients and community.   

However, many Australian GPs felt isolated in managing issues and challenges. This 

finding was consistent across different hazard types and arose from: lack of inclusion 

in the general response, lack of recognition of the value of GP care, lack of clarity of 

role, lack of respect for GP understanding of local context, and the dual position of 
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GPs as a local community member as well as a local doctor. Many were unclear on 

the aims and objectives of the disaster response, and how they fitted into the 

response. GPs were frustrated by interactions with other responders, who they felt 

did not value GPs as contributors. However, GP participants also demonstrated 

almost no understanding of the disaster management systems, nor realisation that 

such systems existed. Despite this, there was a strong sense of ethical responsibility 

and accountability for their patients’ healthcare, and a desire for primary health care, 

specifically General Practice, to be involved in the disaster healthcare system.  

If you don’t involve primary health care more broadly and general practice 

specifically, you’re missing most of the health system. (GP27) 

It’s disrespectful but it’s also just not very good for our community if GPs 

aren’t involved in the disaster management plan because disasters take, this 

is going to take, quite a few years to recover. (GP06) 

In stark contrast, New Zealand GPs felt valued and included, prepared to respond, 

and with that clear in their roles and responsibilities within the broader response 

system. While they described issues and challenges, they felt supported and part of 

a larger disaster management team.  

Nevertheless, GPs from both countries were unaware of the epidemiology of health 

effects from disasters, and how that might translate into patient care in their 

communities. The evidence from Studies One and Two combined demonstrate an 

important role for GPs in DHM and highlight a gap in holistic patient healthcare in 

DHM.  

5.6 Strengths and Limitations 

Strengths of this study included the wealth and diversity of experience amongst the 

38 GP participants and their willingness to contribute. No participants withdrew from 

the study and several requested to be interviewed multiple times. A number of 

participants from both countries expressed the need for this research and their 

keenness to support it. Reflexivity was strengthened by the reflections from the 

diverse perspectives of the research team.  
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Limitations included selection bias due to participation by a highly motivated group of 

GPs, indicated by their eagerness to be involved in the research. It is likely that non-

participants would express views less strongly. However, the recurrence of themes 

and experiences across different disasters suggest the findings are robust across 

general practice in Australia and New Zealand. My expertise in the primary healthcare 

disaster medicine field, assisted recruitment but may also have skewed recruitment 

to known professional networks and particular data interpretations. However, the 

diverse perspectives within the research team during data analysis assisted with 

trustworthiness of interpretations. While thematic saturation was reached with a 

varied sample, the sampling bias noted above may have excluded other roles, or even 

non-involvement in disaster care, by non-participating GPs.  

Most of the participants were from Australia; the differences with New Zealand GPs 

may not be so evident with a more comprehensive New Zealand sample. Although a 

wide sample of locations and disasters over a seven year period were recruited for 

the study, the lack of examples outside the eastern seaboard of Australia and New 

Zealand disasters other than the Christchurch earthquakes may limit transferability to 

disasters in different community contexts.  

Conducting disaster research including recruitment of participants has particular 

challenges, including the unpredictability of the timing and location of disasters. This 

makes random representative sampling more challenging. (216, 600) A significant 

number of Australian disasters do occur on the eastern seaboard for reasons of 

proximity of population and hazards. However, we do not make any claims about the 

transferability of our findings outside the sampled settings and types of events. Our 

purposive sampling nevertheless provides an in-depth exploration of a wide range of 

experiences within the disasters sampled. 

5.7 Conclusion 

In conclusion, synthesising the evidence emerging from the literature review and the 

interviews with 38 GPs, the option of not involving GPs in DHM no longer appears 

valid. The evidence clearly identifies the volume of disaster healthcare within the 

usual realm of General Practice and characterises the roles GPs are spontaneously 

adopting to address these health conditions. The findings also demonstrate that GPs 
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in New Zealand are already integrated into DHM and report benefits from this 

inclusion. The questions for this study now become:  

• How can we safely and effectively integrate GPs into DHM systems in Australia?   

• What are the barriers to this integration? 

The experts in this field are the DMs and so while this study of GP perspectives was 

still being conducted, I conducted a qualitative interview study on the perspectives of 

Disaster Managers, to complement the analysis. This is discussed in the next chapter, 

Chapter Six, Study Three General Practitioners’ Roles in Disaster Health 

Management: Perspectives of Disaster Managers. 
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CHAPTER 6: STUDY THREE 

6 GENERAL PRACTITIONERS’ ROLES IN DISASTER HEALTH 

MANAGEMENT: PERSPECTIVES OF DISASTER MANAGERS 

The substance of this chapter is published in Prehospital and Disaster Medicine. The 

publication: General Practitioners’ Roles in Disaster Health Management: Perspectives of 

Disaster Managers is included in Appendix 6.1 and is reproduced with permission from 

Prehospital and Disaster Medicine from: 

Burns P, FitzGerald G, Hu W, Aitken P, Douglas K. General Practitioners' Roles in 

Disaster Health Management: Perspectives of Disaster Managers. Prehosp Disaster 

Med. 2022:37(1) 124-131. doi: 10.1017/S1049023X21001230 (5) Available at: 

https://www.cambridge.org/core/journals/prehospital-and-disaster-

medicine/article/general-practitioners-roles-in-disaster-health-management-

perspectives-of-disaster-managers/5FC46E87EF18CE338344F7824752F179   

The figures and tables from this article have been included separately within the chapter with 

the permission of Prehospital and Disaster Medicine and the authors.  

6.1 Introduction 

The previous chapter, Chapter Five, Study Two General Practitioners speak: silent voices in 

disaster healthcare, explored the perspectives of Australian and New Zealand GPs on their 

role in disaster management. Findings from that study suggested that while New Zealand GPs 

have a growing involvement in disaster health management, Australian GPs are new to the 

field of disaster medicine and DHM. Interview data from GP participants is constrained by their 

knowledge and understanding. Knowledge of DHM concepts and systems was not identified. 

To broaden our understanding of the role of GPs in disaster management, the perspectives of 

Australia and New Zealand disaster managers (DMs) was sought, as experts who understand 

disaster medicine and DHM concepts and systems, and as the professionals generally 

coordinating disaster management through all phases of PPRR.  
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As already alluded to, systems of disaster management are complex. Disaster management 

is a highly multidisciplinary specialty based upon core principles of  all agencies, all hazards 

approaches throughout the comprehensive PPRR continuum. (265) When a disaster strikes a 

community, a highly planned, highly regulated Response is activated as one part of a broader 

program across PPRR.  

Disasters create unpredictable, difficult, and often dangerous environments. (601-602) 

People’s lives are at stake. (39, 603) A crucial aspect of disaster management is collaboration 

and cooperation amongst responding healthcare professionals, uniting to optimize health 

outcomes for individuals and communities impacted by disasters. Each agency within this 

response has a clear understanding of their own role and responsibilities interdigitated with 

other responders, as well as a clear understanding of communication channels, leadership, 

and command structure. Trusted relationships between, and within, disaster response teams 

are often developed in the planning meetings and during rehearsal exercises before the 

disaster. When the disaster occurs, it is too late to develop roles, yet, until recently, in most 

countries including Australia, this is when General Practitioners, have entered the fray. (9) 

Agencies working together under such conditions need to have a clear understanding of each 

other’s roles and how to communicate and collaborate before the disaster strikes. If GPs are 

considered useful contributors to this coordinated disaster healthcare, they need to have clear 

responsibilities and linkages within the broader system to ensure efficiency efficacy and safety.  

The experts on these DHM systems are the Disaster Managers, the profession with the role of 

oversight and coordination of the interdigitation of the diverse professionals responding to 

disasters.  

I think they’re a really important group of health that we just haven’t had the 

opportunity to consider, and I know they do jump up to help … but I think if 

we can get some framework happening … it's safer, it's … more effective 

and just provides a far better service. [Aus] 

GPs need to be systematically included. [NZ] 

It doesn’t matter what I think the roles and responsibilities of a GP should 

be, without a core foundation and knowing the community control, I don’t 

think it would ever successfully work. [Aus] 
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6.2 Aims 

The aim of this study was to explore the roles and contributions of GPs in DHM from the 

perspective of Disaster Managers, and if a role is justified as appears from Studies One and 

Two, to identify barriers to, and benefits of, more active integration into disaster healthcare 

management systems. This study sought to explore the experiences and perspectives of 

Disaster Managers who had observed or worked alongside GPs during disasters. 

Triangulation of data on GPs’ perspectives was sought to enrich the data through multiple 

perspectives and a more comprehensive understanding of the issue. 

6.3 Method 

6.3.1 Study Design 

This study, Study Three, was conducted in parallel with Study One and Two. The same method 

was used in Study Two, so the method has only been briefly described in this chapter, 

particularly where it varies from Study Two.   

Study Three was a qualitative research study design using semi-structured interviews guided 

by Chamaz’s constructivist grounded theory, to develop theories of GP involvement in disaster 

healthcare systems with a purposive sample of DMs, in order to explore their experiences of 

involvement with GPs during disasters between 2009 and 2016 in Australia or New Zealand, 

and to examine barriers and facilitators to inclusion in these systems.  

As mentioned in Ch 3, p117 ethics approval covering Study 3, Protocol 2013/659 The Role of 

General Practitioners in Disasters, was received from the ANU Human Research Ethics 

Committee on 10th December 2013. 

6.3.1.1 Participant Sampling 

Disaster Managers with professional exposure to GPs during disasters in Australia or New 

Zealand between 2009 and 2016 including 2009 Victorian bushfires, 2010/2011 Eastern 

Australian floods, 2010/2011 Christchurch earthquakes, 2013 Blue Mountains bushfires, 2014 

Hazelwood mine fire disaster, 2014 Lindt Café Siege and 2016 Melbourne thunderstorm were 

invited to participate.  
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DMs are experts in the field of disaster management who have broad oversight of healthcare 

arrangements during disasters and contribute to supporting and coordinating healthcare 

professionals in provision of care to those affected by disaster. They are cognisant of the rules 

of engagement in disasters and of the roles and responsibilities of all players. (67)  

No single accepted definition of emergency or disaster management exists. (67, 604) Red 

Cross International suggests: 

Disaster Management is the organization and management of resources and 

responsibilities for dealing with humanitarian aspects of emergencies in 

order to lessen the impact of disasters. (605)  

For the purposes of this research, we have used the definition of the US Federal Emergency 

Management Agency:  

the managerial function charged with creating the framework within which 

communities reduce vulnerability to hazards and cope with disasters (67) p4  

Disaster managers were defined as:  

professionals from a wide range of cross-disciplinary fields who have been 

involved in ‘the managerial function charged with creating the framework 

within which communities reduce vulnerability to hazards and cope with 

disasters’, across any of the stages of PPRR included those working at local, 

state and national level within formal government disaster systems, non-

government organisations and in private businesses. (604) p4  

Participants were recruited in parallel with the GP participants in Study Two, and in a similar 

manner. Recruitment occurred through a purposive criterion-based sampling strategy to 

identify a diverse sample of DMs with differing disaster experiences, including disaster 

hazards, geographical locations, degrees of community impact, and levels of involvement with 

GPs, as well as differing professional backgrounds and roles, and jurisdictional levels (local, 

state, or national).  

Potential participants were identified through professional networks from my work in disaster 

management, through DM colleagues, Health Emergency Management Unit, disaster-
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experienced GPs, through snowball sampling from recommendations of the participants 

themselves, and finally through theoretical sampling of DMs seeking both negative cases and 

confirmation of evolving theories. The latter were predominantly identified through 

recommendations from existing participants. Sampling continued until data saturation was 

achieved. DMs were approached by email or phone and invited to participate.  

6.3.2 Data Collection 

Data collection proceeded through private semi-structured interviews conducted by the 

primary researcher (PB) between 2014 to 2016. Interviews were conducted in a similar 

manner, and in parallel with, those with GPs. This was usually according to location, for 

reasons of accessibility, particularly the New Zealand cohort. The majority were held face-to-

face in the participant’s usual place of business, with a few held by telephone due to time or 

geographic restrictions. Any follow-up interviews were conducted by phone for convenience. 

Written consent was obtained to participate, and to audio-record all interviews.  

Open-ended interviews broad scoping questions were used to elicit extended answers to gain 

a greater understanding of the subject. The interview proforma was developed with reference 

to the literature and based on the researchers’ experiences working in both GP and DM 

disciplines. Questions aligned with the GP interview proforma and with research questions 2-

7 (See Ch1). It was piloted with two DMs. See Appendix 6.2 for interview proforma.  

Ongoing data analysis during data collection from the interviews aided development of 

concepts and theories from the data. Emergent categories and theories were discussed 

throughout the process allowing theoretical sampling of further participants with the experience 

or expertise to enable exploration of the themes. These later participants contributed to 

exploration and critique of these theoretical concepts with the interviewer. Initial queries 

focussed on whether there was a role at all for GPs with later interviews, focussing more on 

what roles GPs might contribute, and how that role could be included in current systems across 

PPRR.  Insights into barriers and facilitators of GP inclusion were particularly sought from this 

cohort. Although discussing and working in disasters was business-as-usual for DMs, as with 

the GPs, participants were closely monitored during the interviews for any distress, with 

omission of questions potentially distressing to the particular participant.  
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6.3.3 Data Analysis 

All interviews were audio-recorded, transcribed verbatim, within two weeks of conducting each 

interview. Discussion, analysis, and constant reiterative coding of the data as interview data 

collection proceeded was undertaken by two researchers (PB, BR). The data from DMs was 

analysed in parallel with that from the GPs, and the systematic interview as they emerged, 

each data item informing the rest. Memos written by the interviewer before and after each 

interview, were grouped with the interview transcripts and included in the data for analysis. 

Detailed line by line coding of the data was supported through use of NVivo for MAC [version 

11.4.3] (419) and Microsoft Excel for MAC [version 16.54] (315) which aided focused coding 

and categorisation, and theory development. A hierarchical structure of categories with 

subcategories assisted with identification and development of emergent theories. (392)  

Processes of analysing the data included coding, reflecting in memos and annotations, running 

queries in NVIVO, comparison with analysis arising from the GP data, then repeating. (392)  

Transcripts were ultimately analysed, coded and discussed by three researchers (KD,PB,BR) 

to identify emergent themes. Initially, two researchers (PB,BR) discussed, memoed, analysed 

and coded the transcripts as they were conducted to direct further investigation of emerging 

themes in subsequent interviews. This continued until theoretical saturation was reached. After 

interviews were completed two of the research team (KD,PB) further analysed and coded the 

data set together to check coding and further consider and confirm emergent themes. This 

was considered necessary due to the unfortunate passing of the initial Supervisory Chair (BR) 

during the thesis period.  

Diagramming was used to refine conceptualization, particularly around barriers and facilitators 

to integration of GPs in DHM systems. This process aided the process of theory development. 

(596)  

6.4 Results 

Twenty-nine DMs were interviewed. Interviews were conducted between 2014 to 2016 either 

face-to-face (n=24) at a location convenient to the participant, or by telephone (n=5) due to 

distance. Total interview duration ranged from 37 to 233 minutes. This was driven by the 

preference of the participants. Participants’ background professions covered nine different 

professions. The background professions of participants included nurses, medical doctors, a 
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veterinarian, paramedics, and pharmacists. See Table 1. DM experts interviewed were 

predominantly employed within government agencies at local, state, and national level, seven 

were employed by non-government organisations (NGOs) and one by a private business. See 

Table 6.1. 

All participants had professional experience managing disaster healthcare provision in 

Australia and/or New Zealand. Participants reported extensive collective experience in disaster 

management, spanning a range of incidents over the last four decades, including heatwaves, 

bushfires, dust storms, drought, flooding, major storms including hail and thunderstorms, 

earthquake, infectious disease outbreaks including the H1N1 pandemic, terrorism, 

environmental and technological incidents. 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 6 Disaster Managers Perspectives on General Practitioners’ Roles in Disaster Health Management 

205 

Table 6.1: Participant characteristics.  

Reproduced with permission from Prehospital and Disaster Medicine from: Burns P, FitzGerald G, Hu W, Aitken 
P, Douglas K. General Practitioners' Roles in Disaster Health Management: Perspectives of Disaster Managers. 
Prehosp Disaster Med. 2022:37(1) 124-131. doi: 10.1017/S1049023X21001230 (5) 
 

Characteristics No. 

Gender  
 Female 18 
 Male 11 

Country of practice /Professional location  
 New Zealand 12 
 Australia 17 

Professional Background  
 Medical Doctor 2 
 Paramedic 3 
 Pharmacist 5 
 Medical Administration 5 
 Nurse 9 
 Other – veterinarian, psychologist,  

security guard, medical educator,  
local council officer 

5 

Employment  
 Private business 1 
 Non-government organization  7 
 Local / regional government level 15 
 State government level 5 
 National government level 1 

Total Disaster Managers 29 

6.4.1 GPs Contributions to Disaster Health Management 

Participants were asked initially for their overall view on the involvement of GPs in DM. Most 

DM experts identified valuable healthcare contributions from GPs during disasters and 

expressed a keenness to involve GPs in existing systems of preparedness, response, and 

recovery. However, there was a significant difference in perspectives between Australian and 

NZ cohorts regarding the ability to integrate GPs into existing disaster management systems.   

All Australian DMs reported significant barriers to inclusion of GPs in disaster management 

systems, with a number uncertain if integration was actually achievable. One felt there was no 

role regardless. The vast majority felt GPs should be included in Australia disaster 
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management systems if those barriers could be navigated.  Conversely, all NZ DMs described 

GPs as already providing essential valuable contributions to disaster healthcare. Integration of 

GPs in NZ disaster management systems was seen as essential, achievable, and achieved.  

The key themes from the research are summarized in Table 6.2. 

Table 6.2: Summary of Key Themes from the Research in Decreasing Frequency of Occurrence.   

Reproduced with permission from Prehospital and Disaster Medicine from: Burns P, FitzGerald G, Hu W, Aitken P, 

Douglas K. General Practitioners' Roles in Disaster Health Management: Perspectives of Disaster Managers. 

Prehosp Disaster Med. 2022:37(1) 124-131. doi: 10.1017/S1049023X21001230 (5) 

Similar Themes in Australian and New Zealand Disaster Management Cohorts 

1. Strong sense of appreciation of the value of GP contribution to health care due to: 

Ø Essential role in health care 

Ø Connectedness to the local community 

Ø Understanding of the local sentiment and context 

Ø Leadership role 

Ø Collective ability to manage large numbers of patients 

2. Willingness to involve GPs in DHM 

Disparate Themes between Australian and New Zealand Disaster Management Cohorts 

Australian Cohort New Zealand Cohort 

1. Limited understanding of GPs work 
including roles, responsibilities, and 
capacities 

2. Difficulty communicating and engaging 
with GPs as a group 

3. Limited DHM knowledge amongst GPs 

4. Limited preparedness of GPs with 
minimal involvement in planning and 
exercises 

5. Heightened GP vulnerability due to a dual 
role as personal and professional 
community members 

6. Uncertainty if integration of GPs in DHM 
was achievable 

1. GPs were already important participants 

in the New Zealand DHM system 

2. GPs were integrated with defined roles, 

responsibilities, capacities, and 

accountability 

3. Clear lines of communication with GPs as 

a single group were established 

4. Knowledge of DHM systems and 

processes existed amongst GPs, 

accompanied by strong GP leadership in 

DHM 
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DMs from both cohorts, Australia and NZ, shared an appreciation of the value of GP 

contribution to healthcare when disasters strike, particularly in rural communities where GPs 

may be the main cornerstone of the healthcare system.  

during [disasters] our rural facilities rely very heavily on the GP network 

because they’re the medical officers who are in those facilities. [Aust] 

Further detailed analysis of the codes and themes suggested that this value could be described 

as their essential role in healthcare, their connectedness to the community, their leadership 

value, their knowledge of the community needs and their collective ability to manage large 

numbers of patients. 

One of the most appreciated aspects of GP involvement was their connectedness to the local 

community and their understanding of the local sentiment and context, described by several 

as being the ‘eyes and ears of the local community’.  

the strongest role that GPs play is their connectiveness to people and 

community. And because they have that strong linkage locally, they become 

our eyes and ears. So, you’ve got close proximity, you’ve had this incident, 

what’s the impact on the community?   Which patients might be at greatest 

risk? They’re the sorts of things that the GP knows better than anyone else. 

[Aust] 

This connectedness enhanced their value as community leaders in times of crisis.   

because the community already knew them, the community listened. If the 

GP had some advice or a warning, or this is what I need to hand out in terms 

of information, they would listen, and the community would take that on 

board. It was very different to someone who is part of an emergency 

response team who comes into the town. The GPs had this big standing 

already in the eyes of the community.  [Aust] 

The GPs’ knowledge of the local people meant they knew who might need assistance, the type 

of assistance, and crucially, how to reach them.  
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it’s the psychological impacts, you know. It’s all very well me saying I know 

people who live in that street, got to make sure they’re supported. Well, how 

do I touch that person to make sure they’re supported? The most obvious 

answer is through the GP because people go to the doctor when they can’t 

sleep.  [Aust] 

they know who their vulnerable patients are, they can provide outreach. 

[Aust] 

GPs were seen as having the capacity to manage large numbers of patients, particularly 

regarding continuity of care. This was important in allowing EDs to continue to manage higher 

acuity presentations. 

patient continuity of care really is the GPs role to continue. [Aust] 

[GPs] can see a huge number of patients. [Aust] 

Having general practices open released acute facilities to care for the acute 

patients. It meant that the emergency departments weren’t blocked…So, it 

was a godsend. It was very useful. [Aust] 

6.4.2 Barriers to GP Inclusion in Australia Disaster Health Management 

Although the value and benefits of inclusion of GPs in disaster healthcare were similar across 

Australian and NZ DM cohorts, perspectives on integration into existing systems of DHM 

contrasted dramatically and so they are discussed separately.  

Australian DMs reported significant, potentially unsurmountable barriers to integration. Five 

key themes emerged from the interviews with the Australian cohort outlined in Table 2 above.  

The two most strongly and most universally expressed barriers to GP inclusion were the lack 

of understanding of the work General Practitioners undertake, and how to engage with GPs 

and GP Organisations. 

Australian DMs revealed they had little to no understanding of how GPs and their practices 

functioned: their responsibilities, capabilities, and accountability.  
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what’s missing for us is understanding what a practice is. What is important 

to the practice and how does a practice work and communicate?  [Aust] 

[we need to understand] what is the business of being a GP? What is it they 

need to be able to facilitate an increase in workload at a GP level? Because 

I don’t know the answer to that.  [Aust] 

They understood the work GPs did from their intermittent interaction with their own GP. They 

felt they had had little other opportunity to interact with GPs and some struggled to comprehend 

why GPs capabilities and work practices were not more homogeneous and standardized. This 

in turn created difficulty for DMs in understanding how GPs might then contribute to disaster 

healthcare, and further, if that role was useful, then how GPs could be enabled. 

It’s not about demanding from us what they think they need or what they 

want, it’s about us really looking at what is it the GPs deliver, where do they 

deliver, why should they stay there? Show me – it’s a bit like a cost benefit 

analysis… And I can, pretty much, guarantee that a GP who stays delivering 

the service is going to contribute a significant benefit.  [Aust] 

we just want them to be enabled to what they do well.  [Aust] 

In particular, DMs wanted to know how they could establish communication channels with GPs 

as a unified group, something that had been unachievable despite repeated attempts by some 

over many years, due to the fractured membership of GPs through various GP Organisations 

with no one group appearing to represent all GPs.  

I’d say the main obstacle to getting GPs integrated into disaster 

management is structure. If say I’m a state level player – who do I go to at 

state level? Who is the coordinator of all the local levels? Who do I need to 

talk to, to say this is what we want to know? [Aust] 

Use of vernacular in communication between GPs and DMs was highlighted. The language 

spoken by GPs and DMs was different and needed translating so there was a mutual 

understanding.  
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Having a GP in our EOC [Emergency Operations Centre] or someone who 

can connect to a network, who knows the language, who understands the 

implications, you know, that’s critical because it’s about creating a pathway 

to be able to speak. [Aust] 

Disaster speak into GP speak. Translation is everything. Because it’s about 

what’s meaningful to me. [Aust] 

A lack of GPs’ understanding of DHM systems was highlighted as of significant concern to the 

majority. Understanding command and control and clear delineation of roles and 

responsibilities was seen as critical for involvement of all groups in disaster.  

GPs are missing that little bit in the puzzle that sets the core foundations [in 

disaster management] for them. It doesn’t matter what I think the roles and 

responsibilities of a GP should be, without a core foundation and knowing 

the command and control, I don’t think it would ever successfully work.  

[Aust] 

I think that some future planning around GP engagement, them 

understanding what a disaster is, how it all works, how we can support each 

other would be useful, it certainly was a lot of stress for some people at a 

very busy time having discussions on the phone with GPs who really werenʹt 

understanding what was going on.  [Aust]   

This lack of this knowledge was seen as dangerous and a non-negotiable barrier to inclusion 

in DHM systems.  

GPs don’t know what those systems are. And that’s where it’s fraught with 

danger.  [Aust] 

No other profession was allowed to engage in disaster management without this. Standards 

applied to all other responders, including in education, training, and linkage to the overall 

system with clearly defined healthcare roles and identification processes. It was felt these 

needed to apply to GPs as well.  
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I’ve worked with a lot of GPs and they are a very underutilised resource, but 

we need to be able to protect them and the communities as well. So it is 

important, the education and training, and the networking and 

communication.  [Aust] 

We have standards. If we send in a team, they’re dressed appropriately, so 

work, health and safety is covered, and they take equipment. [Aust] 

When [people] just turn up you’ve got no idea who they are, or what type of 

service they’re delivering [and] they’re with your patients.…there needs to 

be one central port of call where they’re credentialed and they go through, 

and then they report back so that everybody knows what everybody is doing. 

[Aust]  

Lack of understanding of disaster systems fed into lack of preparedness for disasters, with 

limited involvement in planning or exercising. Disaster exercises were seen as opportunities 

to build relationships and trust between different responding disciplines. It was felt ill-advised 

to be attempting to work with strangers during the chaos of the acute event. 

I don’t think [GPs] are at all prepared. Disasters just happen around them. 

[Aust]   

What GPs are not prepared for is the barrage. They’re not prepared for why 

people want to know stuff. They don’t understand the system, they don’t 

understand why all of a sudden I’m saying, I need you to do this. We don’t 

want to change what it is they do, we just want them to be enabled to what 

they do well.  [Aust] 

This culminated in concern for the vulnerability of GPs for their dual involvement as affected 

community members and professional healthcare leaders.  

There was one GP whose wife was the practice manager. Their home was 

damaged irretrievably, and their practice was damaged less, but they were 

still in a badly damaged area of Christchurch. They were absolutely heroic 

in the emergency and didn’t get back to their family for a long time. 

Eventually the practice closed.  [NZ] 
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From a health professional perspective, some DMs noted GPs contributed beyond what they 

could safely sustain.  

During the disaster I know the local GPs up there had a roster system 

happening and they were all so keen to volunteer, but months down the 

track, they’re like, this is so draining dealing with emotion continually. So, I 

don’t think they quite had it, because the doctors didn’t have to go to 

excessive hours, 24 hours on call. That has probably been a mistake. [Aust] 

Other DMs mentioned a sense of frustration at not being able to rely on assistance from GPs.  

They highlighted that if GPs were to be integrated into the broader disaster response, and 

written into disaster planning, there would be an expectation to contribute. They would be relied 

upon to respond. 

Some GPs went back to the city. They just left. So there’s no accountability 

when this disaster is happening .. what is their role in this disaster.  So [in] 

the health plan I know what my role is, I know what everybody else’s roles 

are, but there's nothing in there about the role of the GP.  [Aust]    

As well as an increased fear for the safety of GPs themselves there was concern about the 

risk of professional exposure of GPs finding themselves in difficult situations treating patients 

outside their usual scope of business.  

The reality is mistakes happen when you’re out of your space. In order to 

protect the GPs I want them to be in the community, the eyes and ears to 

the system. Don’t take them out of their usual roles.  [Aust] 

Bring them together so .. they’re not on their own. I don’t think itʹs good for 

anyone to practice in this sort of world on their own.  [Aust] 

They’ve not got the right equipment, they’ve not got the right training, we’re 

sending them out, and we’re exposing them without those core disaster 

concepts. I have some concerns, and mainly it’s around the protection of 

GPs because the last thing I want to do is to have a malpractice suit against 

a GP that he’s going to have to fund and pay for himself. And we still haven’t 

trained and educated them. [Aust]  
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Concern and uncertainty was expressed about the capacity of GPs to reliably accommodate 

a surge in healthcare, as well as needing protection from overuse due to excess requests for 

assistance from other disciplines, potentially disrupting usual patient care and secondarily 

increasing the pressure on EDs.  

A lot of [GPs] have got full appointments anyway. Itʹs very difficult for them 

to reorganise something for a disaster.  [Aust] 

The absence of established professional disaster support systems for GPs was noted including 

in the review of operations and the recovery. These were considered essential amongst other 

responder groups. 

However, the same factors that created a vulnerability, as local community members and local 

healthcare professionals, were seen to contribute the greatest value.  There were many stories 

of GPs, particularly from rural areas, stepping up to lead their community through floods and 

fires, as trusted local leaders, assisting the DMs greatly in this capacity. 

I’ve had good involvement with them rurally during floods particularly the 

ones up near north coast.  We had fantastic GPs up there. They were very 

involved in the communities already. They were very well known. They had 

been there for some time, so they were quite embedded within their 

communities - as community leaders. They were absolutely amazing.  [Aust] 

Despite the significant barriers, the majority of Australian DMs were united in their desire to 

facilitate inclusion of Australian GPs, a number having advocated for this inclusion over the 

last decade. See Figure 1 below.  
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Figure 6.1: Tension expressed by Australian DMs between barriers to, and benefits of, GP inclusion in DHM. 
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Reproduced with permission from Prehospital and Disaster Medicine from: Burns P, FitzGerald G, Hu W, Aitken 
P, Douglas K. General Practitioners' Roles in Disaster Health Management: Perspectives of Disaster Managers. 
Prehosp Disaster Med. 2022:37(1) 124-131. doi: 10.1017/S1049023X21001230 (5) 

Australian DMs suggested that to facilitate GP inclusion DMs needed clarification on:  

• how to engage with Australian GPs as one group 

• the scope of GPs’ usual business and practice functions  

• specific accountable contributions from GPs to disaster healthcare  

• what support GPs need to provide healthcare and build capacity during disasters 

• how to communicate clearly with GPs i.e. understand “GP speak” 

Reflecting these it was suggested it would be beneficial for GPs to refine or develop a number 

of standards and processes before DMs would feel comfortable working with them to 

integrating them into the overarching disaster management system. These included:  

• education and training in disaster management 

• ongoing contribution to planning and preparedness committees with involvement in 

scenario exercises 

• development of clear definitions of their capacity, capabilities, and commitment for 

inclusion in planning documents. 

6.4.3 Inclusion of GPs in NZ Disaster Health Management  

Perspectives from New Zealand DMs were different to those of Australian DMs regarding GP 

inclusion in disaster management systems. Four key divergent themes emerged from the NZ 

cohort as shown in Table 2 above.  

NZ GPs were seen as important participants in disaster management already included in their 

broader disaster response system.  

We were planning together before the earthquakes, which is why we got 

through it as well as we did. We’d already built-up relationships. We had 

connections. We had trust. We’d developed relationships so you could work 

alongside each other. And I think if we hadn’t had that I don’t think we would 

have done as well.  [NZ] 
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Several NZ interviewees discussed the history of NZ GP involvement in disasters. As a 

consequence of observing devastating effects of the 2003 SARS outbreak in Asia extensive 

work had been undertaken in NZ to link GPs into the existing disaster management systems. 

On the southern island of New Zealand, the GP-led Canterbury Primary Response Group 

(CPRG) had been established to meet weekly and to incorporate general practice into the 

emergency planning sessions, policies, and exercises. The group included strong leadership 

from, and collaboration with, pharmacy as well. Local DMs travelled around many general 

practices to assist in development of disaster plans, and facilitate GP understanding of roles 

in disaster response as part of a united response. This planning and strong inclusion of GPs 

in the response was then enacted during the H1N1 pandemic, the two Christchurch 

earthquakes, the Christchurch Mosque shootings and subsequently.  

A huge amount of work was done in preparation for a pandemic. And when 

2009 H1N1 pandemic arrived, the response was led by primary care, so it 

made a huge difference. All the GPs were engaged and had a strong 

leadership at the time.  [NZ] 

Setting up our disaster primary care response hasn’t just happened 

overnight. I’m talking about a 10-year journey.  So I’m talking about a journey 

that’s been going on for a long time. When the earthquake struck us, our 

systems worked quite well. A lot of people left Christchurch without 

medications. So we had a huge problem in Hanmer Springs. We went from 

a population of 900 overnight to 10,000. All had left without their medications. 

So, it was a simple call out to several nearby GPs who went out to Hanmer 

Springs, stayed overnight and helped the local practice up there to cater for 

the demands. [NZ] 

NZ DMs considered themselves well-informed on GPs’ roles and capabilities, and conversely 

felt the GPs they worked with had a good understanding of DHM systems.   

In terms of preparation and planning for a disaster, we aligned the roles of 

general practice in such a way that they were meaningful enough for 

practices to participate, and a process by which their involvement, their 

needs and the support required was aggregated into the wider emergency 

response. [NZ] 
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Some had worked with individual practices to help develop their emergency processes prior to 

the 2010/2011 earthquakes.  

My role with the local District Health Board was the business continuity side 

of GPs in emergency. I went to the individual practices and helped them write 

their plans. We have got coverage of about 95% of practices. Five out of six 

Primary Health Organisations coordinate the primary health response okay. 

They set up their own EOCs and have relationships with GPs and 

pharmacies. We do a lot of disaster management training with GPs and 

pharmacies. [NZ] 

Pre-established lines of communication to incorporate primary care into the emergency 

systems existed between general practice and other primary health professions, including 

pharmacy and community nursing, through the CPRG. 

The [CPRG lead] would’ve told you, in the EOC he had the chart of which 

practices were open and closed over that first week or two.  [NZ] 

NZ DMs felt the GPs were well integrated and accountable with defined roles, responsibilities, 

and capacities. 

GPs were part of an integrated health response; they were visible and 

accountable.  [NZ] 

A strong sense of value and appreciation of GP contribution existed amongst DMs and other 

responders. 

Following the earthquake, there were significant periods and significant 

areas of the city that didn’t have the sort of infrastructure that a hospital-

based clinician would expect. GPs adapt more easily to that sort of 

environment than anyone else, so I think they were probably more effective 

more quickly.  [NZ] 

So, a lot of the services from the hospital were able to pick up where GPs 

couldn’t go and vice versa. [NZ] 
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6.5 Discussion 

The research findings identified benefits and challenges with GP involvement in DHM systems 

through the lens of the experts in this field. The study contrasted two jurisdictions with differing 

experiences: NZ where GPs were collaborating with DMs and integrated into existing DHM 

systems; and Australia, with variable limited inclusion, and significant barriers to address 

before consistent integration was thought feasible.  

The perspectives of twenty-nine Disaster Management experts with extensive experience 

spanning incidents over four decades demonstrated most DMs appreciated the value in GP 

healthcare contributions during disasters and were willing to support GP integration into 

existing DHM systems. However, before that was considered achievable, GPs needed clearly 

defined, accountable roles supported by clear lines of authority and responsibility, clear 

pathways of communication written into healthcare plans, and an understanding of the same 

disaster management content required of other disaster responders.  In New Zealand these 

had been attained through strong collaboration and effort between GP and DM leaders over 

many years, and GPs were considered an integral valuable part of the DHM system. The NZ 

DM’s perspective that GP integration had been achieved in NZ through close collaboration 

between GPs and DMs was corroborated by the perspectives of NZ GPs in the previous 

chapter, Study Two. (4) 

In Australia, the assistance DMs could offer towards integration was hampered by two key 

issues: identifying a single point of engagement with GPs and GP Organisations, particularly 

for planning and practicing for disasters; and DMs’ limited understanding of the ways GPs 

work, their scope of practice, and therefore how to support their contribution.   

In Australia a need for increased involvement of GPs in pandemic response was identified over 

a decade ago by the Review of Australia’s health sector response to pandemic (H1N1) 2009: 

lessons identified (189) which suggested that GPs had not been considered enough in 

pandemic planning, and that: “structures … in place to liaise with, support and provide 

information to GPs were not well developed”. (189)  

Following the 2019-2020 Black Summer bushfires, GPs in DHM was on the agenda again, this 

time for natural disasters. Recommendation 15.2 from the Royal Commission into National 
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Natural Disaster Arrangements reflected submissions, including contributions from this 

research through several submissions and as an expert witness, was:  

Inclusion of primary care in disaster management: Australian, state and 

territory governments should develop arrangements that facilitate greater 

inclusion of primary healthcare providers in disaster management, including: 

representation on relevant disaster committees and plans and providing 

training, education and other supports. (72) 

A crucial aspect of GP inclusion in DHM is GP safety. DMs in both countries recognized GPs’ 

dual vulnerability from personal and professional exposure to disaster. However, it is GPs 

embeddedness in the disaster-affected community that was seen as enhancing the strength 

of their contribution: their central role in local health care, leadership, connectedness, and in-

depth knowledge of their local community. Bringing GPs into the DHM network and teams, as 

achieved in New Zealand, rather than leaving them invisible and isolated outside the system, 

is one way of reducing isolation, risk, and vulnerability.  

Study Three contributes to the scant literature available on General Practice in DHM (22, 48, 

606) and provides a unique perspective through the lens of experts in this field, DMs. Study 

Three corroborates and enriches the evidence from GPs perspectives in Study Two, 

enhancing the credibility of the findings. 

The contrast provided between two jurisdictions with differing experiences provides an 

opportunity to further assess barriers and facilitators. An essential contextual difference is an 

extra level of governance in Australia. In New Zealand, direct linkage exists between policy at 

a national level and operational management at a local level. In Australia, GPs operate under 

a nationally funded framework, while the hospital system is managed at a state level; therein 

creating an extra layer of difficulty in building an integrated DHM system. 

Overall, the research showed that DM experts believe that GPs have unique value to contribute 

to disaster healthcare. There was cautious agreement on involvement of GPs in disaster 

management systems amongst Australian DMs if perceived barriers could be addressed. 

Despite Australian DMs reporting significant obstacles to GP integration, they proffered four 

key principles for greater integration, consolidated by the NZ DMs’ experience.  
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Firstly, clarifying GPs roles, responsibilities, and accountability will build safe, effective 

involvement in the “Right way, Right place, Right time,” reflective of the DHM mantra of DHM. 

(21) To effect this, collaboration between DMs and GPs was felt crucial to clarify GP roles, 

accountability, interface with other responders, and incorporation into disaster planning and 

preparedness. Integration of GPs requires not only the support and guidance from DMs during 

planning and preparedness, but strong collaboration during response, when pre-existing 

relationships, trust and reliance would be fundamental. 

Secondly, clarification of communication channels with GPs in planning, preparing and 

responding to disasters is fundamental, existing in NZ through the CPRG group.(607) In 

Australia, this was beginning to occur through local health networks called Primary Health 

Networks (72) (p341), intermittent invitation of GP liaison officers into EOCs, uncommon 

establishment of a GP led-disaster management committee, and very occasional positions on 

planning committees led by other disciplines or government, at differing levels of government.  

Thirdly, knowledge of DHM systems and concepts is a basic requisite for all professionals who 

wish to be involved in DHM. (21) (p18) This has yet to become easily available in Australia.  

Finally, and crucially, safeguarding the GPs themselves will build resilient local health services 

that can sustain health care for the community in the years to come. Bringing GPs into the 

DHM network and teams, as achieved in NZ, rather than leaving them invisible and isolated 

outside the system, was one way of addressing this issue, if this could be navigated.  

6.5.1 Strengths and Limitations 

Strengths and limitations of this study match those of Study Two and are elaborated in Chapter 

Five. One of the strengths of this particular study was the depth of experience and perspectives 

amongst the 29 DM participants, and the diversity of their characteristics including range of 

background professions, and geographical professional distribution across two countries. 

Purposive and theoretical sampling assisted in recruiting negative cases and ensured a wide 

range of perspectives. Reflexivity was enhanced by the diversity of professions and 

experiences within the research team.  

Limitations of note in this study include potential sampling bias due to most of the Australian 

DMs working within the eastern seaboard of Australia, or on the South Island of New Zealand. 

However, due to the nature of the profession, all DMs had worked extensively across other 
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geographical areas nationally, some also internationally, with a number having worked in both 

Australia and New Zealand.  

My professional status as a GP, may have influenced data collection, as some DMs may have 

been reluctant to express the negative case to GP involvement to a GP. However, an attempt 

to address this was made through constant awareness of this possibility, along with efforts to 

convey a neutral stance during recruitment and interviews, and a genuine openness and desire 

to include a wide range of views on exclusion or inclusion of GPs in DHM.  

The sample was not a representative sample. No claim is made as to transferability of our 

findings outside the sampled disasters or countries. However, there are many lessons to be 

learned from the breadth of experience of these disaster management experts, with the data 

collected augmenting the data collected from GPs. 

6.6 Conclusion 

Synthesizing the data from both GP and DM perspectives allows greater critical analysis of the 

benefits and challenges in integration of GPs into DHM systems. Synthesizing the challenges 

and solutions from two different regions, provides an opportunity to derive solutions that may 

have greater transferability in supporting sustained integration of GPs into a more whole-of-

health service DHM response. The experience from NZ, reported by both GPs and DMs, in 

studies Two and Three respectively, shows systematic, sustained integration of GPs into DHM 

systems is achievable and valuable, with the first step collaboration between DMs and GPs. 

In Australia this needs to occur at local, state/territory, and national levels in DHM planning 

and preparedness before the next disaster event. The different Australian context is likely to 

make integration in the Australian system more difficult. 

The next chapter, Chapter Seven, Study Four Integrating GPs into Disaster Health discusses 

the final study in the thesis, a focus group discussion by a group of multidisciplinary 

professionals with strong experience and contribution to General Practice engagement in 

disasters.  
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CHAPTER 7: STUDY FOUR 

7 INTEGRATING GENERAL PRACTITIONERS INTO DISASTER 

HEALTH MANAGEMENT 

7.1 Introduction 

The preceding chapters, Chapters Five and Six, presented the perspectives of General 

Practitioners and Disaster Managers on the roles of General Practitioners in disasters, and 

compared the situations in Australia and New Zealand. Contrasting perspectives and 

contrasting integration into disaster management systems provided a multidimensional view 

of the topic under investigation: the role of GPs in DHM. Different issues exist in different 

countries. In Australia, while both GP and DM cohorts provided insights and knowledge, the 

interviews identified knowledge gaps specific to each cohort. In particular, GPs demonstrated 

limited knowledge of disaster management systems, and DMs demonstrated limited 

knowledge of GPs’ scope of business and how to communicate with them. In Canterbury, New 

Zealand, these issues have been addressed over the last decade through development of a 

mutual trust and understanding between DMs and GPs, with ongoing planning and preparation 

prior to disasters, and collaboration during the acute incident.  

This chapter, Chapter Seven, Study Four Integrating GPs into Disaster Health, brings together 

a focus group of experts in General Practice Disaster Management (GPDM). The aim was to 

review current GP involvement and value in disaster healthcare, examine how that has evolved 

in Australia since the 2013 October NSW Bushfires, and to identify barriers and facilitators to 

further integration. The focus group provided an opportunity to further interrogate and 

conceptualise the findings emerging from the substantial data already collected, with experts 

across both General Practice and Disaster Management in one conversation. (608)   

Lessons learned from past disasters are broadening the focus of disaster healthcare, from 

important high-acuity injuries, and life-saving actions, to the also important, more substantive 

volume, of less-visible, immediate, lower-acuity healthcare. This incorporates psychosocial 

distress, chronic disease exacerbations, continuing exposure to hazards such as smoke or 

earthquakes, and difficult access for usual healthcare maintenance and medication continuity. 
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Without timely management, these conditions can all escalate to become high acuity 

conditions.  

Research focused on GP’s contributions during disasters has slowly been increasing since the 

earlier literature review, GPs in Disasters 2000-2013, in Chapter Two.  Evidence of translation 

of research into practice has also been slowly increasing. This research project has contributed 

to both. (4-36, 58-59, 63, 175, 412, 590-591, 609, 611-614, 616, 643-645, 648, 667, 695)  Our 

increasing knowledge on the comprehensive health needs in disasters, outlined in Chapter 

Four, provides an enhanced understanding of the healthcare need in disasters, not available 

in 1972 when Weston undertook his literature review. (87)       

Disaster healthcare service provision remains largely an emergency casualty-centric 

perspective. The evidence now exists to suggest consideration of a more person-centric 

healthcare perspective incorporating a holistic comprehensive long-term approach to disaster 

healthcare service. General Practitioners have expertise in this type of approach, which is the 

core of their usual business. They could be a key contributor. The experience from New 

Zealand discussed in Chapter Six, suggested collaboration between General Practice and 

Disaster Management disciplines is the key. The focus group brought together these two 

groups to collaborate on ways to further GP integration in DHM. 
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Figure 7.1.1:  Reproduced from Chapter One, representation of the intersection between GPs, DMs, and 

disasters in disaster healthcare provision. 

Represented here in Figure 7.1.1, reproduced from Chapter 1, GP and DM collaboration is 

situated in Point 2 which represents the intersection, and collaboration, between GPs and 

DMs. This has progressed from the situation at the start of this research at Point 1, direct 

unfiltered chaos between GPs and Disasters. The ultimate aim of this thesis was to contribute 

to a shift towards Point 3, the sweet spot, with ongoing review and adaptation of GPs’ 

interdigitated involvement in disasters, led by GPs, in collaboration with DMs. Convening an 

expert focus group aimed to assist in furthering the integration of GPs into DHM.   

7.2 Methods 

A focus group of multidisciplinary disaster-experienced professionals was convened in mid-

December 2019 during the 2019-2020 south-eastern Australian Black Summer bushfires.  

The rationale for use of a focus group method was knowledge creation from interactive 

discussion with experts. Individual interviews and the systematic literature review had provided 

substantial data for consideration. The focus group provided the opportunity to further 

interrogate and conceptualise the data emerging from those interviews and the review, with 

experts across both GP and DM fields. (608)  Focus groups are an established method of data 
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collection in qualitative research, (618) frequently used to investigate the perspectives of 

healthcare professionals. (619) This method was used to encourage a greater variety of 

communication of a broader interactive nature from expert discussion, and to produce different 

content compared to other qualitative methods of data collection. (608) The group process was 

chosen for reasons of pragmatism and to assist participants in identifying and clarifying their 

views on a subject where few current strategies existed, providing an opportunity to build on 

others’ perspectives, or to contradict or raise issues with what was discussed. (608, 619) 

The number of potential participants was very limited. To my knowledge, there were very few 

experts in GP involvement in disasters to bring to such a forum, and so this situation was 

perceived to be a unique opportunity. As mentioned Ch 3, p117 ethics approval covering Study 

4, Protocol 2013/659 The Role of General Practitioners in Disasters, was obtained from the 

ANU Human Research Ethics Committee on 10th December 2013. Informed consent was 

obtained from all participants. 

7.2.1 Sampling and Recruitment 

A purposive sampling strategy was used to recruit professionals actively working at the 

intersection of General Practice and Disaster Health Management. Health professionals with 

a diverse range of employment and experience in this field were sought, (608) recruited for 

their experience with, and contributions to, General Practice during disasters, as well as their 

known commitment to improving the GP interface with disaster health management systems. 

All except the New Zealand participant were contributing to GP disaster healthcare provision 

during the 2019-2020 Australian bushfires, burning at the time of the focus group meeting. All 

were experienced in disaster health management with a high level of understanding of general 

practice and its capabilities. All participants had contributed substantially to General Practice 

Disaster Management (GPDM). 

Triangulation of different perspectives was sought to allow deeper insights, and generate rich 

data with new ideas, that addressed the research aim and objectives. (421) In purposively 

sampling participants, heterogeneity across the group was contributed to by the international 

New Zealand perspective where the background context and the degree of integration of GPs 

contrasted dramatically to the situation in Australia. It was further enhanced by the diversity of 

background professions (DMs, GPs, and GPOs) within the group enabling contribution from 
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differing perspectives and experiences. The researchers do not suggest that this is a 

statistically representative sample of a broader population. 

The aim was to construct a focus group with enough homogeneity and expertise to progress 

and develop the themes and concepts under discussion from an advanced standpoint, without 

having to educate less expert members of the group and thereby constrain the conversation 

to a lower level of inquiry. However it was considered key to include participants with 

sufficiently heterogeneity of expertise, experiences and perspective, to allow divergent 

discussion and data to emerge through conflicting opinions and differences, in priority and 

perspective. (618)  

Participants were informed of the research by phone or email and invited to participate. All 

those invited to participate, except one, accepted. None of the participants had previously 

contributed to any component of the broader data set on this topic through individual 

interviews. All participants were known to me professionally and had worked with me in the 

field of GPDM. 

7.2.2 Data Collection 

The focus group was conducted prior to the current SARS-CoV-2 pandemic, allowing some 

face-to-face discussion, with other participants dialing in through audio-teleconference. The 

session was audio-recorded and transcribed verbatim.  

Questions to guide the focus group discussion were developed by the primary researcher (PB) 

based on existing evidence and knowledge of this field and reviewed by the researcher team. 

Broad open-ended questions focused on exploring and negotiating:  

• GPs unique value and contribution to disaster healthcare within the existing framework 

of PPRR All Hazards All Agencies disaster management  

• alignment of GPs roles with other disaster responders; communication and 

coordination of GPs within DHM  

• advancement of GP integration since the 2013 October NSW Bushfires 

• standards and quality for disaster healthcare, including training and resources 

• safe, effective inclusion; existing barriers and opportunities 
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• the current situation of increasing, but variable inclusion across different regions and 

jurisdictions.  

See Appendix 7.1 for the focus discussion proforma.  

7.2.3 Focus Group Method 

The focus group discussion was guided by the questions but not constrained by it. I sought to 

avoid a question-and-answer situation that would derive little more data than a group of 

individual interviews. (619)  The aim was rather to maximise opportunities for interactions 

amongst the diverse group in order ‘to activate all participants and to encourage a deeper 

elaboration of their ideas.’ (619) 

The open-ended nature of the focus questions and discussion enabled participants to explore 

the issues of importance to them in relation to the questions, and to propose other questions 

and pursue that discussion. The focus group discussion tended to facilitate generation of more 

ideas with deeper insight into the problem being investigated than could be achieved from 

individual interviews. (619) 

In moderating the focus group discussion, the intent was to ensure each participant was invited 

to speak on topics relevant to their known experience and expertise, and that the flow 

continued unimpeded as essential data was obtained with redirection when a change of focus 

led the discussion off topic. (619). I aimed to facilitate and stimulate the discussion, minimizing 

contribution of personal content. Knowledge gained from my professional experience in 

General Practice and Disaster Management over the last 14 years was useful in moderating 

the group, as it provided an understanding of the language, jargon, concepts, and acronyms 

of each discipline. Moderation enabled translation of terms, as required, and direction of 

conversation to ensure it was addressed by both disciplines. As the participants were already 

known to me, more dominant speakers were already identified, and there was an awareness 

of focus group members who might need more prompting or invitation to contribute, to allow 

their messages to be heard. (620)  

Limited literature exists to inform the practices used in focus groups. Factors identified by 

Tausch et al. (619) as positive influences on healthcare worker focus group communication 

that were utilised for this focus group were: the smaller group size of seven participants, no 

break period, availability of food and beverages, situated in familiar quarters i.e. at the offices 
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of the RACGP, the use of open questions, and the flexible handling of discussion. In respect 

to myself as moderator, factors considered to have a positive influence that I sought to achieve 

were: relaying the research questions in a clear manner; ensuring each participant was invited 

to address questions; restricting the duration of the meeting to one hour to respect the time 

pressure of busy professionals; and having the moderator introduce to save time.  A high 

degree of familiarity with the research field was also seen as valuable. (619)  

7.2.4 Data Analysis 

The focus group discussion was audio-recorded and transcribed ad verbatim. Unfortunately, 

the first ten minutes of the recording was not retrievable, however detailed notes on the session 

I recorded immediately after the meeting, were available to provide the sense of the early 

discussion. Memoing also included simple observations of the group interaction, language, 

and dynamics, providing additional data for analysis.  

Thematic analysis was used to extract these data. (621) Analysis of the transcript was 

undertaken by KD and me together, to confirm themes and coding. We familiarized ourselves 

separately with the raw data from the transcript and I provided details of the non-verbal 

interactions of note during meeting. I recorded some initial coding separately in NVivo. Then 

we reviewed and coded the transcript together, examining the transcript line by line to identify 

and confirm key codes and themes. Divergent codes and themes were sought to promote 

analytical rigour. Every attempt was made to convey the meaning arising from the data, 

however a high degree of subjectivity exists in this process, and sensitising concepts including 

our own understanding of the field and our professional backgrounds, may have had an 

influence on this process. By analysing the data together, an attempt was made to minimise 

our individual biases, through inter-rater comparisons and discussion.    

Data were considered in relationship to the results arising from the previous studies, the 

interview data, and the systematic review data. Themes arising were particularly sought for 

incorporation into the refinement and further development of the theories and related 

frameworks. The use of a focus group provided an ability to further analyse key issues in this 

evolving field, the existing frameworks, solutions to barriers, and to advise on future directions.  

The focus group method contributed useful data from non-verbal interactions. The importance 

of ‘learning to speak the same language’ was evident even amongst those DMs and GPs who 

have worked in this field for a decade, with confusion still apparent around interdisciplinary 
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jargon and dissimilarity of systems and processes. However, this confusion was mutually 

addressed during the focus group discussion by the participants without need for interjection, 

demonstrating that it was navigable. The full understanding provided by the focus group 

method of non-verbal interactions with the verbal content, provides extra useful data for 

analysis. (618)  

7.3 Results 

The focus group session was conducted on 13th December 2019 with seven participants with 

extensive experience in the integration of GPs in disaster health management across the 

PPRR temporal phases of disasters. I moderated the session and attended face-to-face with 

three participants in the head state faculty office of the RACGP in Sydney. Four joined by 

phone, including the participant from New Zealand. The meeting was constrained to one hour 

in view of the busy schedules of those attending. All invited participants except one, accepted 

the invitation to contribute. The individual who declined was unable to attend at the designated 

time.  

The group consisted of two men and five women. Background professional roles in the group 

were divided between Disaster Managers, General Practitioners and Managers from General 

Practice Organisations. Most participants were from Australia with one from New Zealand. 

Their collective background experience was extensive, including multiple incidences of 

bushfire, heatwave, flood, storm, pandemic and infectious outbreaks, earthquake, volcanic 

eruption, and terrorism. The collective contributions of the group to GP integration into disaster 

health management were extensive and included: frontline triage and clinical management of 

patients affected by disaster; support and coordination of frontline GPs through state and local 

EOCs, development of guidelines for GPs in DHM; and contribution to policy, planning, and 

preparedness for GPs and GP Organisations in disasters. See Table 7.1 for participant 

characteristics. 
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Table 7.1: Characteristics of Focus Group Participants. 

Characteristics  No. 
Primary Profession   
 Disaster Managers 2 
 General Practice Organisation Managers 2 
 General Practitioners 3 
Country of Professional Practice   
 Australia  6 
 New Zealand 1 
Gender   
 Female 5 
 Male 2 
Professional disaster experience    
 Pandemic & infectious outbreaks 7 
 Bushfire 7 
 Flood 5 
 Heatwave 3 
 Storm 3 
 Terrorism 2 
 Earthquake 2 
 Volcanic eruption 1 
Country of Professional Practice   
 Australia  6 
 New Zealand 1 
Total focus group participants  7 

 

To establish the environmental context, in Australia at the time of the focus group, the 

2019/2020 Black Summer bushfires were devastating communities along the coast of NSW 

and Victoria. The focus group was positioned geographically and temporally in the middle of 

this unfolding disaster. All Australian participants, including myself, were actively working 

supporting GPs experiencing the beginning of the Black Summer bushfires.  

On the actual day of the focus group two articles published by the Sydney Morning Herald 

contextualised the situation: “Homes lost, firefighters seriously injured in bushfire crisis as 

worst yet to come”, (622) and “Waiting, waiting, waiting: Bilpin’s day of reckoning arrives”. 

(623) On the Thursday of the focus group NSW was declared a state of emergency as “another 

ferocious bushfire day” (622) occurred across NSW where “at least 12 homes have been 

destroyed, hundreds of thousands of hectares razed and three Rural Fire Service volunteer 
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firefighters left with serious burns to their bodies and airways after becoming ‘enveloped in 

fire’.” (622) In the middle of this, in each fire-affected community, were General Practitioners. 

This environment was an important consideration as it was likely to have influenced the data 

collected. From my observations as moderator, it appeared to create a sense of urgency in the 

group for a united response against adversity in the shape of a bushfire disaster, providing a 

strong sense of clarity in purpose and direction.  

In further analysis of the focus group interaction, the conversation was characterized by 

agreement and flowed easily, with participants predominantly accepting and engaging in 

others’ comments, even at times finishing the other’s sentences. At the time of this session 

General Practice disaster health management was a small field. A couple of participants knew 

each other, but introductions provided a good summary of existing progress in the field across 

the diversity of experts attending.  As far as I was aware there was no obvious power imbalance 

in the group adversely affecting the discussion. The focus process allowed good triangulation 

of opinions with many comments eliciting a, “Yes, I agree”, as the next participate related the 

issue from their tangential experience, validating the data. There was very minimal 

disagreement within the group. All participants actively participated in the discussion, and as 

moderator I aimed to ensure they all had an opportunity to comment, and actively elicited 

comment from the most relevant participant on specific topics. All participants contributed 

valuable perspectives and information.  

The focus group method yielded a rich blend of perspectives and practical strategies, 

elucidated in response to others’ comments and needs. All participants were eloquent in 

expressing their perspectives and reporting their experiences, speaking in turn, and reflecting 

politely and predominantly in the affirmative on others’ comments. Some had extensive 

knowledge on a specific topic under discussion, however the diversity of experience in 

expertise in the group meant that each participant spoke on their area with great authority, 

receiving respect from the rest of the group. There was an eagerness to assist others, and this 

was particularly seen from the New Zealand participant, with proffering of resources, as well 

as strategies informed by their vast disaster experience. (619) 

7.3.1 Thematic Analysis 

Five major themes emerged from the discussion, interdigitating with data from the previous 

studies, but also providing distinctive, detailed and nuanced knowledge based on the 
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participants unique expertise across the two disciplines, General Practice and Disaster 

Management. The participants aligned and agreed amongst themselves with minimal dissent. 

The data analysed included my observation of interactions amongst participants, as 

moderator, the transcript, and the audio recording. The five key themes are summarized below.       

• Willingness and Commitment  

• Acknowledging Achievement  

• Communication and Coordination  

• Aligning GPs with other responders 

• Unique contributions of General Practice 

7.3.2 Willingness and Commitment 

The most striking theme from this group, was their strong sense of willingness, commonality, 

and commitment to effect a change to strengthen GP inclusion in DHM. The strong willingness 

to collaborate was accompanied by a conviction that modification was possible, and beneficial.  

I’m quite positive and keen to be here to have this conversation … most of 

the disaster managers I know, all of them in New South Wales, would be 

very positive about the role that GPs play, not negative.  [DM AUS] 

Part of the motivation for several of the participants in attending the focus group was to 

continue building those networks between DMs and GPs to facilitate that change. Offers of 

support, strategies that worked well, and disaster management resources, were freely and 

keenly shared by many of the participants. Issues raised were rapidly addressed with 

suggested solutions and further offers of assistance.  

our website’s available if people want to have a look at it, and if they’ve got 

any questions, if they contact me … people are welcome to have a look at it 

and use any material from it [DM NZ]  

7.3.3 Acknowledging Achievement 

Participants reflected on progress in the field of GPs in DHM, providing a situational update on 

the contemporary situation for GPs in DHM systems. Evidence from participants suggested 

substantial progress over the six years since the start of the research program, just prior to the 
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2013 NSW Blue Mountain bushfires, until the convening of the focus group, in December 2019, 

during the Eastern Australian Black Summer bushfires.  

Emergency roles and communication lines for GPs and PHNs had been defined and 

established as a direct consequence of the 2013 Blue Mountains bushfires in the local regional 

Nepean Blue Mountains Primary Health Network (NBMPHN) region. (24, 613) Strong 

endorsement of the system established following the NSW Blue Mountain Bushfires through 

the NBMPHN was provided by GP and DM participants, with suggestion that this system of 

inclusion of GPs was “definitely be a good example of what we need to do”. [DM AUS] 

I would have to say that Nepean Blue Mountains is one of the best prepared 

areas across our jurisdiction of New South Wales.  The planning that’s has 

gone into the Blue Mountains and Nepean area, and I’ve worked a lot with 

the disaster manager of that area who’s quite amazing, and then I step into 

another LHD that when I talk about the business continuity plans for, in 

effect, for services going down and the communications, and they don’t even 

have a contact number of the [PHN]  [DM AUS] 

Learnings by GPs and GPOs from disaster management, not evident in past years, were 

reflected in their knowledge of overarching disaster concepts, particularly the need to align GP 

involvement with the PPRR framework, being utilised by other responders. In planning and 

preparedness, evidence of GP and PHN involvement in DHM was now clearly evident in 

Australia.  

NBMPHN is now so prepared because they’ve been through it, so they know 

what they need to know and they’re willing to undertake the work required to 

be ready for the next one, [GP AUS]  

The district of Canterbury, New Zealand, had established systems incorporating GPs, situated 

within the broader PPRR disaster management system even earlier, since 2005, following 

SARS. Systems of communication, coordination and collaboration interdigitating GPs, 

pharmacists, and community nurses, across PPRR. 

We have our core group have weekly meetings, and then we have monthly 

meetings regarding influenza season, and then two monthly meetings for a 

general emergency forum, where a whole wider group come together and 
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discuss the health planning aspects in response to major events, what’s 

going on and what are we expecting to happen, hopefully not too much for a 

while, and so just generally networking. [DM NZ]  

In Australia inaugural clinical and practical disaster planning guidelines for GPs managing 

patients and their practices in disaster, particularly bushfires, had been developed weeks 

before the focus group in time for this fire season, and were being disseminated and adapted 

through HealthPathways, across Australia during the fires. HealthPathways is an existing 

nationally available, regularly accessed, online, evidence-based clinical resource supporting 

clinicians in patient and practice assessment and management decisions, in their local region 

in inter-disaster periods. Where evidence is lacking, the clinical pathways are based on expert 

consensus. HealthPathways is particularly targeted at General Practitioners and tailored to 

take into account local specialist and hospital contexts. (20)  

our Health Pathways are excellent in that they’re adaptable to different 

regions, and so there are other Health Pathways teams within New South 

Wales that have now picked up our Pathways, and are starting to adapt them 

for their regions … So, it's a great resource that areas can use within 

Australia to have a resource for their GPs, rather than starting from scratch 

to develop new resources. [GP AUS] 

7.3.4 Coordination and Communication 

Coordination and communication were identified as “key” and “crucial' considerations in 

aligning with a multidisciplinary disaster healthcare response.  

My experience, and the experience across New South Wales, is GPs play a 

big role in emergencies, maybe not a coordinated role, and that’s the issue 

that I think we have, the coordination.  [DM AUS] p6 

Absolutely key to this [is] coordination, because there certainly needs to be 

someone doing that coordination point … across all regions.  [GPO AUS]  

Lack of ability to coordinate between GPs and disaster management systems was seen as a 

part of a ‘huge gap’ existing in Australia between State based disaster management systems, 

and Federally funded GP networks and private General Practice businesses.  
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because the gap in between emergency management arrangements now, 

our organisational structure, and how we meet, the separation between us 

and the GP networks is a huge gap within New South Wales and it’s one we 

keep seeing the issues with again and again.  [DM AUS]  

Coordination of, and communication with, GPs, was an ongoing concern for DMs. The 

changing structure of regional Australian GPOs from GP Divisions, to Medicare Locals, to the 

current PHNs, compounded that difficulty. For the focus group this was not seen as a barrier, 

rather an issue to be addressed. 

Despite the leading work being undertaken by the NBMPHN the situation for GPs in most 

jurisdictions in Australia at the time of the focus group, was uncoordinated, disconnected 

involvement. A scattering of jurisdictions had processes in place to coordinate GPs, but this 

was novel and inconsistent. 

the PHNs in my area here would probably be completely, well overwhelmed 

and underprepared because it's a much less that sort of thing is, a) less likely 

to happen, but there's a huge range of things that might happen and 

everybody goes, oh, well, let’s wait. [GP AUS] 

I’ve worked a lot with the disaster manager of that [NBM] area who’s quite 

amazing, and then I step into another LHD that when I talk about the 

business continuity plans for, in effect, for services going down and the 

communications, and they don’t even have a contact number of the [PHN] 

[DM AUS] 

From the Canterbury, New Zealand perspective, from a position where GPs had sustained 

established communication and coordination, the first step in coordination was identified as 

GPs accepting the need to be coordinated. Part of that involves understanding that disaster 

management systems exist and how they function.  

coordination is the big one in getting people together and having them accept 

that there will be coordination. [DM NZ]  

the issue that you’ve raised about [GPs] getting in the way; that opinion forms 

more from maybe the GPs lack of understanding of New South Wales 
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emergency management arrangements. So, I feel that coming back to the 

education around giving GPs a good understanding of how we work in 

emergencies, that would actually take that away from them getting in the way 

as such.  [DM AUS]  

Disaster management with specialist terms and jargon, involving a range of multidisciplinary 

professions with their own specialist terms and jargon, compounded by the chaos of the 

disaster environment. The risk of miscommunication is high.  

If something is going to go wrong in a disaster, it will be communication. [DM 

AUS] 

if we don’t ensure that everybody is well communicated with and we’re all in 

the loop, then that’s when things go wrong [GP AUS]   

Minor miscommunication was evident between GPs/GPOs and DMs during the discussion. 

Difficulty interpreting technical language across disciplines was observed, with use of 

acronyms and jargon. Even amongst these leading experts, examples of confusion on 

technical language, terminology, and concepts, was visible in both directions.  

knowing the disaster protocol, knowing when [disaster] occurs … I’ll be 

contacted by the local H..??                    [GPO AUS] 

..HSFAC             [DM AUS] 

..HSFAC  (Health Services Functional Area Coordinator)      [Moderator]    

… yeah, person to let me know that this is the situation now, this is what 

we’d like you to do.                         [GPO AUS] 

Equally: 

… and the communications, and they don’t even have a contact number of 

the – what’s it called now, sorry?         [DM AUS] 

..the PHN             [Moderator]    
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..the PHN, sorry, I always say Medicare Local, the PHN, so the gaps there 

are quite enormous           [DM AUS] 

In Australia, a lack of familiarity on the DM side of how GPs engaged with the broader 

healthcare system during non-disaster periods was noted, and on the GP side of disaster 

health system vocabulary. This may restrict clear communication across these multi-

disciplinary groups. However, the group also demonstrated that such miscommunications 

were easily navigable, if recognised. 

Communication and liaison between GPs and the DHM systems were identified as difficult 

issues by the group, particularly how communication should occur, and to whom. The benefit 

of the role of GP Liaison Officer (GPLO) in the EOC was highlighted by the group participants. 

GPLOs can play roles in local or state level EOCs during a disaster. The GPLO acts as a two-

way conduit for communication between the key GP stakeholders and the emergency 

management team in the EOC during a disaster. GPLOs act as translators, interpreting 

disaster speak to GPs and GP speak, back to DMs, inferring that it is not only language and 

words and acronyms but also concepts and ways of working that are specific to the discipline. 

A GPLO in the EOC can provide immediate appropriate solutions to issues relevant to GPs, 

either providing them with assistance, for example supplies or information, or recruiting them 

for assistance for example providing sitrep updates from the ground, or providing medical care 

at an evacuation centre.  

7.3.5 Aligning GPs with Other Responders 

The requirement to align roles for GPs and General Practice with other responders across 

PPRR, was reinforced by all participants. In doing so, the unique contribution of GPs in 

supporting their patients through every phase of PPRR was highlighted. Other responders are 

primarily involved in a single phase, usually Response or Recovery.  

In planning and preparedness, there was evidence of both GP and PHN involvement now 

being seen in Australia. In the immediate response phase, GP contributions were considered 

valuable by all participants. The GP-patient relationship and the GP’s understanding of the 

social context were emphasised, however there was also an understanding of the need to 

provide disaster healthcare as part of a broader response. 
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the immediate response and the support that can be provided by general 

practice, both in terms of their own practice changing operating hours, or 

actually responding in emergency management centres, or highlighting 

which patients they know that they need to be maybe checking that have 

evacuated, if that’s appropriate [GPO AUS]  

we’ve got the Gosper’s Mountain fire out there at the moment which is 

threatening homes in the Kurrajong and the Colo River area.  On Monday I 

had two patients come in to  … let me know that they'd moved out of the 

area because of the risk of fire … we have that relationship with the patients, 

I think means that we’re in a really good position to … be in touch with the 

needs of patients. That connection is really important. [GP AUS]  

Advice from the New Zealand experience aligned with the Australian experience. The optimal 

location to deliver GP health services is in the usual General Practice.  

the best thing for GPs is to keep functioning.  We quote figures, and I don't 

know where the hell we got them from, but 90% of health consultations are 

with primary care … and the other thing too, we’ve found that GPs and 

primary health operate best in their own facilities where they’ve got all their 

records, they’ve got all their equipment. to send them out to other places 

weakens their ability to respond, I know it's necessary in some cases, but it 

does weaken their ability to respond.  To keep functioning, but adjust that 

functioning to what’s required to keep pressure off the secondary care 

seems to be the main ones that we’ve come up with. [DM NZ] p4  

Issues highlighted in recovery were the substantial volume of care for GPs in surveillance and 

management of ongoing disaster healthcare, including mental and physical health, and social 

recovery. 

at three to six months there is increased risk of people having AMIs and 

strokes following a disaster. That’s another key role for the GP, to be 

monitoring for people who are more at risk of these events happening [GP 

AUS]  
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The group’s sense of an increased potential for misadventure due to the chaotic nature of 

disaster healthcare reflected the issue of quality care and the need for standards of care in 

disasters. (626) Best practice during disasters was discussed as quality of clinical care for 

patients, and quality of General Practice management in safeguarding the health and wellbeing 

of GPs and their staff. The discussion focused on whether GPs engaging in DHM needed extra 

knowledge and skills, and how to establish a system or process to keep GPs and their staff 

safe. Overall, the existing medical knowledge of GPs was seen as adequate, and their flexibility 

in low resource conditions an asset. However, disaster literacy, through training in disaster 

triage, in Psychological First Aid (PFA), in a systematic approach to disaster healthcare, and 

in disaster systems and concepts were all seen as essential knowledge. Several examples of 

use of these skills were offered by participants.  

in the New Zealand shooting that occurred just recently, one of the first 

responders was a GP who started the triage process, so by the time 

ambulance arrived, a lot were actually triaged. So the time saved there 

definitely added to the survival rates. [DM AUS] 

During the 2018 eruption of Manaro Voui volcano, Ambae Island, Vanuatu, one of the GP 

participants was involved in assessing large numbers of evacuees arriving on shore and found 

disaster triage a valuable and essential skill.  

I think that one of the biggest skills that I found when I was in a disaster I 

wasn’t expecting, was knowing how to triage effectively, and triage a large 

group of people.  I actually called Penny.  She was my phone a friend in that 

situation, and she talked me through the process. I really appreciated that, 

at that moment, because I think I felt I know the concept of triage, I've done 

it before, but never really in a disaster situation.  So that I think would be 

great in terms of upskilling GPs in a practical way. [GP AUS] 

However, there was acknowledgement that GPs ‘don’t know, what they don’t know’, 

highlighting the importance of inclusion of experts in disaster management, either DMs, or GPs 

expert in DM, in clarifying disaster management syllabus for GPs.  

GPs can always be upskilled.  The baseline is GPs can cope with anything, 

generally speaking, but it's like anything, the more you know the better you 
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get at it.  The problem is always being you don’t know what you don’t know 

[GP AUS]  

Establishment of standardised guidelines for disaster healthcare and practice management for 

General Practice was seen as particularly relevant and valued.  

It was really helpful putting it in a systematic way so that if I was in that 

situation with patients, I could then use those key areas, and remind myself 

of those while seeing a patient.  [GP AUS]  

Adapting and contextualising disaster training and planning, from one region to the next, was 

seen as reducing disaster risk for GPs. As with other disaster responders it was requisite to 

have GPs meet those standards or targets before joining the response. “It’s about meeting 

those targets.” [DM AUS]  However, engaging GPs in valuing disaster training in competition 

with other educational, and seemingly more relevant training activities, was an issue, 

contributed to by the infrequency of disaster incidents. Optimising uptake by choosing the 

moment to promote upskilling was considered a useful strategy in improving engagement in 

disaster training. A general sense from the group in terms of acquired skills and systems of 

communication and coordination was that if these worked well in a disaster, they would work 

well anytime. 

in our situation, the 2013 fires, I suppose was the catalyst for us developing 

our processes and procedures, because at that time it was just on the fly 

trying to work out what’s the role, what do we do?  [GPO AUS]  

Along with disaster literacy and knowledge of disaster systems, several other factors were 

regarded as contributing positively to GP safety and therefore wellbeing. Bringing GPs into the 

broader response system, or at least into the GP response community, was identified as a 

strategy to decrease the isolation of responding GPs. The NZ participant suggested creating 

a sense of safety through community during the disaster.   

making personal contact with the practices, particularly post-earthquake and 

mosque shooting, making regular contact to just, yeah, sure, it's checking on 

the status, but also spending a bit of extra minutes just asking how they are, 

and letting them know that somebody cares.  And finding staff to relieve them 
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if they need relief, doing all those little things certainly helped a lot of them 

get through. [DM NZ]  

Agency, in this situation provision of health care during disasters, was identified as providing 

GPs with a sense of not only fulfilling their responsibilities and obligations, but also providing 

a sense of purpose, at a time of helplessness. This was particularly reported by the NZ 

participant, relaying that in responding to the earthquakes in 2010/2011 the Christchurch GPs 

felt strongly that they were providing a service for their community. A benefit of developing 

systems for GP safety and well-being in a disaster context, was seen as the potential to 

replicate these for GPs in non-disaster times. 

7.3.6 Unique Characteristics of General Practice Contribution 

Participants unanimously acknowledged that GPs offered essential unique contributions to 

DHM, inferring that this healthcare would not be provided within disaster healthcare services 

without inclusion of general practice. There was a sense of need to establish this unique 

contribution of General Practice to justify a seat at the disaster management table. Defining 

GPs’ roles across PPRR highlighted the unique contribution of GPs in supporting their patients 

through every phase of PPRR, while other responders were primarily involved in a single 

phase, usually Response or Recovery. 

The unique qualities highlighted as most useful in disasters were continuity of patient 

relationships through PPRR, social connections within the community, and generalist 

healthcare.  

that constant relationship with their patients, and therefore it puts them in 

that position to be able to not just come in during the crisis point … the 

uniqueness is that there's that ongoing relationship that GPs have with their 

patients that gives continuity throughout those phases. [GPO AUS]  

Strong social connectedness within the community was seen as affording the GPs a position 

as trusted known health professionals in touch with the emotional adaptations of the 

community. This community awareness was invaluable to DMs in being able to provide 

immediate on the ground surveillance of the community’s needs. Patient trust and familiarity 

meant GPs were “very well placed to navigate the unknown with patients”. [GP AUS] 
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Generalist healthcare coordination was seen as comprehensive management and 

coordination across mental health, physical health, and social well-being alongside addressing 

other seemingly less important factors including insurance or housing, was seen as ‘acutely 

important’: 

[GPs are] able to mop up all of the bits and pieces that might not otherwise 

be seen as acutely important. [GP AUS]  

GPs were seen as familiar with regular undifferentiated presentations with limited resources, 

as well as safety netting and coordinating care.   

7.4 Discussion 

Study Four contributed to identification of gaps between knowledge and practice in disaster 

healthcare as well as a collaborative commitment between GPs and DMs to closing this gap. 

Research findings identified a strong commitment, amongst all focus group members, to bring 

GPs into DHM. This commitment had already been sustained over several years, reflected in 

findings of increased integration of General Practice into DHM. Group participants had 

contributed to development of systems and educational resources following the 2013 NSW 

bushfires and identified challenges to further integration to be addressed. Key issues identified 

were coordination and communication; alignment of roles, processes, and systems, with other 

disaster responders across PPRR; standardization of quality of General Practice disaster 

healthcare; and systems promoting the safety and well-being of the GPs themselves. Aligning 

and clarifying GPs roles across PPRR highlighted the valuable unique contributions GPs bring 

to disaster healthcare: continuity of care, generalist care, and social connectedness.  

Willingness and commitment from DMs and GPs, to a collaborate on establishing General 

Practice as a standing health professional group in DHM, was the Sweet Spot in Figure 7.1. 

The focus group demonstrated that the field of GPDM includes strong leadership from within 

General Practice and DM disciplines, and from key Australian GP Organisations, with 

increasing collaboration on disaster activities: planning, response, training and resources for 

GPs. Most crucially, this focus group of leading experts, clearly demonstrated their motivation 

to continue to collaborate, advocate, and advance this field.  
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In New Zealand GPs are already well integrated into DHM. In Australia, a substantial increase 

in involvement of GPs over the last 6 years was acknowledged. Emergency roles for GPs had 

been defined, lines of communication and coordination had been developed, disaster literacy 

amongst GPs and GP Organisations had increased, and guidance on clinical healthcare and 

practice processes in disasters created. Some of these products were utilized during the 2019 

eastern Australian bushfires, occurring in the background of the focus group.  

The successes of both the NBMPHN in the Nepean Blue Mountains, Australia, and the CPRG, 

in Christchurch, New Zealand, in creating systems of communication and coordination for their 

regions were seen as useful starting points for replication in other regions and contexts, with 

details freely available and accessible for dissemination.  

The DMs in the group were already engaged with other multidisciplinary groups assisting their 

integration into the broader disaster management structure across PPRR as part of the DM 

role. DMs demonstrated clear agendas for how GPs should be able to link to the existing 

systems, aligning their response with other responders across PPRR, seeing this as through 

communications with a single GP point, with GPs roles in response situated within their usual 

work situation as much as possible, and delivering the local community health service 

provision. Disaster management systems were less clear to the GP and GPO participants who 

had less clarity on the framework and interconnectedness of these systems. Hence the 

necessity for collaboration between GPs and DMs. 

The focus group discussion ranged from systems-focused, predominantly led by the DMs and 

GP Organisations, to patient-focused discussion, predominantly led by the GP participants. 

The unique valuable contribution GPs bring to disaster healthcare identified by participants, 

continuity of care, generalist holistic comprehensive care, and social connectedness, 

incorporated several of the characteristics of GP healthcare discussed in Chapter Two. (45-

46, 279) Considering the strength the characteristics of General Practice bring to non-disaster 

healthcare systems, adding the GP’s voice to DHM planning may be viewed as an opportunity 

to review and expand the disaster healthcare focus, and to create a more holistic person-

centric focused approach.  

7.4.1 Strengths and Limitations 

The constraint of time of the focus group to one hour was the most difficult aspect to manage 

as it limited the time available to explore the extensive knowledge and expertise in the group. 
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Interviews during Studies Two and Three, with a total of 67 GPs and DMs, were regularly an 

hour in duration and tended to allow time for data saturation from that individual. It is likely 

significant expertise was not accessed from the focus group participants due to the time 

constraint. However, the value of the group discussion contributed more considered data 

amongst a group of experts and was important for triangulation of data from the earlier 

interviews.  

Selection bias was evident with all participants having worked with the primary researcher. 

Other experts in this field with differing opinions may have been missed. The experts from the 

General Practice disciplines all worked predominantly in NSW which is likely to have missed 

evidence from other states and territories with different systems, however much of the work of 

the participants was shared and applicable nationally. Inclusion of the New Zealand participant 

provided an international perspective. However, the researchers do not suggest the results are 

transferrable to other groups of GPDM experts, nor to other contexts.  

Despite these limitations, due to the small size of the GPDM field, and the primary researcher’s 

extensive overview of the field from local, state, national and international perspectives, it was 

felt this group offered an important viewpoint on the emerging field.    

The background context of the catastrophic fires may have affected the discussion in some 

manner due to the group’s perceived urgent need to support GPs and communities at that 

moment, but the majority of this group had been contributing to this field in a sustained effort 

for more than five years and so had an understanding of the broader perspective.  

7.5 Conclusion 

The results of this study validated findings from the first three studies of this research program 

and supported our evolving theories and framework of GPs in DHM, (6, 7) as well as 

contributing new knowledge to aid in refining them. Integrating GP healthcare into DHM was 

acknowledged as a complex process, however it was considered achievable through a number 

of collaborative actions between GPs and DMs. Requisite adjustment from GPs to enable 

interdigitation of General Practice with DHM will need to include clearly defined accountable 

roles; clear communication channels to reach all GPs; knowledge of DHM language, concepts, 

skills and rules of play; and routine participation in planning, preparedness and policy meetings 

in inter-disaster periods. However, requisite actions are also required from DMs. Adjustment 
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of the DHM systems are needed to embed the GP-created GP roles and responsibilities into 

planning, policy and preparedness at local, state and national levels, with standing invitations 

to contribute when disasters stuck. 

In 2013 the field of GPDM did not exist. At 2019 at the time of this focus group, the sense from 

this group was that the field of GPDM was firmly established now in Australia, and ongoing in 

New Zealand. Mutual support between GPs and DMs had the potential to develop and refine 

involvement of GPs in DHM. (591) 

The next chapter, Chapter Eight: Knowledge to Action, reports on the diffusion, dissemination, 

and implementation of the research findings, translating the knowledge to action. Examples of 

Knowledge to Action outputs and activities are reported.  
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CHAPTER 8 KNOWLEDGE TO ACTION 

8 THE EVOLUTION OF GENERAL PRACTITIONER DISASTER 

MANAGEMENT 

Chapter Eight reports on the diffusion, dissemination, and implementation of the research 

findings, translating the knowledge to action. Examples of Knowledge to Action outputs and 

activities from the research findings are reported.  

The Way Forward 

The knowledge which a man can use is the real knowledge. The only 

knowledge which has life and growth in it, converts itself into practical power. 

The rest hangs like dust about the brain or dries like raindrops off the stones.   

(Froude) (627) p374 

This research program was a pragmatic and evolving thesis conducted part-time over an 

extended period of eight years, interdigitated with my practical involvement within a number of 

disasters due to natural, man-made and infectious hazards. Employment in roles as a GP 

during those disasters, during response, recovery, preparedness, exercises, and training, as 

part of the public system of health disaster management units, and simultaneously, as part of 

the private general practice professions’ disaster response, became part of the learning cycle 

and the application cycle. Following Graham’s Knowledge Translation framework, (397) a key 

emphasis of the research was actioning the knowledge as it arose from our interview 

participants’ experiences, and from the literature.  

Throughout the research period I remained an active clinician, while also working in regional, 

state and national GP management and policy arenas in the area of national disasters. 

Hollnagel et al. suggests that in health, the people at the frontline may have a better 

understanding of what is needed than those designing policy from afar. Hollnagel et al. 

proposes that effective disaster health policy, planning and leading, requires input from 

frontline workers to design and implement solutions to frontline problems. (628-629) As my 

research evidence emerged, I aimed to actively address gaps between knowledge and current 
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practice. My overarching concern was to try to ensure that disaster-affected populations 

received optimal healthcare at a time of great adversity and high primary healthcare demand 

from their trusted local GP healthcare professionals. Further, I was concerned that current 

practice left local GPs, also simultaneously affected community members, positioned as 

separate, disconnected healthcare professionals. The knowledge to practice elements are 

discussed below. 

Outputs from this research were diffused, disseminated, and implemented throughout the 

years of the research program as opportunities arose. Within inter-disaster phases I continued 

translating knowledge into practice, building relationships, continuing the discussion, creating 

resources, and capturing lessons learned from experts. In forming the final grounded theory 

from the earlier theories arising from the data, I was driven by a pragmatic desire to develop 

research that would be useful. I also wished to provide a foundation for future researchers who 

wish to advance the field of GPDM.  

As suggested by Graham  (397), simultaneous involvement and immersion in General Practice 

and disaster management disciplines, facilitated knowledge exchange through invitations to 

present, assume roles, join committees, attend meetings, contribution to textbooks and 

curriculum, and develop resources, related to the intersection of GP and DM. The activities, 

interactions, and relationships resulted in creating some critical turning points in knowledge 

implementation; not always recognised by myself as valuable at the time.  

The outcomes of this research journey have already informed the development of a number of 

key documents and programs. Although many of our outputs have been developed over time, 

and often in parallel, several are artificially presented below in relation to precipitating disasters 

in an attempt to organise them. In fact, the research tools and products were a constant 

interwoven mesh of activities with too many to sensibly record in this single document.  

8.1 Knowledge to Action: Knowledge Exchange Examples 

Descriptive narrative was chosen as the best method to illustrate five examples of key 

knowledge exchange activities during the research program. (630) 
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8.1.1 Knowledge Exchange Example One: 2013 NSW Blue Mountains Fires  

Nimble adaptation and innovation were shown by the General Practices in the NBM region, 

during and following the bushfires, with sustained benefits seen in subsequent disasters. The 

purpose of this example is to describe events during and following the bushfires, highlighting 

the implementation of the findings from this research program tailored to the local context to 

address the identified problem. (397) 

Problem statement: 
GPs had no clear role in disaster healthcare systems, nor in coordination and communication 

channels. Several organisations representing GPs existed, with no one group representative 

of all GPs. This precluded linkage with other disaster health professionals, and thus 

involvement in DHM. When the bushfires occurred, GPs were again, managing patients, 

disconnected from the health service response in the disaster, uncertain of their roles. 

But no one was sitting in the control centre saying, ‘What are we going to do about 

medical emergencies? Like, are there doctors up there? Are there doctors who are 

staying up there?’ (GP16) Study Two 

Research output aims: 
• Define roles for GPs and PHNs (meso level regional GP Organisations) in disasters  

• Propose channels of communication and coordination between frontline GPs, GP 

Organisations and the DHM Response. 

• Establish a single point of contact for GPs as a united group.  

• Improve disaster planning and preparedness of GPs and GP Organisations. 

• Support leaders in GP Organisations, to understanding DHM and make decisions.  

• Creation of just-in-time disaster resources ready for immediate distribution in the acute 

disaster, and then immediately available and adaptable for similar future events.   

• Adapt research outputs to the local context: the Nepean Blue Mountains Medicare 

Local (NBMML) (now NBM Primary Health Network), other NSW GP Organisations, 

the NBM Local Health District, and NSW Health Emergency Operations Centre, and 

local GPs.  

Second generation knowledge: Knowledge synthesis 
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Outputs were generated based on triangulation of data from Studies One to Three, the 

literature review of disaster health effects, and the initial interviews with Australian and New 

Zealand GPs and DMs, informed by our supporting theoretical concepts of the Prepared 

Community, PPRR, and DRR. Some outputs were initially conceived based on need at the 

time of disaster and then reviewed and developed over the subsequent months and years, 

based on the evidence emerging from the research.  

Extensive data were collected on the issue of clear systematic communication pathways 

between GPs and disaster response systems. New Zealand participants particularly, detailed 

their systematic integration and lines of communication, including GP attendance at planning 

and preparedness meetings, and use of GP Liaison Officers in Emergency Operations Centres 

during Response. Knowledge from the research program was adapted and combined with 

information on existing barriers to GP inclusion provided by Australian DMs to develop and 

trial systems in the very different context of Australia.  

DM participants not only identified the role of GP Liaison Officer in their interviews, they 

facilitated establishment of the role, assisting in aligning systems I developed for GPs with 

those of other disaster health professional groups involved in the bushfire Response, including 

mental health and public health.  

Some of these outputs and products were intially drafted and trialed during the bushfire 

Response, based on what was needed, feasible, and aligned with the roles of the other health 

disciplines over PPRR at the time. However, they were subsequently refined, developed, and 

revised in the months and years following the bushfires, with input from the research findings 

and relevant stakeholders. That is, they were variously implemented, evaluated, revised, and 

reimplemented. Study Four, in 2019, occurring after development of these products, confirmed 

and affirmed these products.   

Despite my early contributions of evidence, and my ongoing dissemination and promotion of 

the outputs, with further input when requested, the end-users have sustained, and variously 

expanded the resources themselves, having now implemented them during the 2019-2020 

Black Summer bushfires, and the current ongoing 2022 Hawkesbury floods. 

Background: tailoring outputs to local need and context 
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The 2013 NSW Blue Mountain/Lithgow bushfires occurred in the NBM Primary Health Network 

region which corresponds to the NBM Local Health District area. The population of 380,000 

includes 139 General Practices, 434 GPs, and 195 Practice Nurses, and 29 Residential Aged 

Care Facilities (RACFs). (631) The whole region was affected through fire and/or huge clouds 

of smoke PM. 

Fires in the area burned for over a week with 100 burning across the state at the peak and a 

declaration of a state of emergency. Described as the worst fires since 1960, with around 210 

houses homes burned, and hundreds of children trapped at school as fires spread on three 

fronts, media coverage focused on distressed parents trying to access their children. (632)  

From Studies Two and Three we know in retrospect, that at this time, GPs were working 

scattered throughout the region, all affected by the unfolding fire. GPs were managing local 

patient presentations, uncertain of their roles, variously disconnected from other disaster 

responders and unaware of the activities of other health services, including hospital closures 

and RACF evacuations. The NBM Medicare Local’s only prior involvement in disaster planning 

had been pandemic planning through the then GP Divisions, which became part of the 

NBMML. There was no NBMML disaster plan. Prior to 2013 ad hoc inclusion of GPs in disaster 

management had occurred through the GP Divisions, as seen in the 2009 Victorian bushfires, 

with almost no contribution from other GP organisations. 

Our interview with the CEO of the NBMML, outlined valiant last minute attempts to link the GPs 

to the broader response, including GP staffing at a local evacuation centre from day three, 

through a pre-existing relationship with the NBMLHD, and through working with me, to 

establish broader state level communication channels, in an attempt to link local frontline GPs 

with the broader health Response.  

NBMML worked tirelessly with local GPs and our member organisations to provide vital 

GP services at evacuation centres during the 2013 bushfires.             CEO  (633) 

My role during as a GP in Disaster Management during the bushfires was as the GP Liaison 

Officer positioned in the NSW State Health Emergency Operations Centre, and included 

drafting, development, and enactment of the communication channels in Figure 8.1 below, and 

the GP Liaison Officer job descriptor in Appendix 8.2. This was revised and refined in the 

months afterwards informed by the evidence emerging from the research. 
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Outputs:  

8.1.1.1.1 GP Liaison Officer Role Descriptor  

• developed for the State Health Emergency Operations Centre 

• adaptable for other State/Territory Health EOCs 

• drafted during 2013 NSW bushfires and later refined  

• implemented and revised during the 2014 Sydney Siege and 2019-2020 Black Summer 

bushfires 

The problem addressed: Lack of communication and coordination channels between frontline 

GPs, GP Organisations, and the DHM Response. 

Output informed by the research: GP Liaison Officer position and descriptor. The opportunity 

to enact this role first became possible at a state level, where strong support existed in both 

GP and DM disciplines. The position and role description were pragmatically developed based 

on the need at the time and refined based on the evidence emerging and aligned with the roles 

of other disaster health EOC Liaison Officers:  

to facilitate coordination of the General Practice response in all hazard disasters 

through acting as a two-way conduit for communication between key GP stakeholders 

and the Health Services Functional Area Coordinator, in the event of EOC activation 

during a disaster, and 

to facilitate interagency communication with General Practice groups through liaison 

with other services within the EOC including Public Health, Mental Health, St John, and 

Ambulance 

8.1.1.1.2 GP Disaster Communication Channels 

• developed for the State Health Emergency Operations Centre 

• adaptable for other State/Territory Health EOCs 

• implemented during 2013 NSW bushfires, 2014 Sydney Siege, 2019-2020 Black 

Summer bushfires 

The problem addressed: Lack of communication and coordination channels between 

frontline GPs, GP Organisations, and the DHM Response. 
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Figure 8.1 : Initial communication channels developed during the 2013 NSW Blue Mountains Bushfires, presented 

to the CMO at the GP Round Table, and utilised to create the current communication pathways at the State Health 

EOC. 

 

Figure 8.2: A revised version of figure 8.12 highlighting the communication channels developed during the 2013 

NSW Blue Mountains Bushfires at a state and local level and presented at the 2017 International WADEM 

Congress. (613)  
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Reproduced with permission of Nepean Blue Mountains Primary Health Network and Wentworth Healthcare 

Limited.        

Output informed by the research:  

GP and GP Organisation Disaster Communication channels. As illustrated in Figure 8.1 and 

8.2, the State Health GPLO was tasked with communication linkage to each of the relevant 

state/territory level GP stakeholder groups during disasters involving more than one local 

Primary Health Network region. 

I created Figure 8.1 during my initial GP Liaison Officer role to clarify the communication lines 

for General Practice. This was later revised by the NBM Primary Health Network to produce 

Figure 8.2. These figures identify the key contact point as the local level disaster response the 

Medicare Local/Primary Health Network and the Local Health District. At the time of concluding 

this research program, GP Liaison Officers in local LHD Emergency Operations Centres were 

not established, although this would be an important next step. When the disaster escalated 

to a state level disaster requiring activation of the State Health Emergency Operations Centre, 

the state GP Liaison Officers position has become established for natural and man-made 

hazards, with my attendance in that position during the last three disasters. There has been 

ongoing revision and refining of the output from the research as it emerged. 

8.1.1.1.3 NSW&ACT General Practice Disaster Committee 

• developed for state GP Disaster Management discussions 

• adaptable for other Australian states/territories 

• particularly focused on planning and preparedness 

• ongoing through Australian disasters since 2013  

The problem addressed: A single point of contact for GPs as a united group. Research 

findings identified single contact point for GPs as a significant barrier to engagement with GPs, 

particularly limiting ability to include GPs in DHM planning and preparedness.  

Output informed by the research:  

The NSW&ACT General Practice Disaster Management Committee (NGPDC) was formed in 

late 2013 to provide a basis for DM engagement with GPs at as a single group at state level, 

and to support GP and GP Organisation disaster preparedness and planning through PPRR. 
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The NGPDC provides a single accessible state level GP communication point between GP 

organisations and other disaster health professional groups. The group was endorsed by GP 

Unity, an existing collaboration of state GP Organisations, and supported the state GP Liaison 

Officer position. The NGPDC was convened with secretariat provided by NSW&ACT RACGP. 

I have chaired this group since its inception in late 2013 during the bushfires, adapting the 

knowledge provided from the research program to the local contextual need.  

Membership includes representation from NSW Health including emergency response, public 

health, and mental health, as well as RACGP, AMA, Aboriginal Health & Medical Research 

Council (AH&MRC), PHN and other General Practice representation, to assist in General 

Practice planning and response to emergencies in NSW and ACT. The aim was to provide a 

forum for developing connections, and sharing expertise and information, to assist in the 

development of integrated general practice planning and response to emergency situations in 

NSW and ACT. The function of the NSW&ACT GP Disaster Committee was to meet several 

times a year to: 

• Review and share information on recent disasters/emergencies to enable lessons 

learned to be captured. 

• Monitor and communicate changes in emergency risks in NSW that particularly impact 

general practice. 

• Develop a network of GPs who can offer support and education to other GPs/GP 

groups when disaster occurs. 

• Establish a network of GPs (with skills, availabilities, and current contacts) who can 

provide support to areas/communities affected by disaster.  

• Develop a bank of resources that can be used as just-in-time information in a disaster. 

8.1.1.1.4 PHN emergency planning document for PHNs and GPs   

• developed for NBM Primary Health Network and local GPs 

• adaptable for other Australian PHNs 

• implemented during 2013 NSW bushfires, 2019-2020 Black Summer bushfires, and 

now the 2022 Hawkesbury floods 



Chapter 8 Knowledge to Action 

257 

The problem addressed: Lack of disaster preparedness of GPs and GP Organisations, 

particularly PHNs. The 2013 bushfires highlighted the lack of preparedness of GPs for 

disasters and their limited ability to contribute to response and recovery. There was no 

standardised established avenue for GP contribution to the broader disaster response or 

planning and preparedness activities, and no existing description of GPs roles in disasters.  

 

 

 

 

 

 

 

 
  
 

Reproduced with permission from the Nepean Blue Mountains Primary Health Network. Nepean Blue Mountains 
Primary Health Network. Planning for Disaster Management: An emergency preparedness guide of Primary Health 
Networks and others supporting the local General Practitioner response during emergencies. Penrith: Nepean Blue 
Mountains Primary Health Network; Wentworth Healthcare; 2019.  (24)   
 
Output informed by the research:  

The initial document Emergency Management: the role of the General Practitioners was 

created from data retrieved from the first three studies in the first years, further informed by 

the experience of the 2013 bushfires, and including evidence from GPs and DMs who 

responded to these fires, as well as from New Zealand GPs and DMs, where systems of 

General Practice integration into PPRR had been developed and tested over a number of 

disasters. The Emergency Management document was specifically designed for a GP and GP 

organisation audience, including clear explanation of disaster management systems, inclusion 

of the proposed communication lines and linkage of GPs within the disaster management 

system, and early definitions of a number of roles for GPs, particularly detailing those in 

evacuation centres. Several local Blue Mountain GPs, as well as local and state level DMs, 

further reviewed and contributed to the document as it evolved.  

Image 8.1 Planning of Disaster Management 
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‘Emergency management: the role of the General Practitioners’ prompted NBMPHN, as 

Wentworth Healthcare, to further develop the resource into a disaster preparedness plan for 

their PHN, including systems and processes, resources, and templates. Findings from the 

research suggested standardised requisite knowledge and training needs for safe effective 

involvement of GPs in disaster response, and informed initial training provided by NBMPHN 

for GPs volunteering to assist in evacuation centres during the disaster, including knowledge 

of GP roles, lines of authority and communication, MIMMS and PFA. It remains a living 

document and is available at: https://www.nbmphn.com.au/Resources/About/268_0618-

DisasterPlanning_F  See Appendix 8.1 for front cover. See Appendices 8.4 and 8.9 for 

recognition of my contribution.   

Substantial planning by NBMPHN proved valuable during the 2019-2020 Black Summer 

Bushfires where the NBMPHN experienced huge bushfires again. This is mentioned later in 

this section.  

8.1.1.1.5 RACGP emergency planning document for state faculties including the Disaster 

Response Representative role 

• developed for NSW&ACT RACGP 

• disseminated to all states and territories with poor uptake except NSW 

• implemented during 2013 NSW bushfires 

The problem addressed: The majority of those in leadership in GP Organisations had little 

knowledge of DHM to enable disaster relevant decisions. Even as GP personal and practice 

disaster planning was being facilitated by GP Organisations, in 2013 no Australian GP 

Organisation had their own documented disaster plan.  

Output informed by the research:  

A disaster and communication plan for the state NSW & ACT RACGP faculty was developed. 

Within this plan, the role of Disaster Response Representative was established, with a 24 hour 

a day on call roster, to contribute to disaster response situations for the NSW & ACT RACGP. 

The role was refined and established in the months following the NSW bushfires. I have 

predominantly undertaken this role, however several other GPs have also contributed when I 

have been unavailable. Significant differences in function existed amongst these GP groups 
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and so tailored disaster response planning to the functions of the particular GP Organisation 

is required.   

The template for this was planning was then disseminated to the other states to facilitate 

contextually appropriate GP Organisation state level disaster planning. Finalising this planning 

is still in progress, and barriers to uptake need to be assessed.  

8.1.1.1.6 Resources for GPs during disaster Response: just-in-time information 

• developed to support GPs managing psychological distress during the fires 

• distributed to GPs during the NBMs during 2013 NSW bushfires 

• disseminated again nationally during the 2019-2020 Black Summer bushfires 

Problem addressed: Very few GP-specific disaster resources existed in 2013, resulting in 

limited information to support them in response or to distribute to patients in response. In 

disasters where urgency exists, and demand overwhelms ability to respond, use of just-in-time 

resources is useful, i.e. resource templates developed prior to the event that anticipate a likely 

need.   

Output informed by the research:  

Just-in-time information relevant for GPs was developed. Through my involvement as GPLO, 

GPs on the ground identified a need for clinical guidance on identification and management of 

psychosocial patient presentations during and immediately after the bushfires. Information for 

General Practitioners Involved with the NSW Bushfires 2013 was promptly produced by me 

and BR, a disaster mental health expert, to distributed to affected GPs to address this need. 

The evidence was informed by the early evidence from the literature review which initially was 

inclusive of mental health effects of disaster. The content of this resource was re-used by the 

RACGP in the early days of the 2019-2020 Black Summer bushfires, becoming a reusable 

just-in-time resource for future events. See Image 8.2 and Appendix 8.5. Examples of other 

just-in-time resources, facilitated through the GPLO position during the 2013 bushfires, to 

address immediate need identified by GPs, was Public Health advise on asbestosis risk.  
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Image 8.2 Information for General Practitioners 

 

 

 

 

 

 

 

 

Involved with the NSW Bushfires 2013 created by Burns P and Raphael B. developed in response to the fires as 

they occurred and reused and adapted as a just-in-time resource in the 2019-2020 Black Summer Bushfires with 

minimal changes. Available in full in Appendix 8.5. 

These outputs and solutions, the GPLO position descriptor, the local and state GP disaster 

communication channels, the NSW&ACT General Practice Disaster Committee, the NBMPHN 

emergency planning document for PHNs and GPs, the Disaster Response Representative role 

in State RACGP faculty planning have all aimed to addressed systemic problems of lack of GP 

linkage and communication with the DHM system, and PHN and GP disaster planning and 

preparedness, with some early contribution towards defining GPs’ roles in disaster. These 

products, and contributions to other outputs not outlined herein due to space, have been 

variously implemented and sustained through several disasters from 2013 to 2022.  

See Appendix 8.4 and 8.9 for Recognition of Development of Disaster Management in the 

Nepean Blue Mountains, and acknowledgement of my contribution, from the CEO of 

NBMPHN. 

8.1.2 Knowledge Exchange Example Two: 2014 Lindt Café Siege and Terror 

Of all disaster hazards, Australian GPs are probably the least prepared for a role in terrorism, 

or in technological disasters. The purpose of this example was to report on how findings from 

this research program were tailored to the local context to address the identified problem 

related to terrorism. (397) 
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Problem statement:  

Firstly, value of inclusion of GPs in local and state response to malevolent disasters, such as 

terrorism, was unknown, and their role ill-defined. Previous suggestions from other disaster 

responders on how GPs could be involved were felt inappropriate to GPs. If GPs don’t define 

their own roles, others will try to define them. Secondly, the health effects of terrorism, well-

documented in the literature, are not routinely included in GP education and training.  

Research output aims: 

• Define roles for GPs in terrorism-related disasters 

• Increase GPs awareness of a role in terrorism-related disasters 

• Define roles for the GP Liaison Officers specific to terrorism-related disasters 

• Develop just-in-time resources for terrorism-related disasters 

• Educate GPs on the health effects of terrorism-related disasters 

• Develop strategies for GP safety and well-being 

Background: tailoring outputs to local need and context 
 
In December 2014 the Lindt Café Siege occurred in Martin Place where an Islamic state 

sympathiser held 18 people hostage for 17 hours. Debate exists around whether it was 

terrorism or a lone act. Regardless, the effect it had on Australians at the time was one of 

terror. Over 40 local GPs worked in close proximity to Martin Place, however ripple effects 

were seen all over Sydney and surrounds, in those affected, their families, and their 

communities. Our findings suggested most GPs felt they had little to contribute. 

My research findings included data from the literature on the health effects of terrorism, and 

from interviews following the Sydney Siege. The data revealed the substantial impact 

malevolent acts can have on both mental health and physical effects, including over the longer 

term. Except for one participant, findings from GPs interviewed showed no understanding of 

GPs’ roles in terrorism, and very limited understanding of the health consequences of 

terrorism. It was not something many GPs had considered, although a few were regularly 

confronting related issues in their patient population. 
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the city was under siege for 17 hours.  Now, there wasn’t the siege just in Martin Place, 

the siege was actually all over the city because it is the first time we were facing 

something like that. [GP AUS] 

Some GPs were substantially affected by the Siege, both personally and professionally, due 

to their personal background and that of their patient population. The research findings 

demonstrated value in GP involvement in such events. Local GPs have a strong understanding 

of local community context and sentiment, and may have a similar cultural background to their 

patients. Although this is true for all natural and man-made hazards, as supported by the 

literature, this appears stronger for malevolent events.  

Output informed by the research:  

The GP Liaison Officer position in the State Health EOC was activated again during the Sydney 

Siege. My task was to establish how GPs could contribute. Findings from Studies One to Three 

identified roles for GPs in terrorism events including prevention, surveillance, and 

management of physical and psychosocial health effects. Education and support of parents by 

GPs on management of children’s exposure to disaster television media was identified as 

useful in prevention of psychological outcomes due to trauma stress. (634-636) Findings also 

identified the need to support communities and families who might experience adverse ‘ripple 

effects’ due to shared characteristics with the perpetrators e.g. cultural or religious similarities.  

I’ve got my two daughters and wife. They are covered. They wear the hijab. They need 

to consider that probably their clothes may be a risk to themselves, and they need to 

make a decision. If they are safer taking it off, they should take it off. [GP AUS] 

At the same time, I look of Middle Eastern appearance, and that is a concern, because 

some people, when they panic, if they’re going to lash out or retaliate…So probably I 

am their best friend, but at the same time they may have a view that I am the enemy.  

So, I need to also take care of that and this is an extra dimension.  So, I’m not a blonde, 

I don’t have blue eyes, and I can’t change this. I’m not going to wear a wig. [GP AUS] 

This shared experience and connectedness of many GPs with their local community population 

has been mentioned previously. It creates an increased personal vulnerability, but also 

provides a strength in contribution. One GP was able to assist as an advisor to authorities 

dealing with the incident, and as a leader supporting the local community. 
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Outputs: 

8.1.2.1.1 Perspectives article advising on GPs’ roles in terrorism events  

The problem addressed: Absence of defined roles for GPs in terrorism-related disasters and 

lack of GPs awareness of potential roles in terrorism-related disasters 

Output informed by the research:  

A perspectives journal article, The Sydney Siege: Courage, Compassion and Connectedness, 

commissioned following the Siege was published by two of the researchers (BR, PB) 

identifying the important role of GPs in terror events. (136) The article is attached with 

permission as Appendix 8.6. Roles such as responding to patients’ many different needs and 

patterns of distress during such events, some with ‘reawakening of previous vulnerabilities’, 

others with associated increased risk of physical and mental health conditions in the years 

following the incident. For some parents, GPs can assist them in making sense of the event 

for their children. (474, 609)   

GPs play an important role in helping patients throughout such incidents and … 

alongside support for mental health conditions, surveillance for physical conditions is 

important. (8) 

8.1.2.1.2 Disaster literacy resources for GPs: GP Education on terrorism 

The problem addressed: Findings from GPs interviewed for this research for Study Two 

showed almost no understanding of a role for GPs in terrorism, and very limited understanding 

of the health consequences of terrorism. However, findings from DM participants interviewed 

for Study Three and from Study One, Physical Health Consequences of Disasters Systematic 

Review identified a role in managing patients affected by terrorist-like events. 

Output informed by the research:  

An educational resource, an RACGP CHECK case study, was developed to guide and educate 

GPs on the health effects of terrorism-related disasters, and by doing so, attempt to alert GPs 

to their role in such events. This resource is attached with permission as Appendix 8.7 CHECK 

Vulnerable Populations Terrorism Educational Resource. 
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CHECK is a “peer-reviewed learning program written by expert clinicians” published by 

the RACGP.  During the research a number of other RACGP CHECK case studies were 

outputs from the research. My outputs included clinical cases and guidance for GPs not only 

on  the management of the health effects of terrorism, but also of diabetes in a bushfire, of a 

community Campylobacter infectious outbreak, of the effect of disaster trauma on children, 

and of an influenza pandemic. (30, 32-36) 

8.1.2.1.3 Resources for GPs during disaster Response: just-in-time Information  

The problems addressed: Absence of just-in-time, or other, GP resources for terrorism-

related disasters; uncertainty of the GP Liaison Officer role in terrorist events; and safety and 

well-being issues for GPs. 

Output informed by the research:  

Just-in-time information was developed as part of the GP Liaison Officer role for GPs to assist 

parents in managing potentially traumatising media during malevolent events.  

 

Image 8.3 Supporting children in response to the Sydney Siege.  

Published with permission Amanda Harris ACATGLN Available at: https://psychprofessionals.com.au/supporting-

children-response-sydney-siege/ (643) Available in full size in Appendix 8.8 

 

The nature of events, such as this siege, is that they are seemingly random, 

unexpected and take place in places where people go about their daily business with 

Supporting children in response to the Sydney siege 
The siege that we are seeing unfold in Sydney today will be having, and will continue to 
have a significant impact on many people around Australia. There has been building 
anxiety that there will be deliberate harm done to people in public and the threat that this 
siege poses will touch on the fears of individuals, families and children.  
 

 
The nature of events, such as this siege, is that they are seemingly random, unexpected 
and take place in places where people go about their daily business with the belief that 
they are safe. And this is one of the factors that makes an event such as this trigger our 
fear. It threatens one of our core beliefs that we are essentially safe.  
 
Media coverage at times like this is important in providing people who are affected with 
news and information about loved ones, about where to go and when it is safe. Reading 
and watching the media coverage and following what is happening on social media 
leads to feelings of worry, anxiety and distress for most of us. It is normal to feel anxiety 
and sadness for those who are involved, their loved ones and others that are affected. 
We know, though, that for some people, this ongoing media coverage has the potential 
to lead to some more significant feelings of anxiety, worry and sadness. This can be 
especially true of children, who do not always have a good understanding of what they 
are reading about or witnessing in the media, and to some extent need to be protected 
from some of this ongoing coverage.  
 
When distressing events, such as this siege, are shown on TV, or covered on the radio 
or internet, parents need to be mindful of how much exposure their child has to this. The 
media can tend to focus on some of the more frightening aspects and images. Seeing 
this type of media coverage can cause distress or worry for children and young people. 
Children may also discuss these events amongst themselves, so even though children 
may not see images on TV, they may still be exposed through their conversations with 
others.  
 
Some of the ways this sort of media coverage can affect children and young people 
includes:  

• It can lead to children and young people thinking a lot about the event, which can 
impact on their sleep and can also impact on their concentration when they are at 
school.  

• It can cause worry and anxiety that the same thing may happen to them or their 
family.  
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the belief that they are safe. And this is one of the factors that makes an event such as 

this trigger our fear. It threatens one of our core beliefs that we are essentially safe. 

Amanda Harris, ANU (643) 

8.1.3 Knowledge Exchange Example Three: Broader Stakeholder engagement: 2015 
Diabetes in Disasters        

The research program has resulted in ongoing broader stakeholder engagement over the eight 

years. This has included development of many resources and presentations and 

collaborations. We have chosen to include the following example. 

Problem statement:  

In 2015, little of the literature on the substantial effects of disasters on diabetes was 

incorporated into practice. A substantial knowledge to practice gap existed for people with 

diabetes, emergency responders, and for GP, and other, clinicians.   

Research output aims: 

• Disaster preparedness guidance for people with diabetes 

• Disaster management guidelines for people with diabetes and emergency responders 

• Diabetes disaster presentation at annual scientific diabetes congress with media 
engagement 

 

Background: tailoring outputs to local need and context 
 
A request from the Australian Diabetes Educators Association (ADEA) and the National 

Diabetes Services Scheme (NDSS) to assist in developing a number of resources to support 

responders responding to those with chronic conditions but particularly diabetes was a focus 

over 2014-2016.  

Output: 

8.1.3.1.1 Disaster resources for people with diabetes and emergency responders  

The problem addressed: An absence of guidelines exists for management of diabetes during 

disasters for those with diabetes, and emergency responders. This is also the case for chronic 

conditions in general although this was not directly addressed.  
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Output informed by the research:  

Resources developed were substantially informed by my research findings from the literature 

review: the health effects related to diabetes both new incident, pre-existing diabetes, and co-

morbidities. Tools and products were tailored to the need of the stakeholder, both patients and 

emergency responders. I was involved in drafting, writing, reviewing and revising these 

foundational documents.  

Resources included:  

• ‘The Needs of People with Diabetes and other chronic conditions in Natural Disasters: 

A guide for emergency services, local councils and the not-for-profit sector.’ National 

Diabetes Services Scheme, Diabetes Australia; 2016.  Available at: 

https://www.adea.com.au/resources-2/disaster-planning-and-management/resources-

for-local-council-emergency-services-and-not-for-profits-involved-in-emergency-

management/  (27) 

• ‘ADEA. My Diabetes Emergency Plan’. National Diabetes Services Scheme, Diabetes 

Australia, Diabetes Australia; 2016. (26) 

• Diabetes in disasters presentation and panel at the Australian Diabetes Society and 
the ADEA 2015 Annual Scientific Meeting targeted at clinicians followed by TV media 
engagement. 

 

These online resources have been sustained. They were revised and updated in 2020 with the 

addition of an online learning module: ‘Diabetes management in disasters: a two-part online 

learning module for health professionals. A stakeholder action kit.’ Review of usage showed 

“strong and consistent uptake of all resources produced through this project, especially during 

the 2019/2020 bushfires that ravaged much of the country” (anon. personal communication, 

2021) 
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8.1.4 Knowledge Exchange Example Four: 2019-20 Black Summer, Eastern Australian 
Bushfires: advocacy and policy change  

Problem statement: Disparity of preparedness and integration of GPs in DHM highlighted an 

increased risk to safety of GPs attempting to contribute to Response in poorly prepared 

regions.  

Research output aims: 

• Preparedness planning support for GP groups 

• Standing representation of GPs or GP Organisations on DHM committees.  

• Advocacy for GP integration in DHM in across all regions in Australia  

• Sustained established inclusion of GPs written into local, state, and national disaster 
policy, plans and preparedness  

• Established GP integration systems through PHN: LHD connection. 

• Safety and well-being strategies for disaster-affected GPs 

 
Background: tailoring outputs to local need and context 
 
Weather and fire conditions leading into the 2019/2020 summer in Eastern Australia were dire. 

Fires began burning months ahead of the usual season, in the context of severe drought, 

heading into expected record temperatures. Awareness of the impending high risk of bushfire 

in NSW, resulted in a high level of preparedness activities in emergency services including in 

GP disaster circles. A high level of awareness of the risk existed in the disaster and fire 

community.  

The NSW&ACT General Practice Disaster Management Committee was active before the 

2019-2020 summer season with a high risk of catastrophic fires predicted. Planning and 

preparedness activities were undertaken with outreach to areas felt to be at high-risk of fires.  

In 2019 despite now existing freely available accessible disaster documentation on GP and 

macro and meso level GP Organisation planning, preparedness, and lines of communication, 

developed to link GPs to the disaster response, as well as regular presentations and outreach 

to disseminate resources and promote disaster preparedness, an awareness of disparate 

preparedness levels amongst GPs and GP Organisations existed. Some GP Organisations 

were poorly prepared, others were very prepared. Barriers to uptake still existed in some areas. 
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The GPLO position in the SHEOC was reactivated during the 2019-2020 Black Summer 

bushfires. Resources developed in 2013 were adapted and reutilised as just-in-time resources. 

Outputs   

8.1.4.1.1 Clinical Guidelines for GPs during disasters: HealthPathways 

Throughout the research program disaster healthcare resources, developed from our research 

findings, were made available for GPs through GP Organisations in a timely manner.  

With the threat of severe bushfires in summer 2019/2020 the NSW&ACT General Practice 

Disaster Management Committee was very active in supporting GP and GP Organisation 

planning and preparedness prior to the summer season.  A request for further clinical guidance 

was received through HealthPathways, a national platform providing clinical guidance and 

resources for General Practitioners.  

The problem addressed: Absence of systematic clinical healthcare guidelines for GPs in 

disaster healthcare. 

Output informed by the research:   

Five HealthPathways (625) designed from the research findings to guide GPs in patient 

management were developed in response to the high bushfire risk, and disseminated just prior 

to the November 2019 Australian Bushfires:  

• General Practice Management during a Disaster  

• Preparing a General Practice for a Disasters  

• Preparing Patients for Disasters  

• Post Natural Disaster Health  

• Heat Related Illness  

 

These were available for dissemination though the meso-level GP Organisations, the PHNs, 

adjustable for the local regional context. The pathways were rapidly taken up by other NSW 

PHNs as the fires continued along the SE Australian coastline, making it the second most 

localised lead region pathway at the end of November 2019. My research was the basis for 

the full content of these documents.  My contributions to HealthPathways have continued 

through revision and updating of the initial pathways, and has been ongoing with the rapidly 
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changing COVID19 HealthPathways, in an advisory capacity. See Appendix 8.9 for evidence 

of contribution. In the last days of this PhD these pathways have again been activated for GPs 

across two states, affected by the floods, with an update and expansion on the post disaster 

flood pathways to which I have again contributed.  

8.1.4.1.2 Roles for GP Organisations in Bushfires and Terrorism: advocacy and wellbeing 

support for GPs 

GPs and GP Organisations have been poorly visible in disasters, hiding their value and any 

contribution. Prior to the 2019-2020 bushfires, despite major disasters affecting GP members, 

GP Organisations rarely acknowledged these events, particularly on their websites. This lack 

of acknowledgement was also accompanied by poor wellbeing and support for GPs affected 

by disasters.  

The problems addressed: Lack of acknowledgement of disasters affecting GP members on 

websites of GP Organisations, and lack of disaster wellbeing support strategies.      

Output informed by the research:  
 
When the bushfires intensified in November 2019 the original just-in-time mental health 

information resource developed in 2013 (see Appendix 8.5), was adapted and reutilised for 

GPs working in fire affected communities. It was made available through a GP Organisation 

website with links to other disaster resources. This was one of the first few acknowledgements 

of GPs involvement in disasters on a GP Organisational website, an important strategy in 

supporting GP well-being.  

Prior to the Sydney Siege there was limited well-being support activity for disaster-affected 

GPs from meso and macro level GP Organisations.  Evidence from New Zealand participants 

provided numerous strategies that had been successfully used to support GPs following the 

earthquakes particularly. Following disaster planning activities I assisted on, a number of these 

strategies were employed by meso and macro level GP Organisations following the 2014 

Sydney siege, and again later following the 2019-2020 Black Summer bushfires.  

Affected practices were phoned and/or visited. Public acknowledgement of the involvement of 

GPs in the response, and provision of links to disaster resources were viewable on GP 

Organisation websites, something not previously observed despite ongoing surveillance since 
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the 2009 bushfires. Following the disaster a subcommittee of the NSW&ACT General Practice 

Disaster Advisory Committee was formed to monitor and record the situation for GPs 

recovering from the fires, and offering support and advice as required. This group, the 

NSW&ACT RACGP GP Advisory bushfire committee, was convened for two years. 

Finally, a request was received to write an article highlighting the GP response during the 

bushfires, advocating for the inclusion of GPs in DHM, before the memory of disaster faded. 

Building GP capacity in times of disaster (9)  is attached as Appendix 8.11. 

8.1.4.1.3 Royal Commission into National Natural Disaster Arrangements (RCNNDA): expert 

witness and submission contributions 

The aim of the RCNNDA was “to identify the causes and consequences of natural hazards, so 

as to inform better future practices that reduce damage and loss”, and provide an overview of 

lessons learned producing recommendations for future disaster management. (403)  

Established GP integration systems were emerging through PHN: LHD connection, however 

some PHNs still had little to no disaster plan, and so limited preparedness to play a key role in 

GP linkage and support in the next local community disaster. 

The problems addressed:   

• Variable disaster planning amongst PHNs. 

• Lack of standing representation of GPs, or GP Organisations, on DHM committees.  

• Paucity of documented inclusion of GPs in local, state, and national disaster policies.  

• No standing national GP disaster advisory group.  

Output informed by the research:   

My research findings contributed to several submissions to the 2020 Royal Commission into 

National Natural Disaster Arrangements (10, 644-645) and as an individual expert witness. 

(646) These submissions included the ‘problems addressed’ above. I also appeared as a 

witness to the Senate enquiry, Inquiry into lessons to be learned in relation to the preparation 

and planning for, response to and recovery efforts following the 2019-20 Australian bushfire 

season. (647) These submissions were based substantially on the findings from my research. 

See Appendix 8.10 for NND.800.001.00069.01, my personal submission to the RCNNDA.  
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Evaluation of the 2019 bushfire response by the current NBM Primary Health Network CEO, 

see Appendix 8.3 and Appendix 8.4, (613) and the Bushfire Royal Commission, (403) identified 

the success of the work integrating the NBMPHN into disaster PPRR, and support 

dissemination of the planning and processes developed, with tailored by PHNs to their local 

context.  

The Royal Commission concluded: 

Recommendation 15.2 – Inclusion of primary care in disaster management  

Australian, state and territory governments should develop arrangements that facilitate 

greater inclusion of primary healthcare providers in disaster management, including: 

representation on relevant disaster committees and plans and providing training, and 

education and other supports.   

The Commonwealth Government supports in principle this recommendation. The 

Commonwealth Government will enhance the role of Primary Health Networks in local 

disaster response, in particular through engagement with state and local emergency 

response coordination mechanisms.   (403) 

8.1.5 Knowledge Exchange Example Five: International and national collaborations 
including the 2019-2022 ongoing SARS-CoV-2 pandemic 

SARS-CoV-2 has highlighted the interconnectedness of the world, and the need for coherent 

global health particularly in managing disasters. It has also highlighted the need for a united 

approach across all levels of healthcare, with valuable contribution from GPs contributing to 

large volumes of public health surveillance, vaccination, and now ongoing management of 

acute and post-acute COVID-19. Multidisciplinary international and national collaboration has 

been ongoing through this research. My collaborations on all hazard disaster management 

continue with professionals in DM, public health, epidemiology, vaccinology, statistics, mental 

health, paediatrics, pharmacology, emergency, infrastructure and tunnel experts, engineers, 

volcanologists, and veterinarians. Collaboration between the few GPs involved in this space 

was strong, particularly between Canada, New Zealand, Japan, Papua New Guinea, and 

Indonesia; all, except the New Zealanders, struggling to identify and establish a role in DHM. 

Problem statement:  
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Variation in GP involvement in DHM exists globally. WHO and other international groups have 

outlined and emphasised the important role of primary care in disasters, yet to my awareness 

from the literature, and from conversations with international GP colleagues, there are very 

few countries where integrated primary care involvement in disasters is an established 

systematic practice. New Zealand has established this system and is actively sharing 

resources; however, knowledge exchange has been limited. 

Research output aims: 

• Global to local support for GPs aiming for involvement and integration in DHM 

Background: tailoring outputs to need and context 
 
As many disasters occur in lower resourced countries and opportunities to collaborate face-to-

face are often limited, various international groups such as WADEM offer opportunities to 

connect through the web and share resources, with those able to afford the cost, attending 

face to face congresses to collaborate. No active international General Practice disaster 

management group exists.   

Outputs: 

8.1.5.1.1 International collaborations on disaster knowledge resources 

Disaster management is an international field. Our research findings have been disseminated 

internationally from the beginning, in particular through two key stakeholder groups; GPs to 

engage them and increase their awareness of their contributions to DHM, many of whom are 

unfamiliar with this field; and DMs, to engage them in working with GPs to increase in DHM 

integration.   

International collaborations 

The problem addressed: From the literature and involvement with international groups, 

particularly the World Associate of Disaster and Emergency Medicine, I became aware that 

limited GP involvement in DHM is an international problem, with New Zealand one of the few 

countries with GP integration in DHM.   

The aim was to support other countries with information, resources, and strategies developed 

to increase the interdigitation of GPs, and other primary care providers, in DHM globally and 
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provide linkage. Involvement with international groups working in disasters was predominantly 

achieved through WADEM, WHO, and UNISDR. Other international groups connected with 

appeared less engaged in this field.  

Output informed by the research:   

World Association of Disaster and Emergency Medicine (WADEM) Primary Care Special 
Interest Group establishment:  

The group was established with me and a pharmacist as co-chairs. Our aim and our mission 

are: 

Mission: To promote local and interdisciplinary integration of primary healthcare into 

disaster management and to advocate for the primary health needs of the community 

throughout the different disaster management stages – prevention, preparedness, 

response, and recovery. 

Vision: Our vision is for future disaster management to better integrate primary care 

health professionals and for them to work collaboratively together with disaster health 

professionals, local hospitals, governments, and disaster management sectors to 

ensure the best health outcomes for patients in all stages of the disaster management 

cycle. (648) 

The focus of the WADEM Special Interest Group was primary care, rather than simply General 

Practice. The next steps in improving DHM, following the establishment of GPDM, should be 

an expansion to Primary Care DM, to include local community pharmacists, community nurses, 

physiotherapists, occupational therapists, and psychologists. Our narrower focus on 

investigating just GPs in this research program was felt more manageable, with the hope that 

it would provide the foundations for expansion in future research. The WADEM SIG website is 

available at:  https://wadem.org/sigs/primary-care/  The position statement developed in 2021 

is available at: https://wadem.org/about/position-statements/ and is attached as Appendix 

8.12. At the last international WADEM Congress since the pandemic, in 2017, I organised and 

chaired a dedicated inaugural primary care disaster stream. Planning is underway for a primary 

care stream at the 2023 WADEM Congress in Ireland. 

World Health Organisation Primary health care and health emergencies collaboration: 
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WHO’s report, Primary health care and health emergencies (22) affirms primary health care 

(PHC) as an important factor in strong resilient healthcare systems during and after 

emergencies, suggesting that building PHC strengthens the resilience of the whole health 

system, and refers to the predictability of disaster health consequences. I contributed to review 

of the initial draft and am acknowledged on page ii (although incorrectly affiliated with the Bill 

and Melinda Gates Foundation). 

PHC promotes not only an effective emergency response, but also a prepared and 

resilient system that can prevent, withstand and recover from emergencies, while 

continuing to provide essential health services throughout … While the underlying 

causes of emergencies vary, the resultant population displacement and health system 

destabilization have predictable health consequences.   (22) 

Available at: https://www.who.int/docs/default-source/primary-health-care-

conference/emergencies.pdf?sfvrsn=687d4d8d_2   

UNISDR PHN and GP disaster preparedness workshop collaboration: 

In 2016 Australian disaster planning and preparedness was minimal and variable. Cyclones 

regularly affected communities in Far North Queensland (FNQ). PHNs covering FNQ were 

requesting support in disaster planning.  

In 2016, in the months prior to Cyclone Debbie, in collaboration with the UNISDR, I was 

involved in Disaster Risk Reduction Workshops for Primary Healthcare in Mackay, Townsville, 

and Cairns in FNQ, disseminating information from the research prior to cyclone season. 

International textbooks:  

Contributions informed by research findings.  

1. The Routledge Handbook of Environmental Hazards and Society. First Edition. (11) 

Contribution as co-author Chapter 9 Physical Health Impacts informed by the literature review.  

2. Murtagh’s Textbook of General Practice. Third consecutive edition including disaster 

management pages for GPs, and inaugural inclusion of coronavirus pandemic pages for GPs. 

(12-14, 16) Murtagh’s text is a key General Practice textbook in Australia, and has been widely 
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disseminated internationally in English, and has been translated into ten other languages 

including Chinese, Russian, Italian, Spanish, Portuguese, Iranian, South Korean, Polish, 

Lithuanian, and Greek.   

3. The Routledge Disaster Health Management: A primer for students and practitioners. (In 

press.) (17-19) Second edition on disaster management, distributed internationally. 

Contribution has been informed by my research findings. Contribution as a co-editor of the text 

and as a co-author of four chapters.  

SARS-CoV-2 preparedness and response activities 

The global nature of the current pandemic has highlighted the interconnected nature of the 

world and the benefit in sharing strategies, resources, and systems between countries and 

disaster professional groups. GPs have crucial roles to contribute to disasters due to all 

hazards, across all stages of PPRR, and at all levels of disaster management (local, state, and 

federal), to ensure appropriate inclusion of GPs. Failing GP presence, others will make 

decisions, potentially based on their interaction with their local GP, and the unique value and 

contributions of GPs in this space will be missed. My contributions and roles during the current 

pandemic have arisen from my understanding of the disaster management field and continue 

to be informed by our research findings.  

Output informed by the research:  

Pandemic preparedness: In 2014 I contributed as Chair of the Pandemic Taskforce to 

development of the 2014 RACGP Pandemic Flukit. Subsequently, as part of this research, 

including a pandemic preparedness survey not reported in our findings, dissemination of 

disaster preparedness knowledge targeting the pandemic occurred through the 2014 - 2019 

period, through the RACGP and the Department of Health, with Zombie Apocalypse workshop 

scenarios I designed and delivered specifically on pandemic preparedness. These were well 

received by GPs and Practice Nurses over the 2014 - 2019 period with a number of nursing 

groups using the material to redeliver their own workshops. However, presentations to PHNs 

were poorly received prior to the SARS-CoV-2 pandemic. Pandemic planning was considered 

low priority, including in early February 2020 when I was involved in a natural disaster planning 

session for PHNs following the 2019/2020 Black Summer bushfires, where no interest existed 

in expanding the planning to cover pandemic or terrorism hazards. Some of the GP 

Organisations however, for example the RACGP, continued to develop substantial pandemic 
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resources and guidelines to which I contributed substantially, informed by the research findings 

particularly around DHM systems and processes.  

National, State and Local Committee Memberships, Roundtables and Research 
collaborations:  

The collaboration and contribution of guidelines, resources and planning that these roles 

provide are important in establishing GPs in appropriate roles in DHM, in ensuring guidelines 

and policies are appropriate and feasible for GPs, and particularly in building relationships with 

other disaster health professionals. These roles are listed at the front of the thesis in Key 

Outputs related to the Research Program p xxxi. 

Transferability of research findings and knowledge exchange activities 

The combination of opportunities to be involved in disaster healthcare during numerous 

disasters during the research program, coupled with the evidence arising from the research, 

has contributed substantially to the ability to translate knowledge into action in a timely and 

locally appropriate manner. Although these research findings have limited transferability due 

to contextual differences in disaster hazards, populations affected, cultural characteristics, 

systems of healthcare and of General Practice, the theoretical concepts and the overarching 

characteristics of healthcare effects along with aspiring to utilize healthcare providers at all 

levels of usual healthcare for healthcare continuity of pre-existing conditions as well as the 

acute life threatening events can provide a foundation for considering how General Practice in 

other settings can be integrated into existing DHM arrangements.   

My intention is to continue to contribute further outputs from our research findings to the GP 

Disaster Management field following finalisation of the thesis, and to continue to work and 

research in this field.  Early in the research I was concerned that gains achieved in this field 

may rapidly fade as had been experienced by several other colleagues attempting to contribute 

to this field. However, during the research period, implementation of a number of outputs, with 

demonstration of sustained knowledge use, and further user-initiated iterations and 

dissemination of the output, has resulted in a bank of available actively utilised resources and 

guidelines for GPs and DMs in this field. Along with the change in attitude amongst GPs and 

DMs towards GP involvement, reinforced by the universal experience of the current SARS-

CoV-2 pandemic, it appears likely to me that there is a broader, now sustained, change with 

GPDM finally emerging as a field.  
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This chapter has outlined examples of Knowledge to Action outputs and activities to keep the 

discussion open, and to disseminate and implement findings, to reduce the knowledge to 

practice gap. Through this discussion the advances in GPs integration into DHM compared 

with the situation in 2013 are demonstrated.  

The next chapter, Chapter Nine Discussion, addresses the aims and objectives of this research 

program. It updates the literature on GPs in Disasters from 2013 to 2021, and proposes a final 

theory and framework for GPs in DHM.  
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CHAPTER 9 DISCUSSION 

9 DISCUSSION 

9.1 Introduction 

In this chapter the findings from the four studies are integrated into final theory and framework 

with reference to the existing literature, to address the aims and objectives of the research.  

 

Figure 9.1  Reproduced from Chapter One, representation of the intersection between GPs, DMs, and disasters 

in disaster healthcare provision. 

A benefit of a longer research program, is that research can be translated into action and 

evaluated. A key consideration in development of the final theory was consideration of 

successful, and less successful, implementations of knowledge into action, i.e. what had 

worked well in translation, and what had not. In Figure 9.1.1, reproduced here from Chapter 1, 

at the current time, in Australia, GPs in DM have moved away from Point 1 (chaos), are well-

established at Point 2 (opportunity), and are moving towards Point 3 (the sweet spot). With 

sustained effort, and the establishment of GPDM, Point 3 should be attainable. A situation 

where GPs have clearly defined roles across PPRR integrated into DHM supported by DMs.  
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9.2 The research problem, aims and objectives 

This research program set out to assess the lack of GP inclusion in DHM, to investigate how 

roles for GPs might be defined, to clarify integration into DHM systems, and address GP safety 

and well-being.  

The aim of this research program was to identify the role of General Practitioners in disaster 

health management, and to propose a framework for involvement that aligned with: 

• the epidemiological evidence of disaster healthcare needs relevant to GPs  

• the perceptions of GPs and Disaster Management experts, and  

• the current All Hazards All Agencies Prevention Preparedness Response Recovery 

conceptual framework of disaster management 

Three objectives linked to this aim were explicated: 

• Identify the health consequences of disasters as relevant to General Practitioners 

• Identify the current and potential roles for GPs in disaster health management 

• Design a research-based framework to support GP involvement in disaster health 

management that fits within the current international All Hazards All Agencies 

Prevention Preparedness Response Recovery approach to disaster management 

The research commenced with investigation as to whether there was any role for GPs in DHM. 

Early findings from the first three studies contributed clear evidence of the need for General 

Practice healthcare in disasters. Study One identified a high level of disaster healthcare need 

falling within the realm of General Practice. Study Two reaffirmed a need for GP healthcare 

from the perspective of disaster-experienced GPs who described the delivery of the unique 

healthcare services of GPs during disasters across all phases of PPRR, including coordinated, 

comprehensive, continuity of care particularly for chronic disease, and management of 

ongoing health effects during the years following the disaster. Study Three confirmed the 

benefits of GP inclusion from the perspective of disaster experts, DMs. However, it also 

identified critical non-negotiable, potentially non-navigable, barriers in the Australian context. 

Studies Two and Three illustrated the successful inclusion of GPs in DHM in Canterbury, New 

Zealand.  
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The findings from these three studies facilitated definition and description of GPs’ roles across 

PPRR and identified key barriers to inclusion in Australia. A focus group of Australian and New 

Zealand experts in GPDM, acknowledged a substantial increase in involvement of GPs in DHM 

in Australia from 2013 to 2019, with ongoing involvement in New Zealand. Advancement in 

Australia was highlighted by the model of successful GP involvement developed during the 

2013 NSW bushfires, reactivated during the 2019 eastern Australian bushfires, and currently, 

during the Hawkesbury floods, with planning and preparedness activities in the interim. Strong 

commitment and willingness to collaborate in further integration of GPs in DHM was 

demonstrated by these GPDM experts, with a strong sense that GP integration was valuable 

and achievable. Future direction for GPDM with strategies to address remaining barriers were 

identified.  

The next section discusses how the research findings addressed the aims and objectives of 

this research.  

9.3 Objectives 

9.3.1 Objective One: Identify the Health Consequences of Disasters as Relevant to 
General Practitioners 

Existing literature: A considerable body of literature has been published on health effects 

associated with disasters. Numerous studies have revealed associated effects on specific 

systems of the body, (127, 134, 146, 446, 452, 483, 496, 527, 551) due to individual hazards, 

(247-248, 652-654) or alternatively focused on specific high-risk populations. (556, 655) 

Publications tend to be distributed throughout discipline specific journals. However, to my 

knowledge there have been no publications that bring together the health effects of all hazard 

disasters specifically of relevance to the generalist primary healthcare practice of GPs. Several 

GP authors from Chapter Two’s literature review, GPs in Disasters 2000-2013, commented on 

the paucity of literature available to guide a generalist GP response to disasters. (329, 350) 

Our literature review aimed to address that gap in knowledge.   

Research findings: Study One, Physical Health Consequences of Disasters relevant to 

General Practitioners: a Systematic Review of the Literature, amalgamated extensive literature 

demonstrating the disaster health effects falling within the realm of General Practice healthcare 

provision, occurring over time across the phases of Response and Recovery, and identifying 
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a clear role for GP contribution to disaster healthcare, within the usual scope of business. An 

increased prevalence and incidence of medical conditions across most body systems, was 

shown to be associated with disasters, along with deterioration of chronic disease. A temporal 

pattern of occurrence of health conditions was consistent across all hazards, with minor 

variation noted for each specific hazard type, as shown in Figures 4.5, 4.6, and 4.7, reproduced 

below from Chapter Four.  
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Health parameter/condition affected

WTC   World Trade Center Cough
LRS      Lower Respiratory Symptoms
COPD  Chronic obstructive pulmonary disease
GORD   Gastroesophageal reflux disorder
CO       Carbon monoxide poisoning
 
 
Disaster type

Hu           Hurricane
EQ           Earthquake
Flo           Flood
Heat         Heatwave
TERRDu    Terror & Dust
EQTs         EQ & Tsunami
Tech         Technological

Cardiovascular Effects of Disasters  

Immed Weeks Months Years

immed 1 2 3 4 5 6 2 3 4 5 6 9 10 1 1.3 1. 4 2 2.5 3 3.5 4 5 6 7 8 9 10
Satoh, 2011 EQTs HR
Watanabe, 2013 EQTs sBP
Lee, 2016 Hu HTN
Tanaka, 2016 EQTs HTN
Hung, 2013 EQ HTN   
Satoh 2011 EQTs sBP
Homan, 2008 TERRDu         HTN 2.5xs
Fonseca, 2009 Hu sBP  
Dorn, 2007 Tech HTN HTN
Jordan, 2011 TERRDu Angina
Lee, 2016 Hu AMI  
Chan, 2013 EQ AMI   
Yamaki, 2014 EQTs AMI
Gautum, 2009 Hu AMI 3xs 
Peters, 2013 Hu AMI          
Jiao, 2012 Hu AMI         
Jordan, 2011 TERRDu AMI
Nakagawa, 2009 EQ AMI ⨥ AMI ⨥ AMI ⨥
Nitschke, 2011 Heat IHD   
Nitschke, 2011 Heat IHD⨥
Aoki, 2012 EQTs ACS   
Tsuchida, 2009 EQ ACS      
Aoki, 2012 EQTs CPA
Bridgman, 2012 EQ SCM
Butterly,  2013 Flo SCM
Chan, 2013 EQ SCM
Chan, 2013 EQ NCCP
Zhang, 2016 EQ HUSVT
Zhang, 2019 EQ HUSVT
Zhang, 2016 Heat CVS
Chan, 2013 EQ CVS overall increase
Lin & Gomez 2010 TERRDu CVS CVS
Sofia, 2012 EQ CVS
Holman, 2008 TERRDu CVS CVS CVS
Jordan, 2011 TERRDu CVS
Chan, 2011 Du CVS⨥
Tsuchida 2009 EQ CVA
Lin & Gomez 2010 TERRDu CVA CVA
Aoki, 2012 EQTs CVA
Holman, 2008 TERRDu CVA CVA CVA
Aoki, 2012 EQTs HF
Aoki, 2013 EQTs HF  
Huang, 2011 EQ HF
Aoki, 2013 EQTs PE
Aoki, 2013 EQTs IE
Fonseca, 2009 Hu LDL  
Nomura, 2016 EQTs LDL   

immed 1 2 3 4 5 6 2 3 4 5 6 9 10 1 1.3 1. 4 2 2.5 3 3.5 4 5 6 7 8 9 10

Respiratory Effects of Disasters
hazard Immed Weeks Months Years

author type immed 1 2 3 4 5 6 2 3 4 5 6 9 10 1 1.3 1. 4 2 2.5 3 3.5 4 5 6 7 8 9 10
Martin, 2013 Fire resp hosp adm

Crabbe, 2012 Fire resp hosp adm

Merrifield, 2013 Dust resp hosp adm all ages RR 1.20

Merrifield, 2013 Dust resp hosp adm  >/=65yr and </=5yr

Lin & Fletcher, 2011 Storm blackout resp hosp adm 

Ginsberg, 2007 Fire resp ED esp asthma & dyspnoea

Morgan, 2010 Fire resp hosp adm 

Hasegawa, 2015 EQTs resp and nasal symptoms sign flooded homes 

Ohkouchi, 2013 EQTs resp hosp adm  2.7xs

Lin & Gomez 2010 TERRDu Resp disease incl asthma 1&6 wks Resp

de la Hoz, Shohet, 2008 TERRDu upper airways disease 16-28 months upper airways disease prevalence
Wisnivesky, 2011 TERRDu sinusitis first 9 years sinusitis sinusitis sinusitis sinusitis first 9 yrsst 9 yrs     

Martin, 2013 Fire asthma hosp adm

Morgan, 2010 Fire asthma hosp adm

Merrifield, 2013 Dust asthma ED kids <5yrs

Elliott, 2013 Fire asthma salbut

Ohkouchi, 2013 EQTs asthma hosp adm

Wheeler, 2007 TERRDu new asthma 2yrs to 3yrs 2 mos new asthma
Wheeler, 2007 TERRDu asthma inc prev 2-3yrs2mos inc prev asthma

Debchoudhury, 2011 TERRDu Asthma in lay volunteers 5-6yrs Asthma in lay voluntters 5-6yrs

Wisnivesky, 2011 TERRDu new asthma 1st 9 yrs new asthma new asthma new asthma new asthma 1st 9 yrs

Webber, 2011 TERRDu asthma prev 7-9 yrs asthma prev 7-9 yrs

de la Hoz, Shohet, 2008 TERRDu LRS assoc GORD/early site arrival  

Tao, 2007 TERRDu LRS at 20mos durn exposure LRS

Weiden, 2010 TERRDu LRS at 34 months higher exposure LRS

Stellman, 2013 TERRDu LRS kids <12 at 911 (wheeze, cough, SOB) LRS kids <12 

Mauer, 2010 TERRDu LRS assocd dust exposure at 2&5yrs LRS assocd w dust LRS
Debchoudhury, 2011 TERRDu LRS in lay volunteers at 5-6yrs LRS 

Wisnivesky, 2011 TERRDu LR abnorms PFTs 1st 9 yrs LR abnorms LR abnorms LR abnorms LR abnorms PFTs 1st 9 yrs

Friedman, 2016 TERRDu LRS persistence to 10 years LRS LRS LRS

Lin & Fletcher, 2011 Storm Chronic bronchitis  8xs hosp adm 

Martin, 2013 Fire COPD hosp adm

Morgan, 2010 Fire COPD hosp adm

Lee, 2016 Hu Chronic bronchitis ED  3xs in DM

Ohkouchi, 2013 EQTs COPD hosp adm

Aoyagi, 2013 EQTs Pneumonia 1st 3 weeks 2xs inc. prevalence

Ohkouchi, 2013 EQTs Pneumonia 1st 4 weeks 2-3xs inc. prevalence

Aoki &Fukumoto 2012 EQTs Pneumonia 1st 10 weeks

Shibata, 2016 EQTs pneumonia prevalence 1st 12 weeks

Shibata, 2016 EQTs Pneumonia mortality 1st 12 weeks

Hiruma, 2013 EQTs Tsunami lung & sinusitis

Chen & Shawn, 2013 Hu CO poisoning
 immed 1 2 3 4 5 6 2 3 4 5 6 9 10 1 1.3 1. 4 2 2.5 3 3.5 4 5 6 7 8 9 10

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 4.5, 4.6, and 4.7, are reproduced here to highlight the overlapping temporal association of DM, 

CVS, and respiratory conditions with disasters. Zoom in for detail or see the original figures in Chapter 

Four for larger versions. 

Health parameter/condition affected 
HR heart rate 
BP  blood pressure 
HTN hypertension 
Ang Angina 
AMI Acute myocardial infarction 
ACS acute coronary syndrome 
CPA cardiopulmonary arrest 
SCM stress cardiomyopathy 
NCCP noncardiac chest pain 
HUSVT supraventricular tachycardia 
CVS cardiovascular disease 
CVA cerebrovascular accident 
HF heart failure 
PE Pulmonary emboli 
IE infectious endocarditis 
LDL Low density lipoprotein 
  
Disaster type 
Hu           Hurricane 
EQ           Earthquake 
Flo           Flood 
Heat         Heatwave 
TERRDu Terror & Dust 
EQTs        EQ & Tsunami 
Tech         Technological 

Diabetes in Disasters

hazard days weeks months years
New Incident / Deterioration 
Existing author

Disaste
r type Health effect immed 1 wk 2 wks 3 wks 1 mo 5 wks 6 wks 2 mos 3 mos 4 mos 5 mos 6 mos 9 mos 10 mos1 yr 16 mos1.5yrs 19 mos2 yrs 2.5 yrs 3 yrs … 10 yrs

    
new incident DM Kaufman 1995 EQ IDDM IDDMsign inc. in ED presns c 1º & 2º 
dx DM Lee 2016 Hu ED ED presns 1∘ DM
as above Lee 2016 Hu ED ED presns 2∘ DM
as above Lee 2016 Hu ED ED presns HTN 2∘ DM
as above Lee 2016 Hu ED ED presns AMI  2∘ DM
as above Lee 2016 Hu ED ED presns COPD  2∘ DM
as above Lee 2016 Hu ED ED presns KD 2∘ DM
new incident GDM Xiong 2011 Hu GDM GDM            
deterioration HbA1C IDDM Ng 2010 Flo ↑HbA1C ↑HbA1C
HbA1c 6.77- 6.9% at 1 year Leopold 2016 EQTs ↑HbA1C ↑HbA1C ↑HbA1C
0.16 higher mean % points HbA1C Ripoll Gallardo 2018 EQ ↑HbA1C ↑HbA1C
increase in HBA1C over 16 months Fonseca 2009 Hu ↑HbA1C      ↑HbA1C  
all cause mortality in DM Quast 2019 Hu all cause mort. in DM 40% inc. all cause mortality 1st mo. reducing to 6% at 10 yrs
new incident DM Satoh 2015 EQTs incid. IDDM ↑ new IDDM               
inc prevalence DM Nomura 2016 EQTs prev. DM ↑DM ↑DM ↑DM
sign inc in DM associated with PTSD Miller-Archie 2014 TERRDuincid. DM assoc'd PTSD ↑DM ↑DM

Health parameter/condition affected

DM         Diabetes Mellitus

IDDM     Insulin Dependent Diabetes Mellitus

HbA1C    Haemoglobin A1C

ED           Emergency Department 

HTN        Hypertension

GDM      Gestational Diabetes Mellitus
PTSD      Post traumatic Stress Disorder

Disaster type

Hu            Hurricane

EQ            Earthquake
Flo            Flood

Heat         Heatwave

TERRDu    Terror & Dust

EQTs         EQ & Tsunami

Tech         Technological
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The major burden of healthcare, seen in the first days post disaster, was chronic healthcare 

needs. These continued to be the major healthcare need in the aftermath. (141, 228, 559, 561, 

567, 610, 656) In the months following the disaster, increases in acute exacerbations, 

deterioration in existing conditions, and emergence of new comorbidities, were recorded. (119, 

129) People with increased numbers of comorbidities required significantly greater healthcare 

needs, (119, 561) with the majority of medication needs (68%) accounted for by the minority 

(15%) of the population. (123) Figures 4.5, 4.6 and 4.7 were reproduced here to reemphasise 

the longitudinal association of a broad range of medical conditions, from different body 

systems, with disasters, and the ongoing healthcare requirements over time. This highlights 

the need for ongoing surveillance and disaster healthcare across body systems, over years, a 

role well within the scope of business-as-usual for GPs.  

A number of the articles, by other specialist responders, specifically mentioned the need for 

GPs or primary care doctors, alongside emergency specialists, from the first days of the 

disaster. (567, 579) This stance was strongly supported by those interviewed in Studies Two 

and Three, following the Christchurch earthquakes. 

the most important thing we found is when a community has need, general practice is 

where the need is met more than hospitals or anywhere else. So, in terms of community 

response, if you haven't got your general practice and pharmacy and district nursing 

up and running and effectively providing a service as soon as possible then your 

community - it's a write-off. The health response is a write-off, or there is no health 

response … So, it's wonderful to think in terms of bringing in help, but the help is not 

as good as the folk that are actually already on the ground.  [Christchurch earthquake 

GP NZ]  
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9.3.2 Objective Two: identify the current and potential roles for General Practitioners 
in disaster health management. 

Existing literature: 

The initial literature review reported in Chapter Two, GPs in Disasters 2000-2013 reported: 

1. Most studies retrieved suggested, or presumed, GPs had a role to play in DHM. Several 

authors noted a lack of published evidence. (329, 350) 

2. Limited research evidence was recovered on GPs’ roles in disasters, specifically across 

all hazards, and all phases. Three of forty articles provided a broader all phases 

approach across more than two phases of PPRR. Six articles provided an all hazard 

approach. Of these, evidence concentrated on hazards recently experienced, including 

the 2001 anthrax bioterrorism event, the 2003 SARS infectious outbreak, and the 2000 

Enschede fireworks factory explosion.  

3. Several key roles for GPs were identified, including continuity of longitudinal care, 

surveillance during public health emergencies including bioterrorism, triaging, and 

managing lower acuity mass casualties, as well as key roles in pandemic response 

including patient healthcare, physical and organisational general practice adjustments, 

public health contributions, and GP inclusion in the broader planning and policy 

activities.  

4. Little evidence examined GP integration into DHM systems, except for the pandemic 

articles. Inclusion of GPs in jurisdictional pandemic planning was seen as variable and 

inadequate. (60-61, 316, 318, 360) Authors recommended GPs as central to a 

pandemic response with a need for inclusion in planning and preparedness at local, 

state and commonwealth government levels. (61) 

5. Only one third of articles (n=14) had an identifiable GP as an author.  

This initial literature review, GPs in Disasters 2000-2013, examined the literature published 

prior to the research program. The next section, GPs in Disasters 2014-2021, updated the 

literature review to cover the period of the research program. Notably, one third of papers (n = 

6) initially retrieved by this second 2014-2021 literature search were publications from this 
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research program. These were excluded as they dominated and distorted the findings. These 

are included in the publication outputs from this research program as listed at the front of the 

thesis in Key Outputs related to the Research Program p xxxi. (4-7, 590, 613, 695) 

9.3.2.1 Literature review: GPs in Disasters 2014-2021 update 

The same systemic search of the published literature and the grey literature was conducted, 

using the same search strategy, except for the change in time period examined from 2000-

2013 to 2014-2021. The same population and exposures were used, <General Practitioners> 

as the population and <Disasters> as the exposure, with the same inclusion and exclusion 

criteria except for the time period. The research question investigated remained: 

 “What are the roles of General Practitioners in disaster health 

management?”  

The same outcome measures across the PPRR phases of disasters were sought: disaster 

health effects seen in General Practice; healthcare provision by GPs; other roles enacted by 

GPs; recommended roles for GPs; and challenges and facilitators to GP involvement.    
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Figure 9.2 Prisma Flow Diagram of Literature Search. (418) 

The literature search, outlined in Figure 9.2, retrieved 114 published articles and documents 

combined: 61 publications from the Pub Med search, 26 from ANU SuperSearch, 15 from 

Google Scholar, and 12 from EMBASE.  Thirty-nine duplicates were removed. Seventy-five 

publications were screened by title. Twenty-five publications were screened by abstract. 

Twenty publications were assessed by full text. Publications excluded were predominantly not 

related to GPs or to disasters. Three documents were not available in English (Spanish, Polish 

and Japanese). Two documents were not retrievable through ANU library. A further six articles 

were excluded due to authorship by myself, and members of the research team. (4-7, 590, 

613, 695) Eleven published articles were included in the final review. ENDNOTE for MAC 20.1 

(314) and EXCEL for MAC 20.1 (315) were used as tools to support analysis of the final 11 

articles.    

Results 

Just over one third of articles (n=4) had an identifiable GP author. Publications were scattered 

across a range of journals including General Practice specific, primary care, disaster, public 

health, emergency, epidemiology, and general medical journals. Most were published in 

general medical journals (n=4) followed by primary care journals (n=2).  
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Figure 9.3 Type of Documents Retrieved by Literature Search Strategy. 

As shown in Figure 9.3, types of research articles retrieved included cross-sectional studies 

(n=4) and qualitative studies (n=2). Other documents retrieved were perspectives and news 

stories. The three news stories retrieved accounted for half the articles on Response, and all 

the articles from England.  

 

Figure 9.4 Countries of Origin of Publications. 

Most documents retrieved were sole articles from separate countries with England (n=3), 

Croatia (n=2), and New Zealand (n=2), the only countries with more than one article. See 

Figure 9.4.  

Type of Documents Retrieved

Cross-sectional study Qualitative study

Perspectives/ editorial News

Country of Study

Australia England New Zealand Croatia

Turkey US Netherlands
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Figure 9.5 Frequency of Hazard Type Addressed by Articles. 

Two of the eleven articles provided an all hazards perspective.  Earthquakes were the only 

hazard mentioned by more than one article, being mentioned in three. These were the 

2010/2011 Christchurch New Zealand quakes and the 2021 Croatian quake. Amongst the 

articles discussing individual hazard, there was a broad representation of hazards, including 

mass gathering, technological, flood, pandemic, and terrorism. See Figure 9.5. 

 

Figure 9.6 PPRR Phases Addressed by Retrieved Literature. 

Similar to the earlier 2000-2013 review, as seen in Figure 9.6, the Response phase was 

included the most frequently across all articles (6/11), followed by Preparedness (4/11), with 

the Prevention phase discussed least often (1/11).  
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Figure 9.7 Number of PPRR Phases Addressed in Retrieved Articles. 

The majority of documents (n=8) restricted discussion to one phase of the disaster. See Figure 

9.7. 

GPs Roles in Disasters across PPRR 2013-2021 Discussion 

The following discussion evaluates the results in the same manner as the preceding 2000-

2013 literature review in Chapter Two, by GPs roles described across PPRR, then by hazard 

type.  See Appendix 9.1 for summary of the final eleven documents included in the literature 

review. 

Prevention 

Limited capacity exists to prevent disasters, however reducing risk in disasters, or DRR 

activities, can be considered preventive and so are included in this section. One retrieved 

article mentioned prevention. A perspectives article by Anikeeva et al. (2016) identified a key 

role for GPs in reducing vulnerability in patients identified as higher risk including the elderly, 

those with chronic comorbidties and the isolated. Authors suggested undertaking health 

assessments, on those identified as more vulnerable, and referring them to community 

services to assist in enhancing their disaster resilience, then following up with a member of the 

practice team to finalise disaster preparedness. (624)   

Preparedness   

Over one third of articles (n=4) included preparedness, (624, 657-659) with three focusing 

exclusively on preparedness. (657-659) Pekez-Pavlisko et al. (2018) evaluated Croatian GPs' 
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knowledge and attitude to preparedness for mass casualty events. Awareness of risk was high 

with 16.4% having participated in disaster management at the scene. Male GPs reported 

greater preparedness, with increased familiarity with triage and assessment for exposure to 

specific toxic agents. However, the authors identified a lack of disaster management 

experience amongst GPs overall, summarising that there was high motivation from GPs for 

involvement in disaster management but a paucity of training and preparedness. They suggest 

inclusion of disaster medicine in medical training and annual educational activities. (657)  

In Turkey, one sixth of physicians are GPs. A cross sectional study was undertaken with GP 

trainees working in Ankara, Turkey. One third of participants stated they had experienced a 

disaster: 31% had experienced an earthquake; one a flood; and one a fire. Of these  27% had 

suffered emotionally or financially. None had suffered physically. Despite the majority of 

participants (80%) suggesting that they should have a role in disasters, the majority noted they 

had limited knowledge in this field. Ninety-eight percent had never worked in a disaster, 94% 

had never been involved in disaster planning, and 83% had never participated in a disaster 

drill. Only 9.2% of the residents stated that they had received training on disaster medicine 

where they currently work. Those who had experienced a disaster were more willing to receive 

training (37.9% vs 4.8%, p=0.002), as were those who had been more deeply affected by 

relatives struck by disaster. As a result of this study raising the awareness of GP residents and 

their academic teachers an inaugural disaster management lesson has now been included in 

the constinuous professional development training available to 21,500 GPs in Turkey. (659) 

Finally, Wyte-Lake suggested the need for a standardised preparedness and planning process 

for health care workers assisting elderly patients, developing a one page checklist. (658)   

Response  

Six documents retrieved mainly covered the Response phase. One article focused on clinical 

presentations to GPs during floods, and is discussed under Hazards: Floods. (660) The 

majority addressed the personal effects on GPs as responders. Three documents were British 

Medical Journal news articles reporting the experience of GPs who were first on scene in 

several disasters including the 2017 Westminster terror attack in London where 6 people died 

and 50 were injured (661); the Hillsborough mass gathering crush event in 1989 in England 

where 96 people died and hundreds were injured (662); and the 2017 Grenfell Tower fire where 

72 people died in the 24-storey fire. (663) Despite these being brief anecdotal reports, in a field 
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with little available data on the activities of GPs in the frontline, these interviews contribute 

value on the personal effects on GPs as zero responders.  

One GP reported his experience in the Grenfell Tower fire rescue centre. His practice was 

located 800 metres from the Tower. He outlined spontaneous actions taken by his practice to 

assist those affected, including providing outreach to affected patients such as "comfort calls", 

offering walk-in appts, and providing prescriptions. Outside the rescue centre he described an 

uncomfortable stark environment with workers in biohazard suits. Inside he described a warm, 

welcoming environment. He described the value of the united response from the local 

residents, arriving with food and face paints, everyone helping everyone. He felt redundant as 

a doctor, but useful playing with children, witnessing grief and providing empathy as his 

contribution.  (663) 

The BMJ news report on the GP who had been a spectator at Hillsborough during the crush, 

detailed the trauma he experienced personally and professionally in seeing his younger brother 

pinned against a fence, and in providing first aid to an unconscious injured man. (662) 

In the immediate aftermath [of the disaster] I was very upset. I returned to work two 

days afterwards but quickly realised I was in no fit state to be seeing patients … I visited 

the Sheffield hospitals to try to find the young man I had resuscitated. I could not and 

assumed he had died … I had nightmares and intrusive flashbacks about the disaster 

for about six months. Many of these featured the image of my younger brother pinned 

by the pressure of the crowd with his back to one of the radial fences. (662) 

Two other articles, covering both Response and Recovery, are discussed below in Recovery. 

(664, 694)    

Recovery 

Half the retrieved research articles (n=3), discussed the Recovery phase. Similar to Response, 

the focus in Recovery was predominantly on the psychosocial effects on GP responders. Two 

articles examined the impact of the Christchurch, Canterbury, New Zealand earthquake on 

GPs’ and RNs, and their coping strategies in the aftermath. (665, 694) The third study 

measured the impact on Croatian General Practice healthcare professionals during and 

following the earthquake plus pandemic, in the capital city, Zagreb. (664)  
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Tomicevic et al. (2021) conducted a cross-sectional study with Croatian GPs and practice 

nurses (PNs) during the SARS-CoV-2 pandemic. In Croatia this was compounded by an 

earthquake which occurred in the capital city, Zagreb, during lockdown. An online survey was 

conducted via facebook resulting in a high proportion of responses from females (84.5%). The 

Depression, Anxiety and Stress Scale (DASS-21)  and Impact of Event Scale-Revised were 

employed. A high prevalence of stress (30.9%), anxiety (33.1%), depression (30.7%), and 

PTSD (33.0%) were identified. Pre-existing conditions were associated with higher levels of all 

conditions, female participants with higher levels of anxiety, and those with school children 

with higher levles of stress. (664) Interpretation of results was hampered by lack of pre-disaster 

screening.  

Johal et al. (2014, 2017) contributed two studies on GPs and PNs following the Christchurch 

New Zealand earthquakes in 2010/2011. (664-665, 694) In the first study the authors 

interviewed eight GPs two years after the earthquakes to explore the challenges encountered. 

An increase in workload, difficulty managing personal demands, and employment of different 

individual coping strategies were noted. A number of GPs reported only recognising the need 

for self-care after the disaster, so the authors suggested benefit in increasing awareness of 

self-care strategies amongst GPs. The bi-directional support between community and GPs 

was high-lighted along with the strong commitment from GPs to assist their patients. The need 

to sustain General Practice healthcare service capability into the longerterm identifed vicarious 

trauma and compassion fatigue in GPs strongly immersed in their professional role as a risk 

for sustainability of healthcare in the months after the disaster when the demands continue 

and in some locations and disasters may increase. Coordinated locum support was suggested 

although a reluctance to ask for outside assistance was also noted. (694) 

The second study from Johal et al. (2017) compared the first study with a similar study of 

eleven nurses interviewed three years after the earthquakes. The main impacts described 

were challenges dealing with increased or decreased and changed workload while 

simultaneously dealing with person recovery from the disaster.  Six of the nurses changed 

roles following the disaster and two GPs lost jobs. The authors noted the nurses elaborated 

more on the emotional effects of the disaster than the GPs but both commented on the high 

level of stress, with a number identifying work as an escape, with home being a more stressful 

environment. The authors suggest use of monthly compassionate care meetings where staff 

all come together to review non-clinical aspects of their work such as social and emotional 

challenges. (666)   
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All Hazards 

As articles were distributed across hazards, with few hazard types discussed by more than 

one document, I have only included flood hazards here, with all the other articles addressed 

in the preceding PPRR section.  

Flood 

Flooding due to high rainfall occurred in 2013 in an urban area of the Netherlands. Mughini 

Gras et al. (2016) illustrated the need for surveillance following flood water, and highlighted 

the risk still present in well-resourced developed countries. A significant association was seen 

between hand contact with floodwater and gastrointestinal symptoms [odds ratio (OR 4.44)], 

ILI (OR 2.75) and skin conditions (OR 6.67).  Influenza-like illness (ILI) was associated with 

moving through floodwater or involvement in cleanup. This was accompanied by increased 

healthcare presentations to local GPs.  

Overall 37% of those with health complaints visited a GP. Twenty-three percent of those 

exposed to flood water reported gastronintestinal complaints with a third visiting their GP, in 

particular those with symptoms lasting >3days, 29% reported ILI and 20% reported 

dermatological complaints. Median duration of complaints was three days for gastrointestinal 

complaints, 14 days for ILI, and 17 days for dermatological complaints. GPs roles were in 

managment of presenting conditions and awareness of the risk of flood water contamination. 

(660) Unfortunately this study was limited by a low response rate of 17%.  

2014-2021 GPs in Disasters Literature Review Discussion 

In undertaking this research, I aimed to provide a broad comprehensive discussion on the roles 

of GPs in disasters across phases of PPRR, and across all hazards. The 2014-2021 literature 

review provided limited research articles with documents retrieved predominantly examining 

single hazards and single phases in discussing GP’s roles.  

The research retrieved from the 2014-2021 literature review focused on practice level issues, 

on education and training of GPs, and on safety and wellbeing effects on GPs. None of the 

research retrieved discussed GP organisations, or the broader disaster management systems, 

or planning and policy, nor considered GP integration into existing systems.  
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The 2014-2021 literature review retrieved 11 documents, with limited research articles. In 

contrast the 2000-2013 literature review, reported in Chapter Two, retrieved 40 documents 

including 25 research articles and four literature reviews. The research articles included 11 

longitudinal cohort studies. The earlier interview was strongly influenced by a cluster of 

research by one research group in the Netherlands, including a doctoral thesis by a GP, and 

by cluster of studies on several preceding disasters. This reflected the influence of recent 

disaster events on disaster research. It is difficult to interpret the reason for the limited research 

during the second period and may suggest a waning internationally on promotion of General 

Practice integration into DHM. This may have been less prominent if we had not excluded my 

six research publications.  

The two important contributions from the 2014-2021 literature review were the perspective 

article on DRR highlighting GPs roles in prevention, (624) and the discussion on GP wellbeing 

by three research articles, (664-665, 694) and several of the news articles. (662-663) The 

issue of well-being of GPs, was more prominent in the later literature review. Wellbeing was 

also addressed in our focus group study, with participants reframing it as ‘safety’ emphasising 

the need to keep GPs ‘safe’ during and after the disaster.  Findings from DM participants in 

Studies Two and Four noted that management of safety was seen as a crucial aspect of 

engagement by other disaster professional groups. Both GPs and DMs from these studies felt 

that GP wellbeing in disasters was something that GP Organisations had yet to address. The 

GP participants in my research felt that if a system of GP safety and well-being could be 

developed in disasters, this could be replicated for non-disaster periods.  

Strengths and Limitations of the literature review 

A number of strengths and limitations of this review are shared with the earlier review: potential 

selection bias through exclusion of the search terms Primary Care or Primary Healthcare due 

to a wish to focus on General Practice specifically; and potential bias in screening articles due 

to my existing knowledge of the literature. The latter may have not only increased my bias 

towards including an article well known to me that might have otherwise been excluded, but 

equally has alerted me to a number of known articles that were not retrieved by the search, 

and so not included. These included a few of my own conference abstracts and perspectives 

articles disseminating findings from this research program that were not captured, potentially 

due to the title chosen. (8-9, 29, 591, 667)  
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In view of a number of articles known to the author published by GPs on the current SARS- 

CoV-2 pandemic not captured by this literature review, the retrieval of only one 

pandemic/infectious outbreak articles by this 2014-2021 review might suggest a weakness in 

the search strategy. However interestingly, a quarter of the articles (n=10) retrieved by the 

2000-2013 review had a pandemic/infectious outbreak focus, with seven focused on 

pandemics.  

In summary, the 2014-2021 literature on GPs roles in disasters provided a more limited 

contribution on roles for GPs than the literature review from 2000-2013, with only six research 

studies retrieved compared to 25 respectively. Information on roles for GPs in disasters from 

the 2014-2021 review was limited, with little discussion on GP integration into DHM systems, 

but the review did provide three valuable suggestions. Firstly, a role for GPs in prevention, in 

DRR, through building individual patient resilience before the disaster strikes. Secondly, and 

the focus of half the research articles (n=3), the importance of supporting GP wellbeing. 

Thirdly, and the focus of a quarter of all articles (n=3), the need for education and training in 

DHM, due to GPs’ limited knowledge in this field.  

All the documents retrieved by the literature reviews on GPs in Disasters 2000-2013 and 2014-

2021 contributed knowledge in a field with little evidence base, however substantial gaps 

remain. Evidence and knowledge gaps identified across both reviews included a broader 

understanding of:  

• detailed health consequences of disasters relevant to generalist GPs  

• current and potential roles for GPs in DHM across all phases of PPRR and all hazards 

• why GPs aren’t currently included in DHM 

• barriers and facilitators to GP inclusion in DHM 

• extra skills training and knowledge GPs might need to contribute to disaster healthcare  

This research program aimed to address these identified gaps in the evidence. 

Objective Two: Identify the Current and Potential Roles for General Practitioners in 
Disaster Health Management  

Research findings: Study Two, General Practitioners’ Experiences in Disaster Healthcare, 

examined data from 38 General Practitioners with a collective experience of 86 disasters 

including pandemic, bushfire, earthquake, flood, terrorism, storm, and technological, 
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environmental, and transport accidents, and provided a glimpse at the roles they assumed in 

these events.  

This data were triangulated with data retrieved for Study Three, General Practitioners’ Roles 

in Disaster Health Management: Perspectives of Disaster Managers, from 29 DMs with an 

even more extensive collective experience of disasters, and disaster management, spanning 

four decades across most Australian and New Zealand disasters, as well as many other 

international disasters, including heatwaves, bushfires, dust storms, drought, flooding, major 

storms including hail and thunderstorms, earthquake, infectious disease outbreaks including 

the H1N1 pandemic, terrorism, environmental and technological incidents, on roles they had 

seen GPs enact and on roles they felt would be most useful in contributing as part of the 

broader healthcare response.  

Figure 9.7 below provides a representation of the roles identified in these studies, how these 

roles were adjusted and expanded to accommodate the surge in need, and how they are 

strongly related to the usual characteristics of GP healthcare, identified as strengthening 

healthcare systems. (45, 271, 278-280) The activities were driven by the characteristics of 

General Practice healthcare, with GPs adapting their expertise to provide disaster healthcare. 

These roles were confirmed by Study One, Physical Health Consequences of Disasters 

Systematic Review, which provided additional detail on the healthcare conditions that might 

benefit from preventive activities, including surveillance, and early review and management of 

pre-existing conditions to prevent deterioration.  
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Figure 9.8 (5.3) Characteristics of GP Care Driving the GP Response in Disaster and Non-Disaster Times. 

Reproduced with permission from The Royal Australian College of General Practitioners from: Burns P, Douglas K, 

Hu W, Aitken P, Raphael B. General practitioners in the field: A qualitative study of general practitioners' 

experiences in disaster healthcare. Australian Journal of General Practice 2020;49(3):132–38. Available at 

https://www1.racgp.org.au/ajgp/2020/march/general-practitioners-in-the-field  (4) and also included in Chapter 5 as 

figure 5.3. 

Figure 9.8 (5.3) describes the characteristics of GPs roles in disasters which identify the value 

of GPs’ contributions to healthcare. However, to conform with the current predominant theory 

and practice of provision of disaster healthcare across PPRR, the next section provides further 

detail of GPs roles across PPRR drawn from our research findings in Tables 9.1 to 9.10. Roles 

described for GPs align with the roles of other disaster providers, and assist in clarifying roles 

for other disaster healthcare professionals to enable inclusion in planning and policy 

documents. (Many of these roles have already been included in our publications and so are 

referenced.) 
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9.3.2.2 Prevention and Disaster Risk Reduction 

Table 9.1 Roles for GPs in Prevention and Disaster Risk Reduction considering population health and individual 

patient health and well-being. 

 

Potential roles for GPs in preventive healthcare outlined in Table 9.1 were supported by 

research findings from Study One, Physical Health Consequences of Disasters Systematic 

Review of the literature, in particular. (7) Background knowledge of GPs on the characteristics, 

demographics and social determinants of the local population, provides an opportunity for 

identification of patients at higher risk of harm in disasters, and the opportunity for primary, 

secondary, and tertiary prevention activities, and DRR. (4, 6, 7, 695)  

Table 9.2 Roles for PHNs and GP Organisations in Prevention and Disaster Risk Reduction considering population 

health and individual patient health and well-being 

 

Similarly roles for PHNs outlined in Table 9.2, were evident in prevention from the findings 

from Study One, Physical Health Consequences of Disasters Systematic Review, supporting 

DRR activities including promotion of health at a population level. (6, 613) There was very little 

PREVENTION & DISASTER RISK REDUCTION for GPs 

• knowledge of local population health and its determinants 
• awareness of patients’ social determinants of health (2)   
• active identification of higher risk patients (2) 
• health assessments for patients identified as higher risk, addressing weaknesses to enhance 

disaster resilience, and incorporating  strengths and resources  (2) 
• up to date vaccinations (129) 
• up-to-date routine health screening (2) 
• health promotion for a healthy lifestyle, fitness, and well-being (2) 
• optimal management of pre-existing conditions (2) 
• IPC and surveillance for infectious outbreaks (129) 
• surveillance, and early identification of emerging disaster health effects (1-4, 130)  
• primary, secondary, and tertiary prevention activities (2, 129-131) 

 

PREVENTION & DISASTER RISK REDUCTION for PHNs and GP Organisations 

• knowledge of local population demographics, health and determinants, risks and resources 
• activities to improve population social determinants of health  
• health activites to improve population health 
• awareness of higher risk patients 
• support of community vaccination and other prevention programs 
• health promotion in the community 
• strong safety and wellbeing programs amongst primary care members 
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mention of PHNs or GP Organisations in DHM across PPRR in the extant literature, however 

they are essential stakeholders supporting GPs in DHM. (55, 613, 668)  

9.3.2.3 Preparedness  

Table 9.3 Roles for GPs in Preparedness. considering planning, practicing, and getting ready. 

 

Table 9.3 and 9.4 outline potential roles in Preparedness for GPs, and GP Organisations 

respectively, identified from the research findings. Despite high motivation from GPs for 

disaster management involvement, a lack of disaster management experience existed, with a 

paucity of training and preparedness activities. Findings suggested a need for GP 

preparedness across multiple levels: the patient level, the General Practice level, the GP 

Organisation level, the local, state and national jurisdictional level, and the personal GP level.  

(4, 6, 7, 613-614)  

PREPAREDNESS for GPs 

• raising awareness amongst GPs and medical educators that GPs have roles and contributions to 
make to disaster healthcare  

• standardised disaster medicine curriculum to include DHM systems, GPs roles, mass casualty triage 
skills, psychological first aid, skills for psychological recovery, assessment for exposure to specific 
toxic agents, and the epidemiology of disaster morbidity to create GPDM specialists  (614) 

• standardised continuing professional development in disaster management (614) 
• standardised patient preparedness  

o tailored to individuals’ specific health vulnerabilities and strengths (6, 7, 624)  
o up to date electronic health records (4) 
o up to date medical history and current medications (6, 7) 
o ready to-go-bag with medications, equipment, and contact numbers (6, 7, 691) 

• personal preparedness for GPs and their families, practices and practice staff (4, 7) 
• awareness of selfcare and wellbeing strategies prior to the disaster   
• business continuity and disaster planning 

o pre-disaster linkage to other local healthcare providers - Pharmacies, EDs, RACFs, Public 
Health units, and other General Practices (4) 

o rehearsal drills with the whole General Practice team, and the broader multidisciplinary 
response (4, 6) 

• dedicated positions for disaster literate GPs on local, state and national disaster planning and 
preparedness committees alongside other responders 

o disaster management committee membership  
o development of relationships and trust with other responders 
o contributions to disaster planning policies and documents  (6) 

• education of other agencies on GPs roles through involvement in planning committees(6, 7) 
• permanent incorporation of GP roles into policy and planning documents (6) 
• unified disaster planning across GPs and GPOs through GP Round Tables (6) 
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Research findings, particularly from Study Three, Perspectives of Disaster Managers, 

emphasised a requisite need for standardised training for GPs, aligned with the training 

received by other disaster health responders. GPs are generalists. In standardising the content 

for GP and medical student disaster medicine training, priorities were disaster systems, mass 

casualty triage skills, psychological first aid, skills for psychological recovery, and the 

epidemiology of disaster morbidity in the first instance.  The benefit of educating other agencies 

on GPs’ capabilities and skills through disaster planning committess was also evident. 

Table 9.4 Roles for GP Organisations in Preparedness considering planning, practicing, and getting ready. 

 

Even less literature existed on planning, preparedness, response and recovery for GP 

organisations than exists for GPs.  PHN planning has been poorly considered in the literature, 

and from my experience, in practice.  In considering disaster planning for GP Organisations, 

particularly PHNs in Australia, the Nepean Blue Mountains Primary Health Network 

Emergency planning document covers recommendations for GPs and GP Organsiations 

across Preparedness, Response and Recovery.  The front page is attached as Appendix 8.1. 

It is available at: https://www.nbmphn.com.au/Resources/About/268_0618-

DisasterPlanning_F.aspx  (24) 

PREPAREDNESS for GPs 

GP Organisations 
• knowledge of DHM systems including authority relevant to the jurisdictional area (613) 
• participation in regional, state, and national disaster committees linking with disaster 

management authorities (613) 
• knowledge of population vulnerability and resources relevant to the jurisdictional area (613) 
• development of all hazards all agencies disaster planning documents for all GP 

Organisations as distinct from facilitation of local General Practice planning (613) 
• development of all hazard disaster planning documents for GP response external to the 

usual General Practice (613) 
• development and delivery of routine disaster training workshops for GPs and staff (613) 
• utilisation of existing established disaster training through liaison with disaster managers 

and local health districts 613) 
• maintenance of a GP volunteer disaster response register with trained prepared GPs with 

clear roles and support (613, 695) 
• development of GPO and General Practice ready-to-go kits of tools and resources including 

tabard identification for GP volunteers assisting in evacuation centres (613, 695) 
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In the current environment of limited, inconsistent, often ad hoc, involvement of GPs in 

disasters, a key role for GP Organisations should be to establish GPs contribution and value. 

Once roles for GPs are clearly defined, outlining responsibilities, capacities and accountability, 

then GP Organisations can deliver a consistent message to other responders, and in particular, 

to planning and policy makers. Clarification of GPs’ roles should include suggestions for lines 

of communication with all GP groups through a single entry point. This would require ongoing 

collaboration with all GP Organisations across the PPRR of DHM. 
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9.3.2.4 Response 

Table 9.5 Roles for GPs in Response considering roles on site, in the usual General Practice, in evacuation centres, 

in aged care facilities, in EOCs, and in other leadership and decision-making roles. 

 

RESPONSE Roles for GPs 

Location of roles 
• usual General Practice office (main role) 

• evacuation centres 

• aged care facilities, prisons, disability housing, or other group living facilities 

• temporary medical clinics in community halls, churches, tents and on ovals 

• working in other GPs’ practices including locuming, or due to damaged infrastructure 

• EDs or in GP after hours services, assisting in surge  

• mobile in hospital-in-the-home services  

• mobile in disaster medical response team  

• health EOCs in GP Liaison roles linking GPs into the broader response (See Appendix 8.3) 

• at local, state or federal level within the disaster management team  

Types of roles centre around GPs’ usual characteristics of care (4) 
• continuity (relational and information) e.g.  known medical needs and conditions, trusted 

• continuity (long-term) e.g. ongoing surveillance for deterioration of chronic disease, and late onset 

new disaster healthcare problems, linkage of conditions back to the disaster 

• comprehensive e.g. biopsychosocial care 

• whole person holistic care e.g. person-centric care - insurance forms, marital issues 

• coordination e.g.  patient- centric care across usual providers and disaster response services 

• first contact e.g.  accessible care of early physical and psychological care 

• care in the community e.g.  contextualising the care depending on local risk and resources 

Other types of roles during disaster healthcare surge 
• surveillance for local community secondary disasters or events 

• local leadership as a trusted local health professional (4,6-7, 613-614) 

• reporting to remote disaster management teams on community resources, needs and sentiment  

• ongoing prevention, surveillance, early management of conditions during the Response phase 

(695) 

• recognition of potentially severe  impact on “practices on the edge" of the disaster region with 

increased presentation numbers of affected persons and affected staff (4) 

• recognising and managing effects on staff, on GPs themselves, and on their families (4) 

• promotion of GPs’ contributions to disaster healthcare: in media, representations, and research 
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Table 9.6 Roles for GPs in Response, overlapping with Recovery and Preventive disaster risk reduction activities 

over the immediate, short-term and long-term periods post-disaster. 

 

Table 9.7 Unique Contributions of GPs to Response, considering roles not routinely accommodated by external 

responding disaster health professionals. 

 

Temporal patterns of health effects for GPs to consider in response (7, 695) 

GP surveillance and management of the conditions expected from the epidemiological studies 

on disaster health effects which demonstrate a consistency in presentation over certain time 

frames  

• in the first days: acute injuries, respiratory effects from dust or smoke particulate 
matter, skin effects from sunburn, animal and insect bites. acute exacerbations of 
chronic diseases including diabetes, hypertension, chronic bronchitis, mental health 
issues, need for medications and drug dependence.  

• in the first weeks: increased incidence of high blood pressure, acute myocardial 
infarction, cerebrovascular accidents, CO poisioning, falls and dermatitis. Infective 
conditions may begin to present including acute respiratory infections, sinusitis and 
pneumonia.  

• in the months to years later:  deterioration of chronic conditions incl. diabetes, 
hypertension, and hyperlipidemia with new emerging mental health conditions 
including PTSD, or traumatic grief.  

 

GPs’ unique contributions 

• knowledge of local population, context, and local health resources  

• onsite community generalist health professional resource with practice team and 
infrastructure   

• established relationships with other local healthcare providers   

• routine General Practice healthcare - holistic, comprehensive, coordination, and 
continuity of healthcare in the local community context across all phases of PPRR 

• capacity of GPs to manage large numbers of patients (614) 

• GPs remain after other responders have left to recommence coordination of care - 
something that should be maintained in disaster healthcare, not disrupted (7) 
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Table 9.8 Roles for GP Organisations in Response considering roles in communication and coordination with other 

disaster health professionals and within GP groups, as well as in leadership and decision-making roles. 

 

The research findings in Tables 9.5 to 9.8 outline potential overarching Response roles for 

GPs, temporal patterns in healthcare in Response roles, unique contributions of GPs in 

Response, and Response roles for GP Organisations, respectively. One key role emerged, 

considered by the majority of participants as the most crucial for GPs: GP business-as-usual. 

This meant keeping the practice doors open, delivering healthcare with the usual 

characteristics of General Practice. Many stories of how GPs adapted to provide that care 

were described: at an oval surrounded by still burning fires; at a church isolated by floods; and, 

in a carpark as earthquake aftershocks continued. However, the care provided by GPs sitting 

in their usual practice, adapting to changing healthcare needs and presentations, compounded 

by widespread distress, was equally valuable. Most GPs, also community members with family 

and homes potentially threatened, still stepped up to assist at a time of adversity in their 

communities.  

GP Organisations 

• established clear role within the broader all hazards all agencies disaster management 

response (6) 

• clear established linkage and involvement of GPs primarily through the PHN to the 

Local Health District linkage (6) 

• established clear roles and processes for GPs and PHNs (34) 

• clear lines of coordination, communication and authority outlined for PHNs and local 

GPs  

• collaboration with other responders and DMs  (614) 

• clearly operationalised roles for GPs within the range of GPs skills (6) 

• outline planning guidelines, preparedness activities, response roles and 

communication channels, and recovery activities outlined  

• clear outline of the role of the GP in the evacuation centre with basic medical 

equipment, identification, and documentation resources 

• templates are provided including patient health records and prescriptions (71) 

• standardised clinical guidelines and proceedures useful for GPs (4) 
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At a local and state level the need to define the roles of GPOs in Response has emerged from 

the research findings as crucial, particularly the meso-level GP networks that can provide the 

essential link with the meso-level hospital networks, and thereby the link to the disaster 

response system. This was seen most clearly through comparison of the degree of GP 

involvement in disaster management in in Christchurch (Canterbury) New Zealand, compared 

with Australia. Without linkage to the broader system through established systems and 

relationships, built up over a decade in the case of Canterbury, the ability of GPs to link to the 

response will remain compromised and their involvement less effective and potentially 

hazardous. 

CPRG’s effectiveness highlights key elements of established trusting relationships developed 

over a decade within a regional health community that recognises the value of GP contribution 

in disasters, strong connected clinical leadership, and ongoing funding. In Canterbury these 

elements contributed to integration of primary and tertiary care that also extended to non-

disaster health activities and health promotion particulary during the flu season. In comparison 

to Australia, which has had disruption to mesolevel GP networks, through GP Divisions in 

1990s to Medicare Locals, to Primary Health Networks in 2015, a key success factor in New 

Zealand has been the stability of these GP networks since the 1990s with ongoing strong 

connections to practices (including back-to-back contracts) and to local tertiary care. 

When this research first commenced I had presumed, incorrectly, that if roles for GPs did exist, 

they were in Recovery first and in Preparedness second. I had presumed that research 

addressing the Response role would be minor. However, I have learned that the GP’s holistic 

role is a fluid role across all phases and relies on a strong representation in each phase, 

including Response. Although not as often seen in the dramatic phase of Response as other 

responders, GPs are present in the acute chaos, and emerge from the dust with the affected 

community to face perhaps the even harder phase of the disaster, the Recovery. Although 

most disaster-affected people, and GPs, recover well from such events, a number don’t, and 

for many the disaster divides lives into life before the disaster, and life after the disaster. 
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9.3.2.5 Recovery and Rehabilitation 

Table 9.9 Roles for GPs in Recovery, particularly in long-term continuity of care. 

 

Recovery for GPs 

GPs’ patient-centred roles (4,6-7, 695) 
• ongoing preventive healthcare  

• ongoing care of pre-existing conditions  

• ongoing surveillance for, and early management of, deterioration of pre-existing health 

conditions with knowledge of the health consequences of disasters overtime 

• identification and early management of late disaster biopsychosocial health effects  

• local knowledge of the disaster incident with ability to link new conditions back to the 

disaster incident  

• referral, and coordination, of patients to community and allied health recovery programs  

• ongoing continuity and coordination of care to reduce gaps when other responders leave 

• surveillance for new emerging community threats  

• management of effects of secondary disasters  
 

GPs’ nonclinical roles 
• inclusion in postoperational debriefs to identify how processes could be improved, 

including future GP involvement in PPRR  (6, 613) 

• ongoing collaboration, planning and preparedness with other responders and DMs for 

future events (614) 

• GP representation on recovery committees (6) 

 

GP welfare, well-being and safety suggestions  
• safeguarding the welfare of GPs and practice staff (34) 
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Table 9.10 Roles for GP Organisations in Recovery, particularly considers roles supporting GP well-being. 

 

 

Substantial overlap exists between Recovery roles for GPs and GP Organistions in Tables 9.9 

and 9.10 due to the importance of GP representation on Recovery committees and planning 

for future events. Recovery is still perhaps, one of the strongest roles for GPs, particularly after 

the disaster Response has been stood down, and external disaster response professionals 

have departed. Although Recovery was less prominent in the interview discussions with 

participants, as the intensity of the Response took more of participant’s focus, Recovery was 

often presented as lessons learned. The Recovery phase was also when the personal toll on 

GPs became apparent to GPs themselves with a realisation of not only patient vulnerability to 

traumatic events, but their own vulnerability, with a number experiencing further adverse life 

events in the form of separation with a spouse, or loss of a loved one, that finally resulted in 

realisation of the substantial effect of the acute disaster incident. This was also noted by Johal 

et al. (664-665, 669, 694) in several articles on GPs and nurses recovering from the New 

Zealand earthquakes. (665, 669, 694) 

Recovery for GPOs 

• detailed guidelines for GPs’ roles in recovery (613) 

• surveillance for new emerging community threats (6) 

• support of community and allied health patient recovery activities (6) 

• inclusion in postoperational debriefs to identify how processes could be improved, 

including future GP involvement in PPRR  (6, 613) 

• ongoing collaboration, planning and preparedness with other responders and DMs for 

future events (614) 

• GPO representation on recovery committees (6) 
 

GP welfare, well-being and safety suggestions  
• ongoing support from GPOs for GPs through regular contact and resources (6) 

• targeted GPO support for those practices most affected  (6) 

• buddying affected and unaffected practices as appropriate for further support 

• safeguarding of the welfare of GPs and practice staff (614) 

• locum support in the aftermath especially at several months (694) 
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Some of the stress experienced by GPs in disasters can be attributed to personal or practice 

loss. Research suggests dedicated disaster funding to support and sustain General Practice 

in the aftermath could be beneficial. (276) Funding could also support GP and GP 

Organisations attendance and involvement in disaster recovery committees, and in disaster 

planning and preparedness committees.  

Although GP safety and well-being is an important consideration throughout all phases of the 

disaster, convention tends to situate it in Recovery discussions perhaps as the phase when 

the effects are most fully realised. GP wellbeing was the strongest overall theme from the 

2013-2021 literature review. (6, 7, 613, 691, 694, 664-665) Our findings suggest GP 

Organisations have a strong role to play in supporting GP well-being. (6, 613) Little of the 

existing literature considers roles for GP Organisations at all. The following section considers 

issues of safety and well-being for GP involvement in DHM. 

9.3.2.6 Considering Safety and Wellbeing of GPs in DHM 

you were talking about wellbeing and all – but it's actually, its safety, it's actual safety. 

[DM Aus] 

In regard to the 2011 Brisbane floods, one of the GPs described his local scene. 

helicopters are going overhead, there’s ambulances and there’s SES coming in - and 

there’s ambulances there at the site - and I’m looking at the treatment theatre drips 

hanging in there. There’s [sic] just people massing everywhere. It just looked like you 

were in a war zone really. It was just like a scene out of M*A*S*H.  [GP AUS]  

GP inclusion in DHM requires strong attention to risks to GP safety and wellbeing. The disaster 

environment can be a chaotic, terrifying exposure, even for those used to working with death 

and illness in their usual profession. Mass numbers of injuries can multiply the effects. (309, 

670) As local disaster responders, who may witness effects on family, friends, and neighbours, 

and who may be unable to assist them, familiarity and connection with the local affected people 

further compounds the exposure and the distress GPs may experience.  

Personal risk also exists, of physical or mental health injury, or of financial or resource loss. 

Dual roles as responding disaster health professionals, and as local community members, can 
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further exacerbate GPs’ vulnerability, a finding corroborated by Johal et al. (2014, 2017) during 

the Christchurch earthquakes. (665, 669, 694)  

The literature on the safety and well-being of disaster responders has received increasing 

attention since the late 1970s. (671-673) Initially it was considered that despite the stressful 

psychological effects of disasters on the “victims” of disasters, that those responding were 

immune to these effects. Studies over the last decades have now shown, that this is 

inaccurate, (670, 673-674) and that regardless of “profession, or previous experience, 

exposure to violent death, can create psychological distress and lead to psychiatric disorders”.  

(670) p231 The effects on responders can also extend to their families. 

Untrained unprepared volunteers, isolated from organisational support pathways in the 

recovery, the situation for many Australian GPs in disaster response in the last decade, are 

considered higher risk. (670) This vulnerability may be enhanced by a reluctance to 

acknowledge or recognise any personal vulnerability, or need for support, following a disaster. 

(665, 670, 673- 674, 694) 

Several participants from Study Two, General Practitioners’ Experiences, in Disaster 

Healthcare, identified the long hours undertaken by GPs without thought of personal well-

being, and with a perhaps unsafe presumption that services would only need to be sustained 

for a short, limited duration. One GP who set up, and manned, a medical clinic in a church, in 

an area cut off by the Brisbane Floods said:  

[work hours] were continuous, not healthy. Initially it was continuous, but when you 

went home you just didn’t sleep. You’d be in that half - half, night-duty type of sleep 

that you used get in hospital … that horrible, superficial sleep, so you’re always waiting 

for the mobile to go. But it’s not a healthy thing to do, but the other girls had families so 

I just said, “I really don’t need much sleep, so I’ll just do it,” because I knew in two or 

three days it would be finished, or hopefully, but then I’d have to get some sleep. [GP 

AUS] 

Overwork-related  disorders,  including death due to overwork, karoshi, and suicide due to 

overwork, karojisatsu, are deaths from cerebrovascular  and  cardiovascular  diseases, or self-

harm, attributed to overwork. (675) Inoue et al. (2019) recorded a 26-fold increase in local 

government staff working more than 25 hours a week during disasters and suggested that 

karoshi and karojisatsu, should be anticipated in those responding to disasters. (676) 
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However, there are both positive and negative consequences of involvement in disaster 

response. Following the Christchurch earthquakes, a number of GPs and nurses identified 

work as an escape, with home being a more stressful environment. (665) Following the 

Enschede Fireworks Factory explosion which occurred on a Saturday afternoon in an inner 

urban area all seven GPs interviewed, who contributed despite no defined role, reflected a 

sense of solidarity in contributing, the feeling of “joining efforts”, and a sense of a shared bond 

with patients. (350) 

All GPs were satisfied, in hindsight, about their role in the after-care of the disaster, 

because they had taken care of their patients and supported them. (350) p35 

Our findings reflected this benefit in involvement. GPs interviewed in Study Two, General 

Practitioners’ Experiences, commented that exclusion from the local disaster response, 

replaced agency and pride in contribution, with a sense of helplessness, frustration, and 

embarrassment, with local patients expecting their involvement. This was reflected again in in 

the 2019 Eastern Australian bushfires, (175) and the Christchurch earthquakes. 

we had a lot of folk, their buildings, their own places were completely munted, so … 

work became their focus that kept their mind in the game and actually gave them a little 

sanity in a pretty awful situation. I think a lot of folk will attest to that; too much time just 

sitting around doing nothing just makes you feel more anxious and awful rather than 

addressing the situation and feeling helpful.  [GP NZ]  

Ethical issues arise during disasters where difficult decisions arise attempting to balance safety 

of HCWs against urgent overwhelming demand for healthcare provision. While doctors have 

a duty of care to look after the health and well-being of individual patients, they also have a 

duty to protect themselves, other patients, staff, colleagues, and the wider public from harm. 

Further, doctors have a personal responsibility to protect their own families from harm. The 

AMA suggests that doctors should not be expected to exceed the bounds of reasonable 

personal risk. (677) 

This ethical consideration is continuing to arise during the current SARS-CoV-2 pandemic 

where clinicians are navigating varying levels of risk and exposure to a potentially deadly virus, 

while trying to deliver patient healthcare. The stresses for healthcare workers, including GPs, 

working during a pandemic are evident. GPs with higher risk of mental health effects, include 

females, and those with pre-existing comorbidities, with school children, or working in areas 
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with higher SARS-CoV-2. (664) In Australia, a majority of GPs surveyed were concerned about 

contracting SARS-CoV-2, felt more stressed than usual, were coping with heavier workloads, 

and were concerned about a scarcity of PPE and information overload. (678) 

The findings from our research, supported by experience during past disasters and the current 

pandemic, confirm that almost all GPs will respond with a sense of responsibility for their 

patients’ healthcare, balanced by a variable level of hesitancy in assuming significantly higher 

levels of risk. Our findings also suggested that GPs were not well prepared for response, nor 

well prepared to manage their own safety and wellbeing. A risk of vicarious trauma and 

compassion fatigue existed for GPs strongly immersed in their professional role, working 

untenable hours and roles, and failing to consider the need for a sustained response.   

Safety and well-being are crucial issues that require addressing if GPs are to safely engage in 

DHM and sustain the provision of local primary healthcare in the years of Recovery. PHNs and 

GP Organisations have key roles to contribute through taking overall responsibility for GPs 

working in disasters, in collaborating, and in prioritising the development of strong safety and 

well-being strategies. The current disaster concept of DRR, suggests preventive strategies to 

reduce adverse impacts on GP and other practice members involved in response. One of the 

commonly utilised strategies for safety is understanding the risk and thereby understanding 

what can be done to manage that risk, and what can’t be done. This might be achieved by 

improving disaster literacy through standardisation of training for GPs in disasters, as part of 

the process of standardising quality of care in disasters. (6, 7)    

Other suggestions, from the New Zealand earthquakes experience, include compassionate 

monthly non-clinical staff meetings (665); personal support of GPs and RNs to support 

professional work (665); and locum support in the aftermath especially at several months. 

(694) Sustaining GP well-being is ultimately crucial in sustaining local healthcare provision.  

(664) 

9.3.2.7 Overarching Principles in Development of Roles for GPs in DHM 

In defining and clarifying the detail of roles of GPs and GP organisations above, there were 

several crucial overarching principles that needed to envelope these roles. Evidence from 

Study Three examining the perspectives of DMs was valuable in application of the three 

theoretical disaster management frameworks supporting this research program, and in 

exploring the necessary context of roles for healthcare professionals involved in DHM, 
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suggesting overarching requisite considerations for incorporation in any roles for GPs in DHM. 

GPs’ roles require:  

• alignment with the usual characteristics of General Practice (Figure 8.7 above) 

• alignment with the usual scope of General Practice capacity and capability 

• restriction within the scope and capabilities of GPs 

• an all agencies approach, interdigitating with the roles of other responders to avoid 

gaps and duplications in healthcare 

• an all hazards approach 

• definition across the phases of PPRR (with details of subplans for each hazard in the 

future) 

• wherever possible commencing in the Preparedness and planning phase, before GP 

involvement in Response or Recovery phases 

• consideration of safety and well-being of GPs, other responders, and patients (working 

as part of a team, or network, not in isolation)  

• flexibility, buoyed by strong support from GP Organisations 

• financial remuneration available for roles that align with funded roles for other disaster 

health professionals 

• clear simple versions of GPs roles to enable understanding of GPs roles by DMs, other 

responders, and planning and policy makers 

• regular evaluation of GP involvement at all levels – local, state, and national 

• contribution to local community response through establishing local linkage in 

preparedness 

• achievable, sustainable, provision coordinated through PHNs  

• accountability and responsibility for the defined roles  

• contributions to DRR  

• consideration of the strengths, capacity, capabilities and resources of GPs and patients 

and populations  

 

Crucially, role descriptors for both GPs and PHNs need to be clearly and consistently 

described in disaster plans across local, state, and federal levels before GPs can be integrated 

into disaster management in any sustained manner. These roles and responsibilities need to 

be clearly comprehensively defined within disaster plans with clear lines of authority. PHNs 



Chapter 9 Discussion 

314 

need to ensure that they can be accountable for these roles, which may mean collaboration 

with neighbouring or buddy PHNs to allow access to GPs from areas adjacent to the disaster-

affected area, or even employment of locums when local GPs do not have capacity.  

Appropriate funding for GPs assisting in any roles e.g. opening surgeries after hours, attending 

in evacuation centres, or attending RACFs to see other GPs patients, and for PHNs disaster 

activities should be accessible to sustain and manage disaster planning and preparedness in 

General Practice. Targeted financial support for GPs in the months after the disaster is 

important to support ongoing medical care particularly in more remote communities (276) 

All GPs undertaking roles in DHM, and particularly those assuming roles situated outside the 

usual General Practice surgery, need standardised education and training in GPDM, including 

the requisite DM skills required of all disaster professionals.  

9.3.2.8 Barriers and facilitators to inclusion of GPs in DHM 

Studies Two to Four informed the findings on barriers and facilitators to GP inclusion in DHM, 

with crucial information from the experts in disaster management, DMs. Findings were included 

in Figure 9.8 below. These findings informed the development of GPs roles in the previous 

section and supported our approach to our Knowledge to Action activities detailed at the end 

of this chapter. 
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Figure 9.9 (6.1) Tension expressed by Australian DMs between barriers to, and benefits of, GP inclusion in DHM. 

Reproduced with permission from Prehospital and Disaster Medicine from: Burns P, FitzGerald G, Hu W, Aitken 
P, Douglas K. General Practitioners' Roles in Disaster Health Management: Perspectives of Disaster Managers. 
Prehosp Disaster Med. 2022:37(1) 124-131. doi: 10.1017/S1049023X21001230 Available at: 
https://www.cambridge.org/core/journals/prehospital-and-disaster-medicine/article/general-practitioners-roles-in-
disaster-health-management-perspectives-of-disaster-managers/5FC46E87EF18CE338344F7824752F179  and 
included in Chapter 6 as figure 6.1  (5) 

 

9.3.3 Objective Three: Design a research-based framework to support General 
Practice involvement in DHM that fits within the current international All Hazards 
All Agencies PPRR approach to disaster management.  

This objective was the development of our final theory on how GPs should integrate. 

Diagramming was employed as part of the analysis, to assist with understanding of the 

conceptualisation being developed from the data emerging from the research studies. (596) 

Diagrams created during the research have been reviewed in creating a final theory.  

Existing literature:  

Discussion over all phases of PPRR is required to develop a comprehensive holistic 

understanding of how GPs can best integrate into DHM. No framework or strategy for 

comprehensive integration of GPs into DHM across all stages of PPRR was retrieved from the 

Amongst DMs
•Poor understanding of the work of GPs (roles, responsibilities, capacities and 
accountability)
•Difficulty communicating and engaging with all GPs as a single group
Amongst GPs
•Little understanding amongst of DM systems & processes
•Little preparedness with limited involvement in planning meetings and 
scenario exercises
•Higher level of vulnerability due to a dual role as personal and professional 
community members
•No clearly defined disaster healthcare role for GPs
•No command & control structure. No central locus of GP authority and 
communication. 
•Risk of overuse or inappropriate use of GPs
•Involvement personal choice. No accountability in disasters. 
•Usual business competes for priority. 
•No financial payment for contributions (time or resources) as exists for other 
responders.
•Availability of meeting times disparate for GPs and DMs
•Tension between Federal funding of GPs and Local/State disaster responses

•Willingness to respond
•Onsite health professional resource with practice teams & infrastructure
•Knowledge of local population and context
•Local leaders, local knowledge, local trust
•Established relationships with other local healthcare providers & community 
•Manage patients in the local residential aged care facilities
•Capacity to manage large numbers of patients to reduce load on local EDs
•Central role in continuity of chronic care
•In rural hospitals GPs are the medical officers assisting in rural emergencies
•Eyes and ears of the community: able to gauge community sentiment
•

NOT TO INCLUDE................ TO INCLUDE................

Barriers to inclusion Value & Benefits
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literature searches on GPs in Disasters 2000-2013 or 2014-2021. Only three documents 

retrieved in the 2000-2013 search addressed 3 or more phases of disasters, one of which was 

a thesis. (55, 321, 350)  

Our findings: How our research findings advance our understanding of theory 

Our final theory and framework for GP involvement in DHM within the current PPRR approach 

to Disaster Management emerged over the research period from the data as it were collected, 

collated, diagrammed, revised, and analysed.  

Figure 9.10 below was developed in 2015, informed by the early data from Studies One to 

Three, and published in the Medical Journal of Australia Where are general practitioners when 

disaster strikes? in a perspectives article, mentioned at the beginning of chapter five. See 

Appendix 5.3. (3)  At that time, GPs roles in response were still not clear from the evidence so 

“emergency roles poorly defined” was included in the acute response role, highlighted in a blue 

box. Further data collection and ongoing analysis through Studies One to Three provided 

greater understanding of GPs’ roles in emergency response enabling updating of the diagram 

to further define GPs roles in Response to “continuing care and coordination of patient mental 

and physical health within the practice or community, or on-site, as practicable” in Figure 9.11, 

This was published in another perspective in the Medical Journal of Australia in 2019, Primary 

care in disasters: opportunity to address a hidden burden of health care, (7) also mentioned at 

the beginning of chapter five. See Appendix 5.6.   

Although only a change to a single box this was the crucial advance in our knowledge and 

understanding of how GPs should be involved in disasters, informed by our research findings 

and confirming that GPs do have a role in disaster healthcare. As the strength General Practice 

brings to healthcare systems derives from their usual care characteristics, aligning General 

Practice Response, as possible, with the usual business of General Practice, provides a 

response established on the existing evidence of the benefits of primary healthcare from 

Starfield and Shi et al., (45-46, 271, 306) further supported by details of the role from our 

research findings, from the perspectives of disaster-experienced GPs and DMs, (4, 5) and the 

systematic review of the literature addressing the health consequences of disasters (7, 10, 11, 

695)  

  



Chapter 9 Discussion 

317 

 

Figure 9.10 Roles of general practitioners in disasters in 2015 highlighting the lack of clarity of roles in the 

Response phase. 

Reproduced and adapted with permission from John Wiley & Sons from: Burns PL, Aitken PJ, Raphael B. Where 

are general practitioners when disaster strikes? 2015 Medical Journal of Australia 2015; 202: 356- 358. 

https://www.mja.com.au/journal/2015/202/7/where-are-general-practitioners-when-disaster-strikes (6) Full article 

available as Appendix 5.3 

 

 

Figure 9.11 Roles for general practitioners across the prevention, preparedness, response and recovery phases 

of disaster management in 2019 highlighting new definition of roles in the Response phase. Roles for general 

practitioners across the prevention, preparedness, response and recovery phases of disaster management in 

2019 highlighting new definition of roles in the Response phase. 

Continuing care and coordination of patient 
mental and physical health within the practice 
or community or on-site, as practicable 



Chapter 9 Discussion 

318 

Reproduced and adapted with permission from John Wiley & Sons from: Burns PL, Douglas KA, Hu W. Primary 

care in disasters: opportunity to address a hidden burden of health care 2019 Medical Journal of Australia 2019; 

210:7 297 – 299 e1. https://www.ncbi.nlm.nih.gov/pubmed/30888072 
https://onlinelibrary-wiley-com.virtual.anu.edu.au/doi/pdfdirect/10.5694/mja2.50067 (7) Full article available as 

Appendix 5.6 

9.3.3.1 Development of the Final Theory and Framework  

Reflecting on the theoretical frameworks providing the conceptual foundations for my research, 

the all hazard all agencies comprehensive PPRR framework, the Prepared Community, and 

the Sendai Framework for DRR, the research findings from Study One highlighted the need 

for disaster healthcare provision to be aligned with, and directed by, disaster healthcare need. 

The findings support an holistic patient-centred approach to disaster healthcare, through 

comprehensive coordinated generalist provision of healthcare across PPRR; a contribution 

GPs can bring to DHM.  

Strong roles for GPs exist in Response, in provision of immediate clinical healthcare provision 

for the often substantial numbers of lower acuity acute conditions, and the substantial volume 

of healthcare needs of those with pre-existing chronic disease.  

[GPs] can see a huge number of patients [DM AUS]   

Chronic disease management requires immediate review and provision of medication, 

management of the expected increase in exacerbations, and revision of management relevant 

to the changed conditions of the disaster. GPs can assist in mitigating an overwhelming burden 

on other healthcare response services, particularly EDs and hospitals. This is currently being 

realised in the rapid and significant inclusion of General Practice in the current pandemic 

response through provision of respiratory assessment clinics, vaccination clinics, and virtual 

COVID-19 healthcare during the current pandemic. (617, 679-682) As noted earlier pandemics 

have only been mentioned in this thesis as part of an all hazards disaster management 

approach. Detailed discussion on pandemic management in GP is outside the scope of this 

thesis. (191-192)  

Strong roles exist in Recovery, in active surveillance for new conditions associated with 

disasters, and for deterioration of existing conditions, as highlighted in figures 4.5 - 4.7, with 

provision of early intervention and preventive strategies. Early indications of potential, 

associated effects of disasters on social determinants of health, further highlights the strong 
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role for GPs in preventive health care with potential improvement in healthcare outcomes 

following disasters. Here recovery merges and overlaps with prevention and DRR. 

Strong roles exist in Prevention and Preparedness. Preventive healthcare is an integral 

element of GP healthcare, and so naturally extends to a role in disaster healthcare. GPs have 

a particular contribution to make in optimising patient health and well-being and preparedness 

prior to disaster, to contribute to building a prepared, more resilient individual and community. 

GPs have an awareness of the population health status and demographics of the local 

community, along with pre-existing social determinants of health, and so have a pre-disaster 

understanding of more vulnerability patients and local resources. The usual General Practice 

activities of ongoing surveillance, primary, secondary, and tertiary preventive health care, with 

an historical awareness of the previous life events, including disasters, is particularly relevant 

to disaster risk reduction through all phases of PPRR. Further knowledge of the epidemiology 

of health consequences of disasters provides an opportunity for DRR, alongside a focus on 

positive health activities and strengths for individuals and communities. Preparedness roles 

can particularly be seen from patient to practice to policy, i.e. from assisting in patient 

preparedness, to whole practice preparedness, to contributing to overarching planning and 

policy decisions on how GPs can contribute in disasters. 

Despite the physical force of many disasters striking abruptly, the human health impacts of 

many disasters wax and wane over years, poorly compartmentalised into a single phase of 

PPRR. GPs provide an all phases continuity of healthcare contribution to DHM, a contribution 

that is currently absent.   

In summary, General Practice can contribute holistic comprehensive continuity of care across 

PPRR, providing person-centred disaster healthcare that blurs the boundaries of PPRR, and 

creates more of a Gordian tangle/knot, that will not be aligned or distributed along the simple 

one-dimensional stages of PPRR disaster healthcare.   

Based on our research findings from Studies One to Four, five key elements were identified 

as essential inclusions in any framework for interdigitation of GP’s roles into DHM. These 

inclusions reflect the underlying theoretical considerations discussed in Chapter Two and are 

incorporated in the definition of the role of GPs in disasters and accompanying framework for 

inclusion below. 
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General Practitioners’ healthcare characteristics bring evidence-based strength to healthcare 

systems with proven benefits to patient health outcomes. (45-46, 274, 306) Our research 

identified five valuable elements of GP contribution to disaster healthcare:  

1. disaster risk reduction informed by the epidemiology of health effects of disasters 

o surveillance and preventive healthcare across all phases PPRR 

o supporting patient preparedness and optimising health prior to events 

o identification of vulnerabilities, strengths, and resources 

o part of a prepared, and potentially resilient, community 

2. person centric healthcare focus          

o holistic coordinated  

o across all agencies 

o across all phases of PPRR 

o across all health specialties 

o across broader life considerations  

3. prepared local healthcare services  

o existing local medical infrastructure and medical team  

o existing trusted leadership within the community 

o local knowledge and healthcare connections 

o sustained healthcare delivery in the recovery  

4. social connectedness with the community 

o shared experience of the aftermath  

o relating patient healthcare to life events 

o surveillance as ‘eyes and ears’ of community adaptation 

5. General Practice healthcare characteristics 

o coordinated, continuous, comprehensive, accessible, first contact, whole 

person healthcare provision in the community context.  

 

In order for GPs to contribute safely, effectively and sustainably to DHM the research also 

identified seven key considerations for GP inclusion in disaster healthcare:  

A. establishment of GPDM as a GP specialty  

B. standardised disaster literacy requirements for GPs and GPDM specialists 

C. standardised disaster Response operating procedures including lines of command and 

control, and communication 
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D. standardised documented inclusion of GPs and PHNs in disaster plans at local, state, 

and national jurisdictional levels including  

a. flexible, accountable responsibilities and roles across PPRR  

b. standing roles in DHM planning and preparedness committees  

c. standing inclusion in preparedness exercises  

E. business considerations for General Practices: sustaining local healthcare services  

a. sustaining the business through response and recovery 

b. flexible methods of patient contact and management 

c. financial, staffing, personal considerations  

d. building capacity for future events 

F. safety and wellbeing strategies for GPs and their practice teams across PPRR 

a. a role for both GPs and GP Organisations 

G. ongoing advocacy reaffirming the benefit of GPs involvement in DHM 

 

Figure 9.12 below is a representation of the key theoretical concepts underpinning this 

research, the objectives addressed by the research program, and the five valuable elements 

and seven key considerations for GP contributions to disaster healthcare. It is a complicated 

diagram reflecting the complicated landscape that is the Gordian knot of GPs in DHM. 
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Figure 9.12 General Practitioners’ roles and capabilities in disaster health management. 
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Reproduced and adapted with permission from John Wiley & Sons from: Burns PL, Douglas KA, Hu W. Primary 
care in disasters: opportunity to address a hidden burden of health care 2019 Medical Journal of Australia 2019; 
210:7 297 – 299 e1. https://www.ncbi.nlm.nih.gov/pubmed/30888072 and from: Burns PL, Aitken PJ, Raphael B. 
Where are general practitioners when disaster strikes? 2015 Medical Journal of Australia 2015; 202: 356- 358. 
https://www.mja.com.au/journal/2015/202/7/where-are-general-practitioners-when-disaster-strikes   (6-7) 
 

The key concepts of The Prepared Community (on the left), DRR and PPRR (across the top), 

and the aim of resilient communities, individuals, and healthcare services (on the right) are 

represented in the dark blue bars framing the diagram. GP Organisations are similarly 

portrayed at the bottom to remind us of their crucial essential role in supporting and 

coordinating GPs in DHM. The central green line of level of community adaptation shows the 

likely course of a community through a disaster.  Every community and individual is different 

and their course through the disaster and recovery will vary. The graph details the multiple 

activities of GPs in disaster healthcare and emphasizes the benefit of, and need for, GPDM 

specialists in further developing and sustaining GPs’ ability to contribute in this chaotic and 

dangerous field of medicine, as safely and effectively as possible. The potential benefits of 

each of the elements of GP inclusion are included on the lower right in dark green text boxes. 

9.3.4 Strengths and limitations of the research 

The strengths and limitations of each of the four studies have been discussed in the 

corresponding chapters. This section will discuss the strengths and limitations of the overall 

research program.  

Challenges in researching disasters include the unpredictable nature of disasters, rareness of 

access to pre-disaster data, difficulty of random sampling with convenience sampling the 

mode, inconsistency in research design in the field, methodological issues with high levels of 

representativeness or two or more post disaster assessments. Lack of longitudinal and 

representative studies in disasters.   

The duration of the research program has been both a strength and a limitation of the research. 

The risk is that the field has moved on and that the research undertaken in the early years is 

not as current. However, every effort was made to update data, for example the systematic 

literature review was updated to 2021. The secondary literature review of GPDM retrieved 

articles up to December 2021. A focus group was held in December 2019 and corroborated 

findings continuing to emerge in analysis of data from the earlier data collection, and were 

consistent with the current understandings in the field. An unfortunate opportunity to observe 
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confirmation of findings through my substantial involvement in very recent disasters existed, 

including the 2019/2020 bushfires, the 2019-ongoing SARS-CoV-2 pandemic, and the 2022 

east coast floods. The active involvement of myself and other researchers of the PhD panel in 

the disaster space (KD and GF), allowed for checking of the findings in relation to the current 

field. The longer duration of the study itself, was mostly attributable to the frequent disasters 

during the study period, resulting in my time being spend in active involvement in the disaster. 

This did however, provide further opportunities to implement knowledge from the research, 

and learn from the experience.   

Overall, I consider the longer research period a considerable strength which has allowed 

ongoing translation into knowledge with achievements and advances in the field that I do not 

believe would have been realisable over a shorter time frame. The longer duration has ensured 

that I am available for ongoing support and assistance with further knowledge translation while 

implementation of knowledge is established to become self-sustaining. I intend to continue to 

contribute to this field after the research program is finalised. 

Disaster management is strongly influenced by context. This research was conducted in 

Australia and New Zealand, two well-resourced countries. It is likely there is limited 

transferability to lower resourced countries and those with different healthcare systems, 

culture, physical environments, and population characteristics. However, the theoretical 

foundations of the research are applicable internationally across all contexts, and broad 

concepts such as the value in the usual characteristics of General Practice including the 

provision of continuity of the GP’s usual role in the healthcare system, or findings on the 

epidemiology of the health consequences of disaster, may provide value.   

Furthermore, throughout the research I have been very aware of the absence of indigenous 

interpretations in the data and the research. Indigenous communities in Australia have 

managed disasters and bushfires for over 65,000 years (683) and future research to gather 

their wisdom in this field would be invaluable. In particular, this should include Aboriginal and 

Torres Strait Islander GPs to capture their perspective on how GPs can contribute. As Spencer 

et al. (2016) comment in their study on determinants of vulnerability in Indigenous communities 

in Darwin and Palmerston during disasters, communities have frequent disaster experience, a 

high level of awareness of risk and preparedness, and established successful strategies in 

working together to manage the effects. (684) 
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Strategies undertaken to ensure trustworthiness of the findings of the qualitative data were 

credibility, transferability, dependability, and confirmability. (685) Credibility was ensured by 

triangulation of methods, data, and investigators. Triangulation of methods occurred through 

use of in-depth interviews, focus group discussion, and field notes. Triangulation of data 

occurred through data collection from different participant groups, GPs and DMs, and different 

countries, New Zealand and Australia. Triangulation of investigators occurred through 

comparative coding of the data by least two researchers for each of Studies Two to Four, with 

review of the final interpretations by the research team to test interpretation and provide the 

best representation of the data. (685-686)  

Persistent observation and prolonged engagement were used to provide further credibility. 

Interrogation of data were undertaken throughout the research program, with constant 

reiterative comparison of codes and categories, and ongoing review as new data were 

collected in studies between 2014 through to 2019. Significant time was invested over many 

years in developing an understanding of the field, working with DMs, and with GPs, during 

disasters, allowing ongoing observations and the development of a deeper understanding and 

familiarity with the setting and context of the field. (686) 

To support dependability and confirmability, the research steps have been documented 

throughout the research program. Reflective thoughts immediately preceding all interviews 

were used to recording preconceptions. Immediately following the interviews, impressions of 

the key messages of the interviewee were recorded to further assist the coding and analysis 

in remaining grounded in the data and voice of the participant, and less influenced by my own 

voice and viewpoint.  Alongside this the research outputs and events and activities relevant to 

this field have also been extensively documented over the last eight years.  

Reflexivity 

The research findings have continued to be confirmed and challenged over the time period 

from the beginning of the interviewing for Studies Two and Three in late 2013, through the final 

data collection for Study Four during the focus group in late 2019, to the writing of this thesis 

in early 2022. Reflexivity is used to legitimate and validate research procedure in qualitative 

research and played an integral part in ensuring transparency and quality continuing during 

the writing of this final thesis document. (687) The data continued to challenge my own implicit 

and explicit assumptions, preconceptions, and my own conceptual perspective. (686)  
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Use of a constructivist approach to the interviewing provided a deep, understanding of the 

GPs’ and DMs’ experiences, but contributed to limitations of bias and influence on the data.  

(395) During a number of interviews there were occasions when I felt I possessed a broader 

understanding of particular issues of which the interviewee might have been unaware. This 

identifies an influence, and a bias brought by both interviewee and interviewer in this process. 

As the interviewer I am also constructing meaning from my own perspective and understanding 

of the participants communications, influenced by my own historical and evolving experience 

in this field. An attempt to manage this was made through an openness and attempt to include 

a wide range of views, and an awareness of this issue. The participant voice remained key. I 

was interested in gaining access to the view of the participants, and so attempted to maintain 

the participant’s perspective as the dominant driver in making sense of the data. Reflexivity 

throughout the research was enhanced by the diversity of the research team’s experiences 

and background professions, a diversity of GP and DM colleagues, and family, who include 

scientists from a variety of disciplines. 

Since my first professional disaster involvement with GPs, and school principals, during the 

devastating 2009 Victorian bushfires, where 23 children and 150 adults lost their lives, I have 

spoken to hundreds of disaster-experienced GPs, in Australia, Indonesia, Japan, Canada, 

Burma, India, the United Kingdom, Papua New Guinea and New Zealand, working outside the 

disaster systems, supporting patients, some at great personal risk, and financial loss. Some of 

these conversations were in the midst of an unfolding disaster, others were in the aftermath, 

or in the preparedness stages of an expected event. Some GPs reached out for assistance 

before or during the event, others I reached out to as part of my research studies or my various 

roles including during Response as the GPLO. All of these voices and interactions have 

contributed to this research, whether formally, as part of the data collection processes, or 

informally, as part of the sensitising effect on me, as the researcher, in adding to my personal 

perspective and bias during analysis and construction of theory.  

During the same period, I have also had extensive exposure and interaction with over one 

hundred DMs, working as a disaster health professional amongst their teams, representing 

and educating on GPs roles and capabilities in this field, assisting with access to GPs or in 

understanding GP contributions during acute events, and instructing hospital medical staff in 

DHM as a MIMMS and EMERGO TS instructor. These DMs have also added to the perspective 

I have brought to the analysis of the data. However, without the vision and insight of many of 

these DMs the achievements we have made in the field of GPDM would not exist. Their 
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sustained input over the research period has provided the understanding of disaster 

management requisite for a researcher proposing integration of any discipline into disaster 

management.  

Although these interactions may have contributed further sensitising concepts, my awareness 

of the potential influence on the research findings, use of theoretical sampling to find 

participants to challenge my early concepts and emerging models, memoing, and very frequent 

discussions with Professor Raphael during the period of interviewing and data analysis, were 

all utilised to manage possible preconceptions in the research. In my opinion the research is 

richer and stronger for my interactions with these GPs and DMs. 

Final Reflections 
Reflecting on my DHM knowledge exchange activities as part of the research, I have been 

fortunate to be recognised for work in GPDM, with the award of three medals, related 

specifically to work as GPLO during the 2014 Sydney Siege, and more broadly in contributing 

to GP integration into DHM. See Appendix 0.1 last award. The significance of these awards is 

that they provide verification from both GP and DM groups of the work being undertaken, and 

are the first awards I am aware of attributed to a GP for Disaster Management activities, 

something I hope we will see much more commonly in the future.  

Considering my ongoing involvement today in DHM engagement, very few activities would 

have been possible without the undertaking of this PhD research program. In the 2019-ongoing 

SARS-CoV-2 pandemic, alongside many other GPs, roles have included contributions at 

planning, policy, and guideline levels through:  

• the RACGP Covid Working Group, managing GP-related COVID issues for GPs, from 

Infection Prevention and Control (IPC), to financing, to advocacy, to guideline 

development;  

• the weekly NSW Health and NSW&ACT RACGP COVID webinars providing updates 

for GPs on clinical management issues during SARS-CoV-2;  

• the several National COVID-19 Clinical Evidence Taskforce panels and guideline 

development groups assessing the evidence related to various aspects of COVID 

management, and developing guidelines for clinicians; and  

• the weekly meetings of the Australian Technical Advisory Group on Immunisation 

(ATAGI) committees providing advice to the Minister for Health on vaccination 
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prioritisation in the pandemic, the medical administration of vaccines, and contributing 

to development of multiple guidelines weekly, for GPs and other providers, based on 

the rapidly increasing scientific evidence, through the changing stages of the pandemic.  

Most roles are continuing now, several years later. 

In accordance with Hollnagel et al., (688) for me, it is important this strategic level is backed 

by the clarity provided by frontline roles in usual General Practice, to inform the approaches. 

During the pandemic this included assessing, testing, and managing suspected COVID-19 

patients as well as the usual clinic patients, and providing vaccinations in usual General 

Practice; managing suspected COVID-19 patients in a GP Respiratory Clinic (GPRC); medical 

management of adverse events in those receiving vaccinations in mass vaccination hubs; and 

virtual hospital management of COVID-19 patients through telehealth. 

In summary, Chapter Nine has addressed the aims and objectives of the research program. 

The data from the four studies were interpreted with reference to the existing literature. Roles 

for GPs, and GP Organisations, were defined and elaborated at a practical level in Tables 9.1 

to 9.10, and at a theoretical level in Figure 9.12. Figure 9.12 was developed through 

diagramming to identify gaps in the research, followed by theoretical sampling of further 

participants for further data generation and to refine and explore emerging theories. Final 

theories, aligning roles for GPs in DHM across PPRR, considering the epidemiology of the 

health consequences of disasters and the experiences and perspectives of disaster 

experienced GPs and DMs, were integrated to produce the final theory in Figure 9.12.  
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CHAPTER 10 

10 CONCLUSION 

Chapter Nine, Discussion, addressed our research aims and objectives, creating the final 

theory. Roles for GPs and PHNs were defined across PPRR and GPs’ unique contributions 

were outlined. Chapter Ten, Conclusion outlines the situation for GPs in DHM today and 

discusses the contribution of the research to that change. It outlines the broader principles and 

concepts that GPs globally can consider in addressing how primary care is involved in DHM 

in their local area, their state, or their country. 

Knowledge exchange occurring over the research period is actively continuing across many 

regional and state jurisdictions in Australia, adapted to the local context. Implementation has 

been self-sustaining, facilitated by the ongoing disasters around Australia, and strongly driven 

by the increasing numbers of GPs, and PHNs, who are now disaster-experienced. Taking into 

consideration the SARS-CoV-2 pandemic, almost 100% of Australian GPs, and PHNs, 

currently have disaster experience. Furthermore, many Australian GPs have experienced the 

2019/2020 Black Summer bushfires affecting the east coast of Australia, the Sydney Siege 

affecting GPs in the major city of Sydney, recurrent flooding affecting the east coast and the 

major city of Brisbane, cyclones regularly affecting the northern Australian coastline, and 

prolonged drought affecting vast stretches of inland farming country.  

The situation for GPs in DHM has changed considerably since this research commenced in 

2013, and continues to evolve with its own momentum. As I write these final pages many meso 

and macro level GP Organisations across Australia are either consulting on their first primary 

care disaster plan, with others revising and expanding earlier initial plans. National and NSW 

GP Organisations are now acknowledging the impact of disasters on their GP members, and 

stepping up to assist. Response has been comprehensive including highlighting of existing 

emergency resources (informed by this research), and communication of advocacy activities 

in response to need from frontline GPs: emergency telehealth eligibility; expedited provider 

number access; financial assistance; ongoing mental health access for patients and GPs; and 

IT infrastructure to access Medicare services; extended practice accreditation periods; and 

direct access to medical supplies and medications. The just-in-time information on 

psychosocial impacts on GPs and populations first developed in 2013 (see Appendix 8.5), has 
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being reutilised for a third time now in the current flood disaster. See Appendix 8.13. The page 

is accessible at: https://www.racgp.org.au/running-a-practice/practice-

management/managing-emergencies-and-

pandemics/naturaldisasters#Extensions_for_flood_affected_practices Links for GP selfcare 

and support are well detailed, along with options for financial assistance. GP Organistations 

have also directly contacted affected GPs and practices, acknowledging the disaster effect 

and offering assistance. The silence has been shattered. 

The most remarkable change has been our new understanding of the valuable role GPs have 

to contribute to a substantial disaster healthcare need that falls within the usual realm of 

General Practice, and that is likely to benefit from the usual characteristics of General Practice. 

While GPs began their inclusion in DHM in 2004 in Christchurch New Zealand, due to the 

vision and hard work of a several GPs, pharmacists, nurses, and DMs who led the field, this 

change is now clearly being seen in Australia.  

Our research findings have supported this change through ongoing knowledge exchange from 

the first days of the research program. Findings have provided epidemiological evidence of a 

substantial burden of General Practice relevant disaster healthcare, and temporal presentation 

of disaster associated conditions over many years. Data from the literature review, the 

interviews and the focus group have provided knowledge that has been disseminated as it 

emerged, at local, state, national and international levels. The findings suggest a strong clearly 

definable role for GPs in disasters. Roles for GPs, and GP Organisations, in disasters across 

PPRR have been clarified, and aligned with other disaster responders. Systems of linkage and 

communication from GPs to DMs and other responders have been proposed and trialled. 

Clinical and practice guidelines and resources for GPs have been developed and disseminated 

as needed during disasters. Safety and well-being of GPs has been considered, and strategies 

trialled and adopted. In Australia we have taken the situation of GPs in DHM further through 

providing evidence to support inclusion, and broadly disseminated this knowledge.   

Each disaster is unique. Each community is unique. Although our findings are not transferable 

to other contexts, some of the basic fundamental concepts for GPs in DHM are constant and 

may be useful to primary care doctors in other contexts as outlined in Figure 9.12’s gordian 

knot. Simply put, GPs involvement in DHM begins with a strong focus on the person’s journey 

through the disaster, commencing with DRR and preparedness well before the event, 

supported by strong disaster-literate prepared General Practice with pre-established strong 
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relationships and integration into the broader DHM systems, and followed by ongoing 

surveillance, early management in the recovery.  

Plunging abruptly into the acute disaster strike, knowledge of the epidemiology of the probable 

healthcare consequences and ongoing patient healthcare needs, fine-tuned by a social 

connectedness with the local community, supports further DRR with surveillance and 

preventive strategies, and early identification of those most at risk, throughout Response and 

Recovery. 

Streaming throughout, and the foundation for all the other concepts, is DRR in GP selfcare, of 

self, practice, and family. Sustained resilient General Practice providing patient support 

through one of the worst adversities and threats to personal safety will not occur without the 

GPs themselves. Disasters have dark sides, and even the most trained and resilient can feel 

the effects.  

Coursing between disasters, are the activities for the GPDM specialty experts, those with 

standardised knowledge and certification, providing advocacy, leadership, expert support, 

lessons learned and, crucially, driving GP-led disaster research to provide the evidence for 

sustained involvement. 

Finally, and importantly, standing behind the GPs, meso and macro level GP Organisations, 

in a combination of roles, provide the systematic connection to the DHM systems and the 

broader response, and provide the platform for individual GPs to more safely and effectively 

engage in disaster healthcare in their local community as part of a unified disaster healthcare 

system response.  

10.1 Ways Forward 

Nobody had thought of it to invite GPs. They had to be convinced that GPs were 

relevant interlocutors.  Soeteman (350) p35 

Globally, in most countries, GPs are still predominantly interlocutors, in the same situation as 

Australian GPs a decade ago. While substantial change has been achieved since 2013 in 

Australia, there is still considerable work to further integrate GPs in DHM consistently and 

permanently. However, hopefully the next PhD thesis on disaster health professionals includes 
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a section on how GPs became established in DHM. There are two crucial next steps necessary 

for this to occur.   

Firstly, addressing a crucial gap between knowledge and practice currently on the 

epidemiology of disaster health effects over time post disaster. Current DHM systems do not 

appear well-informed by this evidence, even in the immediate to shorter term response 

strategies. Integration of knowledge of disaster health epidemiology into current disaster 

planning has the potential to improve healthcare provision, with planning and preparedness 

for the management of the expected huge burden of chronic disease care in both Response 

and Recovery, with the added benefit of reduction of the increase in acute exacerbations 

known to occur, and redirection of hundreds of patients from EDs to GPs in the acute period, 

as demonstrated in a single, spontaneous, ad hoc inclusion of GPs in Tarrant County, Texas, 

during Hurricane Katrina. (329) Standardised health professional clinical guidance and 

education on best practice surveillance, primary, secondary, and tertiary preventive health 

care, could be beneficial for all disaster health professionals, not only GPs.  

Secondly, establishing General Practice Disaster Management as a field of practice integrated 

with other fields of practice in Disaster Management in its multidisciplinary single disaster 

healthcare system response with united aims and objectives. Formal establishment of a 

certified specialist field of GPDM within General Practice would provide a group of disaster 

literate GPs to contribute consistent messaging and input to national, state and local on the 

planning committees and improve the standing of GPs within this field. It could also enable 

creation of a national expert GP DM advisory committee providing evidence-based consistent 

recommendations on GPs involvement in all hazard DHM. A key message from the New 

Zealand participants was the investment in building relationships with other responders over 

many years to enable trust and mutual respect.  

As seen in Study Four, the disaster management conversation, was predominantly on 

systems, operational procedures, and command and control, however the GP conversation 

was focused on the person experiencing the disaster. This exemplified the value I feel GPs 

bring to DHM systems. In the chaos of disaster, systems are essential, and GPs need to 

understand this, however the person experiencing the disaster can become lost in the 

processes of the system, and GPs, the “eyes and ears of the local community” [DM AUS] can 

remind the disaster response team of the broader ecology of the patient affected by disaster.  
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10.2 Who is Responsible – Changing Paradigm and Policy 

In reviewing the historical involvement of health professionals now well-integrated into DHM, 

it is clear that integration is not about demanding to be involved. For GPs it is about identifying 

unique contributions that can improve health outcomes; aligning and “playing” within a 

multidisciplinary team with rules and structure; establishing our own lines of communication 

and coordination within GP groups; providing research evidence of benefit from our 

contribution; acknowledging and promoting our value, our achievement and roles to date; and 

demonstrating and sustaining a willingness and commitment to contribute in clearly defined 

roles through PPRR, with the next phase being the documentation of these roles into local, 

state and disaster policy. The best outcomes will be achieved through working together GPs 

and DMs, and other disaster health professionals, to complete integration of GPs in DHM, 

Point Three, the sweet spot, in Figure 1.1. Aligning all levels of our current healthcare services 

can provide an holistic comprehensive person-centric, rather than disease-centric approach, 

to people affected by disaster.  

Key roles also exist for meso level primary care organisations such as PHNs, and need to be 

standardised. (613) Although the extant published research on GPs is minimal, that on PHNs 

or GP Organisations is almost non-existent. PHNs provide the crucial link for primary care 

professionals with the equivalent regional government healthcare organisation, such as LHDs, 

that are linked to the operations and the disaster management system for the disaster. 

Furthermore, PHNs have up to date knowledge of the local population characteristics, 

including social determinants of health and groups at higher risk in disasters. They have 

understanding of the resources available for disaster response relevant to the jurisdictional 

area, and have established local connections, and risks. PHNs provide a primary care 

perspective able to support future integration of other valuable local primary care providers 

during disasters, including pharmacists, psychologists, physiotherapists, occupational 

therapists, and community nursing. (See Appendix 8.14 for related conference abstract.) Other 

GP Organisations have proven strong roles in provision of positions statements, educational 

resources, clinical guidance and legal advice.   

In the current climate of disaster awareness, and ongoing disasters, an opportunity exists to 

effect change, for GPs and PHNs to collaborate with DM professionals, to firmly establish how 

they wish to engage together in this field, and establish it permanently in local, state and 
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national plans. There are substantial benefits for all groups, and for Australians affected by 

disaster.  

The occurrence of the SARS-CoV-2 pandemic has had both a positive and a negative impact 

on the progress of integration of GPs in DHM. Pandemics require slightly different disaster 

management systems to natural disasters, and as in this case, they can be very intense and 

prolonged. In Australia substantial involvement of GPs across all levels of government has 

occurred, within scientific advisory groups, and across the frontline roles since January 2020 

when SARS-CoV-2 first arrived in Australia. However, as far as I am aware, disaster 

management policy and planning documents have not changed. GPs are not included as 

routine contributors in these documents in the manner of other disaster health professionals. 

The next step in policy change is incorporation of the clarified definitions of GPs’, and GP 

Organisations’, roles across PPRR in disasters, into local, state, and federal plans; and 

perhaps the establishment of GP disaster advisory groups. 

10.3 Implications of findings for future research  

Several challenges and opportunities exist for GPs in the field of disaster research. Further 

research is required to establish a stronger evidence base on the benefit of GP inclusion in 

this field. Evaluation of disaster health service provision by EDs, ambulance, disaster response 

teams and hospitals, as well as at a population health level continues to be evaluated and 

researched. Except for some evidence from the Netherlands, evidence and evaluation of 

disaster health service provision by GPs is missing. In order to improve GP integration in DHM 

evidence of GP disaster healthcare service provision over the acute event and longer term 

recovery is needed, across different countries and contexts. 

Quantitative studies documenting the number and type of GP and other local primary 

healthcare clinical provision, and activities, during disasters would further establish the value 

of local healthcare provision in disasters, in particular, that of local doctors. Combining that 

with research examining the effectiveness of DRR in General Practice in contributing to better 

disaster healthcare outcomes would also be valuable. In undertaking this research it will be 

important that GPs are involved as researchers and authors.  
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GP involvement in DHM has advanced considerably since 2013 but there is considerable work 

to sustain and standardise it.  GPs will continue to step up to assist their communities in 

disasters. It is important to ensure they are safe and effective. 

GPs will step up quite a way to maintain business-as-usual.  We never count 

business as not usual.  [GP NZ]   

10.4 Reflections on the research 

As I write the conclusion for this thesis, today’s headlines are: ‘One of the most extreme 

disasters in colonial Australian history’: climate scientists on the floods and our future risk, 

(689)  and the devastation is being described as ‘unimaginable’ and ‘unprecedented’ across 

coastal regions of eastern Australia with the worst floods since 1954. Australians are no longer 

strangers to disasters. Disasters widen the socio-economic divide and adversely affect the 

social determinants of health with long lasting, life changing effects on health and lives. 

With thousands evacuating, hundreds stranded being rescued by a flotilla of boats, over two 

hundred schools closed, and a township submerged, (689-690) GPs are amongst this 

community stepping up at their own expense personally and professionally, to attempt to 

manage an unmanageable GP healthcare need, also flowing into overwhelmed hospital EDs. 

Until recently this primary level healthcare in disaster has been unacknowledged. Previously 

in the early 1960s and 1970s it was the mental health effects were hidden. It is time to focus 

DHM on a person-centric approach, and to plan holistically for the needs of disaster-affected 

people through Response, into Recovery. GPs look at health through a holistic comprehensive 

whole of body whole of community human lens. They have an invaluable perspective to 

contribute to DHM through Planning Preparedness Response and Recovery.  
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APPENDIX 0.1: NOTICE OF AWARD FOR DISASTER MANAGEMENT ACTIVITIES 

 

 

  

30 September 2021 
 
 
Dr Penny Burns 
132 Coolowie Road 
Terrey Hills 
New South Wales, 2084 
Email:  pennylburns@gmail.com  
   penny@sandyburns.com.au   
 
 
Dear Dr Burns, 
 
Re: 2021 RACGP Rose-Hunt Award 
 
The Royal Australian College of General Practitioners (RACGP) extends our congratulations to you, as 
a recipient of the 2021 RACGP Rose-Hunt Award. 
 
The Rose-Hunt Award is a gift from the Royal College of General Practitioners (UK) to the RACGP and 
is the highest accolade awarded by the RACGP.  
 
On behalf of the RACGP, it is my honour to be provided with the opportunity to commend you for this 
outstanding achievement. Your key guidance and advocacy for general practice involvement in disaster 
planning and response has been extraordinary. Not to mention the exemplary role you’ve played 
supporting GPs during the COVID-10 pandemic including your hands-on involvement in GP Respiratory 
clinics and the vaccine rollout. Your dedication to general practice has seen standards and protocols 
written for primary care response during disasters and the addition for GPs into state and national policy.  
 
It’s been said that “It would not be overstating to say that Dr Penny Burns is the reason we have an 
evidence-based, well informed and implementable GP Disaster plan and the reason that GP’s have a 
voice on national committees.” 
 
The award will be officially presented at the 2021 RACGP National Awards ceremony taking place on 
Saturday 20 November 2021. You’ll be contacted in the coming weeks by the RACGP Events Team 
with further information regarding the national awards ceremony.   
 
Please note there is an embargo on the release of the Award winner’s names until Saturday 20 
November 2021, and we request that you keep the details of this award confidential until such time.   
 
Once again, I would like to take this opportunity to congratulate you as a winner of the RACGP Rose-
Hunt Award and hope you can join us as we honour your achievements.  
 
 
qYours sincerely, 
 
 
 
 
 
Dr Karen Price 
RACGP President 
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APPENDIX 2.1: LIT REVIEW GPS IN DISASTERS 2000-2013 

 

Potential Roles for GPs and GP Organisations Proposed by the Retrieved articles Based on Research Evidence or on Experience

No. Lead Author (year) Main Hazard or
Topic Study Response Roles and Recommendations Recovery and Recommendations Preparedness and Recommendations

1 McFarlane (2009) Wildfire perspective/
editorial 

authors note GPs have important roles in disasters

GPs roles: 
1. assess the nature of the disaster experience
2. screen for depression, PTSD and alcohol misuse in every GP presentation 
3. brief physical assessment
4. brief psychosocial assessment
5. guidance on health and wellbeing strategies
6. assure contact and outreach
7. formal counselling referral  after the early weeks for ongoing acute distress

GP roles:
1. followup over months for physical and mental health
2. management of pre-existing conditions
3. awareness of delayed presentations
4. awareness that physical symptoms may also relate back to the disasters in the
months afterwards
5. education for GPs on diagnosis and duration of treatment of mental health conditions
post disaster.

2 Robinson (2003) Wildfire perspective/
editorial 

Divisions of general practice roles:  
1. coordinating the maintenance of ongoing medical services
2. facilitating communication between GPs and essential services
3. integrating general practice into postdisaster recovery
Challenges to address:
1. significant numbers of evacuations out of the area
2. protecting the General Practice infrastructure
3. loss of power and water utilities
4. road closures for many weeks 
5. loss of business for 2 months with significant loss of income (financial)
6. smoke and water quality issues

GP roles:
1. provision of round the clock general medical services to their communities
2. gatekeepers to mental health services, psychiatric referral and counselling alongside other community
based programs. 
3. early management of firefighter health and wellbeing - dehydration, exhaustion, gastroenteritis, smoke
inhalation,  minor trauma. (food and water security)
4. later AMI or resp presentations (note no inc in resp presentations)
5. management of business - time spent on hosing, decrease in presentations and income, 
6. local GP area coordinators located in towns directly affected by the fires liaised with the State coordinators
- evacn plans and what if scenarios and communication
7. movement of the aged and disabled was stressful and required considerable urgent consoling and
counselling. This clearly identified the important role of GPs in supporting their communities around the clock. 
8. additional fire fighting personnel as patients in some towns.

GP Division roles:
1. advocacy by the division has been required to keep GPs involved in the recovery
process.
2. GP role in helping those with post-traumatic stress disorder 

GP roles:
1. school and public education sessions
2. peer support of more affected areas by less affected areas
3. monitoring personal needs and looking after their own homes
4. dissemination of DHS information to patients

Planning in General Practice and for General Practitioners roles:
1. disaster plans need regular updating (Plans for many communities were written
before GP divisions evolved. Recent fire experience suggests communities,
regions, state and federal governments revise disaster plans.
2. future disaster planning in general practice needs:
• recognition and integration of divisions into municipal, regional, state and federal
disaster plans
• a role for GP divisions in coordinating the maintenance of ongoing medical
services to communities affected by disasters
• improved promotion of State Medical Displan in Victoria
• better integration of general practice into postdisaster recovery
• continued education about PTSD for health providers and the community

3 Jenkins (2009) Wildfire cross-
sectional 
survey

Roles for GPs in addressing unmet healthcare needs of evacuees in the first 10 days in an evacuation
centre following wildfires:
1. acute health symptoms 
2. chronic health conditions
3. access to health care
4. access to prescription medications

GPs roles:
1. awarenss GPs are the primary source of healthcare for those displaced after a
disaster 
2. post-disaster surveillance activities.

4 Croy (2012) Tornado perspective/
editorial 

Planning in General Practice and for General Practitioners roles:
Role in disaster planning based on experience from a tornado-affected practice:
1. use electronic records with backup
2. make sure your own family is safe first 
3. be prepared to practice out of a temporary location
4. expect a drop in patient billings

5 Madamala (2007) Hurricane
cross-
sectional 
survey

GPs roles: awareness of effects on ability to continue healthcare service delivery:
severely disruptive disaster like Hurricane Katrina, certain factors may influence
sustaining healthcare in the aftermath:
1. a disproportionate loss of primary care providers,
including family and general medicine practitioners, may be seen
2. financial constraints impede return to business as usual
3. those with higher personal and financial losses are likely to continue to provide
services in an affected area
4. if universities affected there may be less academic positions
5. the need for GPs may be greater in recovery due to suggested disproportionate
effects on poorer uninsured patient population
6. recommend financial and informational support to assist in reestablishment of
General Practices in the recovery

6 Edwards (2007) Hurricane descriptive 
survey

GP roles:
1. managing undifferentiated first contact disaster healthcare presentations 
2. primary care for evacuees particularly medications for chronic conditions 
3. triage stations away from the local hospital to avoid congestion 
4. part of an integrated network across hospitals, GP clinics and pharmacies
5. supporting mental health management focusing on practical tasks such as finding lost relatives or help
with practical tasks and not debriefing

7 Freedy (2007) Preparedness perspective/
editorial 

GP roles:
1. managing acute presentations such as gastroenteritis, viral syndromes, and medically unexplained
physical symptoms
2. medications and ongoing management of chronic conditions including PTSD, depression, alcohol abuse
3. screening for PTSD, depression, alcohol use, and other mental health concerns

GPs roles:
1. Monitor and screen for PTSD, depression, alcohol use, and other mental health
concerns
2. In particular, monitor those with high levels of disaster exposure

Planning in General Practice and for General Practitioners roles: Create an action
plan involving: 
1. adequate preparation for a disaster
2. upskill on disaster-related physical and mental health effects 
3. cooperation and linkage with local and national organizations 
4. ensure adequately supplied with medications, and suture and casting material as
appropriate 
5. plan for the care and safety of one's own family

8 Brown (2007) Preparedness Letter Planning in General Practice and for General Practitioners roles:
1. need for disaster preparedness in family medicine

9 Pitts (2009) Education and training descriptive 
report

Planning in General Practice and for General Practitioners roles:
1. outline of a pandemic preparedness workshop for GP registrars (trainees) for
use in pandemic preparedness training and education

10 Sartore (2007) Drought perspective/
editorial 

GP roles:
1. considering physical health presentations as potential distress due to mental health issues
2. identifying mental health issues and initiating early interventions
3. working closely with community agencies and facilitating urgent consultation as needed

11 Olympia (2010) Preparedness
cross-
sectional 
survey

Planning in General Practice and for General Practitioners roles:
1. discussing disaster preparedness with families increases the likelihood of
families emergency response plan

12 Huntington (2011) Education and training review
GP roles:
1. crucial role in responding to medical needs in disasters

Planning in General Practice and for General Practitioners roles: authors
recommend
1. education in knowledge of how to respond to disasters and coordinate response
with other agencies and organizations as essential
2.curriculum guidelines development for preparation of family medicine residents 
3. the authors suggest an increased outcome-based research in disaster response
training as disaster preparedness and disaster training is developed 

13 Campos-Outcalt (2006) Volunteerism perspective/
editorial 

GP roles:
1. suggestion to join DMAT and SEARCH and RESCUE teams as volunteering not well supported

Planning in General Practice and for General Practitioners roles:
1. suggests build the infrastructure to support professional volunteerism (currently
not well supported), or joining established teams eg Search and Rescue teams, or
Disaster Medical Assistance Teams.

14 McQuigge (2002)
Bioterrorism and
infectious disease
outbreaks

perspective/
editorial 

GP roles:
1. public health surveillance
2. collaboration with public health including in public health emergencies including bioterrorism

15 Zhiheng (2012) Infectious Disease
Outbreaks

cross-
sectional 
survey

Planning in General Practice and for General Practitioners roles:
1. suggests training of primary care medical staff in health emergency knowledge
and skills  to enhance their health emergency response capabilities

16 Chen (2002) Bioterrorism
cross-
sectional 
survey

Planning in General Practice and for General Practitioners roles:
1. GPs are not well prepared for bioterrorism (25% GPs surveyed were prepared
for bioterrorism 1/12 post WTC)
2. authors suggest training for bioterrorism

17 Kahan (2003) Bioterrorism
cross-
sectional 
survey

GPs roles:
1. Managing patients affected by bioterrorism attacks or concerns. (GPs are patients’ first choice for care
and for receiving relevant information in case of anthrax poisoning. Two-thirds of those surveyed said they
would go to their GP if concerned about biological hazards including anthrax. Majority of GPs’ feel
responsible for managing anthrax-infected patients and felt they should be supplied with appropriate
guidelines. )

18 Durrheim (2006) Bioterrorism
cross-
sectional 
survey

In Israel and Australia GPs roles:
1. diagnose and manage anthrax, and provide credible information. (Patients were confidence in GPs’ ability,
with GPs second after the media as a preferred source of information in an anthrax attack: media 24.9%,
GPs 21.6%) 
2. first point of care if a bioterrorism event is suspected
3. central role in a response to an anthrax threat 

19 Niska (2007) Bioterrorism
cross-
sectional 
survey

GPs roles in bioterrorism:
1. Primary care specialists were more likely than surgeons to be trained for all terrorism related exposures.
2. Following the US anthrax attacks, 42% of physicians received training in the identification and diagnosis of
at least one terrorism-related exposure, and predominantly anthrax (38.3%). 

20 Harris (2011) Bioterrorism perspective/
editorial 

Planning in General Practice and for General Practitioners roles:
1. authors suggest passive surveillance acts as an early warning system for
naturally and unnaturally occurring incidents with potential to save lives.
2. authors advice for primary care physician preparedness includes: 
- personal preparedness
- clinical competence in bioterrorism threats
- practice or office preparedness
- involvement as a volunteer or with DMATs.  

21 Putzer (2012) Bioterrorism qualitative 
study

Planning in General Practice and for General Practitioners roles:
1. barriers to rural physician preparedness in bioterrorism included: 
- poor access to healthcare in rural regions
- financial barriers
- transport difficulties
- limited surge capacity in emergencies
- communication barriers due to geographical isolation
- literacy issues
- limited rural resources.

22 Slottje (2008) Technological -
Airplane Crash 

longitudinal 
cohort study

GP roles: awareness of likely presentations post disaster:
1. demonstrated need for longterm management of physical and psychological
symptoms seen up to 8.5 years post disaster

23 ten Veen (2007) Technological -
Enschede Fireworks study

GP roles:
1. managing the increase in GP services, and in health complaints, including MUPS, chronic disease, and
psychological issues, seen following local news events on the cause of the disaster with no difference
between disaster victims and controls. 

24 den Ouden (2005) Technological -
Enschede Fireworks

longitudinal 
cohort study

GP roles: awareness of likely presentations post disaster:
1. increase in consultations and health problems in patients who also receive mental
health care consultation following the disaster. 
2. services of GPs and mental health care professionals should be integrated to
support disaster victims

25 Yzerman (2005) Technological -
Enschede Fireworks

longitudinal 
cohort study

GP roles: awareness of likely presentations post disaster:
1. those with pre-disaster psychological issues were at greater risk for post-disaster
psychological issues.
2. risk was double for those who had relocated. 
3. relocated victims showed an increase in MUPS

26 Dirkzwager (2006) Technological -
Enschede Fireworks

longitudinal 
cohort study

GP roles: awareness of likely presentations post disaster:
1. experience of more stressful experiences including forced relocation or injury were
significantly associated with post-disaster psychological problems.
2. Immigrant background was seen as a risk factor for post-disaster medical
conditions.
3. pre-existing physical and psychological problems were significantly associated with
post-disaster  presentations to GPs. 

No. Lead Author (year) Main Hazard or
Topic Study Response Roles and Recommendations Recovery and Recommendations Preparedness and Recommendations
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APPENDIX 4.1: PRISMA CHECKLIST 

 

  

PRISMA 2009 Checklist 

Section/topic  # Checklist item  Reported on page #  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or both.  Identified 

ABSTRACT   

Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key 
findings; systematic review registration number.  

not applicable due to 
thesis stucture 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is already known.  p 119-120 

Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

p 120 

METHODS   

Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration 
information including registration number.  

  

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, 
publication status) used as criteria for eligibility, giving rationale.  

p 119-122 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional 
studies) in the search and date last searched.  

p 121-123 

Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.  p 121-123 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in 
the meta-analysis).  

p 122-123 

Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for 
obtaining and confirming data from investigators.  

P 122-124 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

p 120, 123-124 

Risk of bias in individual 
studies  

12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the 
study or outcome level), and how this information is to be used in any data synthesis.  

Study level  
p 121-122 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  Prevalence, incidence, 
odds ratios, risk ratio 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) 
for each meta-analysis.  

p 121-124 

 

PRISMA 2009 Checklist 

Page 1 of 2  

Section/topic  # Checklist item  Reported on page 
#  

Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting 
within studies).  

p 174-175 

Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which 
were pre-specified.  

n/a 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each 
stage, ideally with a flow diagram.  

p 120-124 

Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide 
the citations.  

Appendix 4.3 

Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  Appendix 4.3 

Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention 
group (b) effect estimates and confidence intervals, ideally with a forest plot.  

Appendix 4.3 

Synthesis of results  21 Present the main results of the review. If meta-analyses are done, include for each confidence intervals and measures of 
consistency.  

p 124 -164 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  n/a 

Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  n/a 

DISCUSSION   

Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key 
groups (e.g., healthcare providers, users, and policy makers).  

p 124 -164 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified 
research, reporting bias).  

p 162-164 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  Ch 9 & 10  

FUNDING   

Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 
systematic review.  

See 
acknowledgements 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 
6(7): e1000097. doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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APPENDIX 4.2: SEARCH STRATEGIES FOR EMBASE AND GOOGLE SCHOLAR 

EMBASE was searched for Disaster*(title) AND Health (title) AND epidemiology (all fields) 

between January 2007 to February 2021.  78 articles were retrieved. Titles were scanned for 

relevance and to remove those predominantly related to mental health resulting in 45 articles. 

A further abstract scan resulted in 34 abstracts. Full text was obtained for these articles through 

Endnote. They were reviewed for criteria and critically appraised resulting in 24 articles.   

Google Scholar was searched for Disaster AND Health in the title between January 2007 to 

February 2021 resulting in 730 articles. The search was refined by removing articles related to 

‘influenza’, ‘pandemic’, ‘mental’, (using the Bolean NOT) giving 520 results. This was further 

refined (using the Bolean NOT) removing papers related to ‘posttraumatic’, ‘PTSD’, ‘stress’, 

‘psychological’, ‘management’, ‘planning’, ‘education’, ‘preparedness’ and ‘policy’. This 

resulted in 319 articles which were scanned by title to remove papers not related to disaster 

and health effects resulting in 80 articles. Abstract review resulted in 48 articles which were 

obtained through Endnote 7.5.1. Full text reading resulted in 12 final articles.  
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APPENDIX 4.3: SUMMARY OF HEALTH CONSEQUENCES OF DISASTERS 

ARTICLES 204 

Lead 
Author 
Reference 

Disaster Relevant Message Post disaster incident: 
Time period health-
effect documented 
(Duration of study) 

Type of 
Study 

ICD-10 Certain infectious & parasitic diseases A00-B99                                                         ICPC-2 General & unspecified A01-
A99/infectious disease NOS A78 

Cavey et al. 
2009 (531) 

2005 Hurricane 
Katrina USA 

Post Hurricane Katrina 43 shelters housed 3,520 
evacuees. No significant infectious disease outbreaks 
occurred. No deaths reported.  

First days  Cross-
Sectional 
Study 

Kawano et 
al. 2014 (535) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Acute respiratory infection (ARI) was the most common 
infectious disease in evacuees post-GEJET.  Acute 
gastroenteritis was the second most common.  No other 
infectious diseases were observed.  

Weeks 1- 4 Cross-
Sectional 
Study 

Murthy et 
al. 2010 (527) 

Review Infectious  Review of the infectious risks in natural disasters. Review Review 

ICD-10 Other bacterial diseases A30-A49 
Greene et 
al. 2013 (245) 

2012 Hurricane 
Sandy USA 

Hurricane Sandy did not appear to elevate reportable 
disease incidence in NYC. Legionellosis was the only 
infectious disease statistically significantly associated 
with increased occurrence in flooded/impacted areas in 
the first month post-hurricane. However, there was only 1 
case of legionellosis. 

First month Cross-
Sectional 
Study 

Jeremijenko 
et al. 2007 
(138) 

2004 Aceh 
Tsunami 
Indonesia 

Of 106 cases of tetanus,15 were admitted with severe 
tetanus associated with superficial wounds, three of 
whom had a history of immersion. The mortality rate of 
17% was significantly less than was usual for tetanus.  

First month  
On average by day 14 

Cross-
Sectional 
Study 

ICD-10 Viral infections characterised by skin & mucous membranes B00-B09 
Li & 
Shimada 
2012 (120) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Prevalence of herpes zoster presentations increased at 2,3 
& 5 months post GEJET. Prevalence of herpes simplex 
presentations increased at 5 months. 

First 5 months 
(First 6 months) 

Cross-
Sectional 
Study 

ICD-10 Mycoses B35-B49 
Schieffelin 
et al. 2013 
(533) 

2005 Hurricane 
Katrina USA 

4 cases of coccidioidomycosis were identified 1-1.5 years 
post-hurricane. 
 

1-1.5 years Cross-
Sectional 
Study 

ICD-10 Diseases of the circulatory system I00-I100 ICPC-2 Cardiovascular K01-K99 
Cohen et al. 
2019 (380) 

2001 World Trade 
Center Terrorist 
Attack USA 

A significant association was seen between early arrival 
and duration of exposure at the WTC site and risk of 
CVD events over 16 years of follow-up post-disaster. 
9796 male firefighters were studied with higher age-
adjusted incident rates of CVD with greater WTC 
exposure with a hazard ratio (HR) 1.44 for the earliest 
arrival group and HR 1.30 for those who worked at the 
WTC site for 6 or more months.  
Well-established CVD risk factors, including 
hypertension, hypercholesterolemia, diabetes, and 
smoking were significantly associated with CVD.  
The primary CVD outcome included myocardial 
infarction, stroke, unstable angina, coronary artery 
surgery or angioplasty, or CVD death. The secondary 
outcome (all CVD) included all primary outcome events 

16 years follow-up 
No breakdown of time  
 

Prospective 
Cohort Study 
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or any of the following: transient ischemic attack; stable 
angina; cardiomyopathy; and other CVD (aortic 
aneurysm, peripheral arterial vascular intervention, and 
carotid artery surgery). 

Kloner et al.  
2019 (463) 

Earthquake 
review 

Earthquakes have been associated with sudden cardiac 
death, myocardial infarction, cardiomyopathy, heart 
failure, hypertension and pulmonary embolism. For some 
conditions the effects are immediate and for some the 
effects can occur years later.  

Review Review 

Sato et al. 
2019 (448) 

2016 Kumamoto 
Earthquakes 

One month after the earthquakes: prevalence of 10% for 
DVTs in evacuees with an increased rate of 71.4% in 
those who were 70+ years, using sleep medication, had 
lower leg oedema, and lower leg varix. 

At 1 month Cross-
Sectional 
Study 

Chan et al. 
2019 (462) 

2010 & 2011 
Christchurch 
Earthquakes NZ 

The earthquakes showed no association with an increase 
in ventricular arrythmias for the month following the 
events in those with implantable defibrillators.  

First month Retrospective 
Cross-
Sectional 
Study 

Wettstein et 
al. 2018 (464) 

Californian 
Wildfires 

Rates of all-cause cardiovascular ED visits were elevated 
across all lags, with the greatest increase on dense smoke 
days and among those aged ≥65 years at lag 0. All-cause 
cerebrovascular visits were associated with smoke, 
especially among those 65 years and older at lag of one 
day. Respiratory conditions were also increased in>65 
years for dense smoke at lag 1 day. Elevated risks for 
individual diagnoses included myocardial infarction, 
ischemic heart disease, heart failure, dysrhythmia, 
pulmonary embolism, ischemic stroke, and transient 
ischemic attack. Analysis of an extensive wildfire season 
found smoke exposure to be associated with 
cardiovascular and cerebrovascular ED visits for all 
adults, particularly for those over aged 65 years. 

Immediate 
(same day or next day) 
for cerebrovascular and 
cardiovascular disease, 
(all ages but greatest in 
65+) and  
respiratory disease in 65+ 
only 

Cross-
Sectional 
Study 

Bazoukis et 
al. 2018 (469) 

Earthquakes to 
2017 

The review showed an association with an increased 
incidence of acute coronary syndromes with the Great 
East Japan, Christchurch, Niigata-Chuetsu, Northridge, 
Great Hanshin-Awaji, Sichuan, Athens, Armenia, and 
Noto Peninsula earthquakes. It showed no significant 
correlation with myocardial infarction and cardiac 
mortality with the Newcastle, Loma Prieta and 
Thessaloniki earthquakes. Authors concluded 
earthquakes may be associated with increased incidence 
of acute coronary syndromes and cardiovascular 
mortality however the data is conflicting. 

Review Review 

Miyata et al. 
2017 (468) 

2011 Great East 
Japan Earthquake 
and Tsunami 

8676 patients registered in a Chronic Heart Failure Study 
between 2006 and 2010 and alive after March 10, 2011, 
were included. In the first month a sharp and transient 
increase in all-cause GEJET-related deaths was seen with 
48 deaths. In the 3-year follow-up post first month there 
were no observed significant long-term cardiovascular 
effects (no significant increase in all-cause death, heart 
failure admission, non-fatal acute myocardial infarction, 
or non-fatal stroke) during the median 3-year follow-up) 
seen in a cardiovascular patients in the disaster area under 
management by cardiologists. 

First month 
Inc mortality 
Three years median  
No significant inc. in 
cardiovascular effects  
 

Longitudinal 
Cohort Study 
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Liu et al. 
2017 (491) 

2006 - 2008 Asian 
Dust storms 
Taiwan 

PM2.5 concentration from Asian Dust Storms (ASDs) 
correlated highly with ER visits for cardiovascular and 
respiratory disease. A 10 μg/m³ increase in PM2.5 was 
significantly associated with an increase in ER visits for 
CVDs among those 65 years of age and older (an 
increase of 2.77 in OR) and for females (an increase of 
3.09 in OR). In contrast, PM2.5 levels had a significant 
impact on RD ER visits among those under 65 years of 
age (OR = 1.77). The risk of ER visits for CVDs 
increased on the day when the ADS occurred in Taiwan 
and the day after (lag 0 and lag 1); the corresponding risk 
increase for RDs only increased on the fifth day after the 
ADS (lag 5).  

Day 0 
Day 1 
CVS female & elderly on 
lag 0 &1  
Day 5 
Resp effects in >65yrs on 
lag 5 

Case Cross 
Over Study 

Chan & Ng 
2011  (479) 

2007 - 1994 Asian 
Dust storms 
Taiwan 

Excess mortality of residents during dust storm days was 
significantly slightly increased for all age non-accidental 
deaths, for elderly non-accidental deaths and for 
cardiovascular deaths, but not for respiratory.  
Differential composition of dust needs to be considered. 

First days A Time-
Stratified 
Case-
Crossover 
Design 

Zhang et al. 
2016  (637) 

2009 Adelaide 
Heatwave 
Australia 

Those admitted for heat-related conditions were 
significantly more likely to have heart disease and 
dementia. Protective factors included higher education 
level, having air-conditioning in the bedroom, use of 
refreshment and having more social activities. 

First 5 days Matched 
Case-Control 
Study 

Holman et 
al. 2008  
(474) 

2001 World Trade 
Center Terrorist 
Attack USA 

Acute stress reaction to 9/11 was associated with a 
significant increased incidence (53%) of cardiovascular 
ailments including hypertension, stroke and "heart 
problems" over the first 3 years.  

First 3 years Prospective 
Longitudinal 
Cohort Study 

Lin & 
Gomez et 
al. 2010  
(147) 

2001 World Trade 
Center Terrorist 
Attack USA 

In the first 2 months post WTC attacks, there were 
significant increases in hospital admissions: for asthma in 
the first week, cardiovascular disease (CVS) in the 2nd- 
4th weeks, and cerebrovascular (CVA) in the weeks 1-2 
& 4-5. There was an immediate increase in respiratory 
admissions after the disaster and a delayed increase in 
cardiovascular and cerebrovascular admissions.  

Increased hospital 
admissions in first 2 
months 

Retrospective 
Cross-
Sectional 
Study 

Sofia et al. 
2012  (476) 

2009 L Aquila 
earthquake Italy 

Following L'Aquila earthquake, a significant association 
was shown between earthquakes and an increase in 
cardiovascular admissions in the elderly.  

First 3.5 months  
(First 3.5 months) 

Retrospective 
Cross-
Sectional 
Study 

Aoki & 
Fukumoto 
et al. 2012  
(241) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Prevalence of cardiovascular diseases, including heart 
failure (HF), acute coronary syndrome (ACS), stroke, 
cardiopulmonary arrest (CPA), and pneumonia were all 
significantly increased initially and during the 6 weeks 
post-quake. CPA was increased in the first 24 hours.  
CPA and ACS occurrences showed a rapid increase 
followed by a sharp decline. CPA and stroke showed a 
second peak following a large aftershock at 4 weeks. HF 
and pneumonia showed a prolonged increase over the 6 
weeks and 10 weeks respectively.  

First 10 weeks 
(First 16 weeks) 

Cross-
Sectional 
Study 

Aoki & 
Takahashi 
et al. 2013  
(243) 

2011 Great East 
Japan Earthquake 
and Tsunami 

An increased number of ambulance calls for 
cardiovascular diseases was reported after the GEJET 
with a sharp significant increase in prevalence of HF, 
PTE and IE in the 15 weeks post-quake. Diagnoses were 
confirmed by hospital physicians. 

First 15 weeks  
(First 15 weeks) 

Cross-
Sectional 
Study Over 
15 Weeks 
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Huang et al. 
2011   (460) 

2008 Sichuan / 
Wenchuan 
earthquake China 

In the first 6 to 30 months post-earthquake heart failure 
patients without loss experienced significantly longer 
event-free survival than patients with loss, including 
hospital readmission. Loss included one of: death of any 
family member, loss of a house, or more third of their 
property, any injury due to the quake requiring 
hospitalisation. 

From 6-30 months post 
incident 
(6-30months) 

Longitudinal 
Cohort 
Prospective 
Study 

Zhang et al. 
2009  (137) 

2008 Sichuan / 
Wenchuan 
earthquake China 

Haemodynamically unstable ventricular tachyarrhythmia 
had a significantly higher prevalence in the first 15 days 
post-quake. Several patients had recurrent episodes. 
Majority of events occurred in the afternoon or evening 
immediately post-quake or aftershocks rather than the 
usual morning pattern of the control periods.  

First 15 days  
(First 15 days) 

Longitudinal 
Cohort Study 

ICD-10 Hypertensive diseases I10-I15 ICPC-2 Increased BP, hypertension (new 
or existing) K85-K87 

Baum et al. 
2019  (455) 

2012 Hurricane 
Sandy USA 

Cohort study of 81 544 veterans. At 1 year following the 
6-month closure of the VA Manhattan Medical Center in 
NYC following Superstorm Sandy, those with decreased 
healthcare were 25.9% more likely to have uncontrolled 
blood pressure than patients in the nonexposed cohort. At 
two years this was 10.9%.  

1 year 
2 years 
 

Retrospective 
Longitudinal 
Cohort Study 

Tanaka et 
al. 2016  
(456) 

2011 Great East 
Japan Earthquake 
and Tsunami 

On day 9-10 post GEJET systolic BP was significantly 
higher in evacuees who had discontinued their regular 
antihypertensive medication. 92% evacuees who had 
discontinued antihypertensive medication had a very high 
BP among whom over half had DBP >=110mmHg SBP 
>=180mmHg.  80% evacuees with HTN who had 
continued antihypertensive medication were mildly 
hypertensive, the majority with DBP 90-99mmHg and 
SBP140-159mmHg. 

On day 9-10  
(Day 9-10) 

Cross-
Sectional 
Study 

Satoh et al. 
2011  (453) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Average home systolic BP, but not diastolic BP, was 
significantly elevated immediately after the earthquake in 
outpatients with pre-existing hypertension. This elevation 
of home systolic BP remained significant 2 weeks after 
but returned to normal after 4 weeks. Home heart rate 
was also significantly elevated immediately after the 
earthquake and returned to its normal at 2 weeks. 

First 2 weeks  
(First 4 weeks) 

Cross-
Sectional 
Study 

Dorn et al. 
2007  (458) 

2001 New Year's 
Eve Volendam 
pub fire 
Netherlands 

Parents with an adolescent child involved in the fire had a 
48% greater chance of new incidence hypertension at 4 
years. This was higher in those of older age and those 
with more contact with their GP in the post-fire period. 

First 4 years post-incident 
(First 4 years) 

Longitudinal 
Cohort 
Prospective 
Study 

ICD-10 Ischaemic heart disease I20-I25 CPC-2 Other cardiovascular diagnoses 
K74-K99 

Shih et al. 
2020   (475) 

2009 Typhoon 
Morakot Taiwan 

Monthly medical visits for acute cerebrovascular and 
IHD markedly increased at approx. 1-2 months after. 
Two years after a significant increase in mortality due to 
acute IHD seen in the severely affected area.  
Among affected adults with previous cerebrovascular 
diseases and acute ischemic heart diseases, patients with 
diabetes (adjusted hazard ratio [HR]: 1.3-1.7), Chronic 
Kidney Disease (CKD) (adjusted HR: 2.0-2.7), chronic 
obstructive pulmonary diseases (COPD) and asthma 
(adjusted HR: 1.7-2.1), liver cirrhosis (adjusted HR: 2.3-

At 1-2 months:  
Inc. medical visits for 
cerebrovascular and IHD 
At 2 years:  
Inc. mortality from IHD 
- higher risk with DM, 
CKD, COPD, asthma, 
liver cirrhosis, neoplasms 

Cross-
Sectional 
Study 
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3.3) and neoplasms (adjusted HR: 1.1-2.1) had 
significantly increased mortality rates. 

Moscona et 
al. 2019  
(467) 

 

2005 Hurricane 
Katrina USA 

Significant increases in AMI incidence were seen post 
Katrina with 0.7% 2 years later and 2.8% 10 years later. 
The post-Katrina cohort had significantly higher rates of 
CAD, DM, hyperlipidaemia, smoking, drug abuse, 
psychiatric illness, medication non-adherence, and lack 
of employment. They had sign. inc’d rates of AMI at 
nights (29.8% vs. 47.8%, P&lt;0.001) and weekends 
(16.1% vs. 29.1%, P&lt;0.001).  

2 years post 
10 years post 

Longitudinal 
Cohort Study 

Nakamura 
et al. 2017  
(696) 

2011 11th Mar 
Great East Japan 
Earthquake and 
Tsunami 

During the 4-year period post disaster, the Standardised 
Incident Ratios (SIRs) for fatal MI for the 4 post disaster 
years in the municipal areas were significantly correlated 
with the percentage of the inundated area (r = 0.83; p 
<0.001) and the number of deaths due to the tsunami (r = 
0.77; p <0.005) but not with the maximum seismic 
intensity (r = 0.43; p = 0.12).  

First 4 years  
Sign. inc. in fatal MI 
assoc’d with areas of 
greater inundation and 
greater immediate 
mortality due to tsunami  

Cross-
Sectional 
Study 

Jordan et al. 
2011  (143) 

2001 World Trade 
Center Terrorist 
Attack USA 

There was a significant association between injury on 
9/11 and new onset heart disease (HD) in adults, and 
between dust exposure and new onset HD in women.  
Participants with PTSD had an elevated new onset HD 
risk.              

Average 4.9 years post-
incident 
(2003-2004 for an 
average of 2.9 years to 
2006-2008) 

Prospective 
Longitudinal 
Cohort Study 

Tsuchida et 
al. 2009   
(230) 

2009 Noto 
Peninsula 
earthquake Japan  

An increased incidence of ACS and CH was seen post-
quake. The first ACS occurred about 15 mins after the 
quake whereas the first cerebral haemorrhage (CH) 
occurred after 72 hours. Most cases of ACS occurred 
within 7 days after earthquake and CH most in the fifth 
week. The total number of both ACS and CH cases was 
significantly greater than the averages for the same 
period of the past 3 years in this area.  

From 15 minutes to 35 
days post-incident  
(as above) 

Retrospective 
Cross-
Sectional 
Study 

Nakagawa 
et al. 2009  
(459) 

2004 Niigata-
Chuetsu 
earthquake Japan  

Overall mortality rates from AMI increased significantly 
in the 3 years after the earthquake for both men and 
women.  

First 3 years 
(First 3 years) 

Cross-
Sectional 
Study 

Peters et al. 
2013  (150) 

2005 Hurricane 
Katrina USA 

There was a change in chronobiology of AMIs in the 3 
years post Katrina.  Compared to the pre-Katrina group, 
the post-Katrina cohort demonstrated significant 
decreases in the onset of AMI during mornings, Mondays 
and weekdays, and significant increases in onset during 
weekends and nights.  
These changes persisted from 5.5 months to 3 years after 
the storm. The normal pattern of AMI onset was altered 
after Hurricane Katrina, and expected morning, weekday, 
and Monday peaks were eliminated. 

From 5.5 months to 3 
years post-incident 
(First 3 years) 

Retrospective 
Cross-
Sectional 
Study 

Jiao et al. 
2012  (457) 

2005 Hurricane 
Katrina USA 

A significant increase in admissions for AMI post 
Katrina was seen at 2yrs and at 3yrs. The post-Katrina 
population characteristics changed for AMI 
presentations.  

At 2 and 3 years post-
incident 
(First 3 years) 

Retrospective 
Cohort 
Observational 
Study 

Gautam et 
al. 2009  
(144) 

2005 Hurricane 
Katrina USA 

3-fold increased incidence of AMI was seen more than 2 
years after Hurricane Katrina. Those presenting post-
Katrina with AMI were more likely to be: unemployed, 
uninsured, noncompliant, smokers, substance abusers and 
living in temporary housing. 

From 5 months to 2 years 
5 months post-incident 
(as above) 

Retrospective 
Cohort 
Observational 
Study 
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Yamaki et 
al. 2014  
(585) 

2011 Great East 
Japan Earthquake 
and Tsunami 

4-12 months post-quake there was a significantly higher 
incidence of AMI in the highly affected Iwaki district 
compared with the preceding 2 yrs but this was not seen 
in other regions of Fukishima prefecture. No significant 
increase was seen in the first 3 months. 

4-12 months post-incident 
(First 15 months) 

Cross-
Sectional 
Study 

Nitschke et 
al. 2011  
(239) 

2009 - 2008 
Adelaide 
heatwave 
Australia 

Ambulance callouts during the extreme 2008 and 2009 
events were increased by 10% and 16% respectively 
compared to 4.4% during previous heatwaves 
During the 2009 heatwave: heat-related admissions 
increased up to 14-fold compared to a 3-fold increase 
seen during the 2008 heatwave; ischaemic heart disease-
related ED presentations rose by 39% and total mortality 
by 37% in the 15-64 year age group only. 

Duration of each 
heatwave ie 13-15 days 
(as above) 

Retrospective 
Case-Series 
Analysis 

Steptoe 
2009  (127) 

Review CVS Review of AMIs in disasters. Review Review 

ICD-10 Stress-induced cardiomyopathy I42 ICPC-2 Heart disease other K84 

Bridgman et 
al. 2012  
(445) 

2010 & 2011 
Christchurch 
Earthquakes New 
Zealand 

A case study of Takotsubo's cardiomyopathy in a 
Caucasian woman who survived two major earthquakes, 
presenting on each occasion with stress cardiomyopathy, 
but with a different pattern of regional wall motion 
abnormality on each occasion. 

First day Case Study 

Chan, 
Elliott, et al. 
2013  (135) 

2010 & 2011 
Christchurch 
Earthquakes New 
Zealand 

In the 2 weeks following the early morning earthquake in 
2010 there was a significant increase in overall 
cardiovascular admissions, ST-elevation myocardial 
infarction, and non-cardiac chest pain. In the second 
afternoon earthquake, there was a significant increase in 
Takotsubo's cardiomyopathy with 21 cases in 4 days. 

First 2 weeks Cohort 
Retrospective 
Cross-
Sectional 
Study 

Butterly et 
al. 2013  
(446) 

2010 & 2011 
Queensland 
floods Australia 

Stress-induced Takotsubo's cardiomyopathy in 2 
survivors of the 2011 Queensland floods presenting 
within 24 hours post flash flood. 

Within 24 hours Case Study 

ICD-10 Diseases of the digestive system K00-K93 
Diseases of oesophagus, stomach & duodenum K20-K31 

ICPC-2 Digestive D01-D99 
Other Digestive diagnoses D82-D99 

de la Hoz, 
Shohet, et 
al.2008  (484) 

2001 World Trade 
Center Terrorist 
Attack USA 

Five diagnostic categories predominated in 
workers/volunteers surveyed 16 to 28 months after 
occupational exposure to dust particles in the WTC 
attacks: upper airway disease (79%), gastroesophageal 
reflux disease (58%), lower airway disease (49%), 
psychological (42%) and chronic musculoskeletal 
illnesses (18%).  The most frequent pattern of 
presentation was a combination of the first three (30%). 
Associations were found between arrival at the WTC site 
within the first 48 hours and lower airway & 
gastroesophageal reflux disease. 

16 to 28 months post-
incident  
(16 to 28 months) 

Prospective 
Longitudinal 
Cohort Study 

de la Hoz, 
Christie, et 
al.2008  (132) 

2001 World Trade 
Center Terrorist 
Attack USA 

16-28 months post WTC attacks workers with reflux 
disorders were significantly more likely to have reduced 
forced vital capacity and to have been diagnosed with a 
lower airway disease.   

16-28 months post-
incident  
(16 to 28 months) 

Cross-
Sectional 
Study 

Inoue et al. 
2014  (521) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Among evacuees 9-88 years of age, 23% lost weight and 
28% reported decreased food intake one month after the 
earthquake.  

First month 
(First month) 

Cross-
Sectional 
Study 
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Kanno et al. 
2013  (523) 

2011 Great East 
Japan Earthquake 
and Tsunami 

In the 3 months following the GEJET: the number of 
haemorrhagic ulcers increased 2.2-fold. Gastric ulcers 
were significantly more frequent than duodenal ulcers. 

First 3 months  
(First 3 months) 

Retrospective 
Longitudinal 
Cohort Study 

ICD-10 Other disorders of kidney & ureter N25-N29 ICPC-2 Other Urological Diagnoses 
U85-U99 

Tsukinoki et 
al. 2018  
(542) 

2011 Great East 
Japan Earthquake 
and Tsunami 

A sign. inc. mortality due to renal failure (RF) (3.11; 95% 
CI: 1.84 to 4.37) and chronic RF (coastal: 4.0; 95% CI: 
2.0 to 6.0), but not acute RF, was seen in coastal areas 
after the GEJET. This decreased over time and reached 
1.0 approximately 20 weeks after the disaster. 

Week 1 to 20 
 

Longitudinal 
Cohort Study 

Howard et 
al. 2012  
(541) 

2005 Hurricane 
Katrina USA 

There was an increased rate ratio for renal-related 
admissions following Katrina. Estimated excess renal-
related hospital admissions attributable to Katrina was 
140, approximately 3% of dialysis patients at the affected 
clinics.  

First month 
(First 6 months) 

Retrospective 
Longitudinal 
Cohort Study 

Kadowaki 
et al. 2014  
(697) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Among renal transplant outpatients 84% reported no 
problem with medication continuity. Among those who 
did, a third had no oral immunosuppressive medication 
for up to 3 days.  

First 5 months 
(First 5 months) 
 

Cross-
Sectional 
Study 

Watanabe et 
al. 2013  
(543) 

2011 Great East 
Japan Earthquake 
and Tsunami 

A significant rise in systolic BP was observed for 1 wk 
post-quake in those with pre-dialysis chronic kidney 
disease (CKD) and non-CKD groups in Fukishima. Low 
eGFR was also shown to be an independent risk factor 
for elevated sBP post-quake.   

First week 
(First 4 weeks) 

Retrospective 
Longitudinal 
Cohort Study 

ICD-10 Diseases of the respiratory system J00-J99 ICPC-2 Respiratory R01-R99 

Stowell et 
al. 2019  
(492) 

2011-2014 
Colorado summer 
wildfire season 

Statistically significant association for asthma (OR=1.081 
(1.058, 1.105)) and overall respiratory disease 
(OR=1.021 (1.012, 1.031)) ED visits and hospitalization 
with exposure to smoke PM2.5 in Colorado, using a 
model to separate smoke PM2.5 from background 
ambient PM2.5 levels.  No significant relationships were 
evident for cardiovascular diseases and smoke PM2.5.  
Lag 0, lag 0–1 and seven-day exposure windows were 
used. 

Lag 0, lag 0–1 and seven-
day exposure  
(3 summer months for 3 
years) 

Cross-
Sectional 
Study 

Crabbe 
2012  (242) 

1998 - 1993 
Bushfire smoke 
Darwin Australia 

Respiratory admissions during bushfires were slightly 
significantly associated with exposure to PM10 - FPM 
exposure (fine particulate matter) with a lag of 1 day.  

First day post bushfire Retrospective 
Cross-
Sectional 
Study 

Liu et al. 
2015  (478) 

2014-1986 
Review Bushfire 
Smoke 

The review examined 61 epidemiological studies linking 
wildfire and human health.  U.S. and Australia were most 
frequently represented. Levels of PM10 were 1.2-10 times 
higher in wildfire smoke.  The majority of studies found 
an association with wildfire smoke and increased risk of 
respiratory and cardiovascular diseases. Children, the 
elderly and those with underlying chronic diseases appear 
to be susceptible.  

Review Review 

Dennekamp 
& 
Abrahamso
n 2011  (237) 

Review Bushfire 
Smoke 

An association between ED respiratory presentations and 
bushfire smoke events was found in all studies that 
examined this association in this review. An association 
with respiratory hospital admissions was found in most 
studies who examined this association.  

Review Review 



Appendix 4.3 

391 

Hasegawa 
et al. 2015  
(586) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Indoor environmental problems related to dampness and 
mould growth were observed in flood-damaged homes.  
Those in flood-damaged homes had a significant 
increased chance of respiratory or nasal symptoms in the 
first week, and dermal symptoms in the first six months.  

Respiratory symptoms 
first week 
Dermal symptoms first 6 
months 
(First 9 months) 

Cross-
Sectional 
Study 

Nukiwa 
2012  (698) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Respiratory conditions post GEJET. Review Review 

ICD-10 Chronic lower respiratory diseases J40-J47 

Trye et al. 
2018  (500) 

2001 World Trade 
Center Terrorist 
Attack New York 
USA 

A representative sample of World Trade Center -exposed 
children ≤8 years of age was compared with matched 
comparisons for lung function, dust cloud exposure 
(acute); home dust exposure; and other traumatic, non-
dust exposures. Post-9/11 risk of incident asthma was 
higher in the WTCHR participants (OR 1.109, 95% CI 
1.021, 1.206; P = .015). Comparing by exposure rather 
than by group, dust cloud (OR 1.223, 95% CI 1.095, 
1.365; P < .001) and home dust (OR 1.123, 95% CI 
1.029, 1.226; P = .009) exposures were associated with a 
greater risk of incidence of post-9/11 asthma. However, 
no differences were identified for lung function 
measures. 

13-15 years post 9/11 
inc. incidence. asthma 

Prospective 
Longitudinal 
Cohort Study 

Reid et al. 
2019  (506) 

Wildfires Review Review findings confirm associations between wildfire 
smoke exposure and respiratory health outcomes, with 
the clearest evidence for exacerbations of asthma. 
Conflicting evidence was seen on association between 
wildfire smoke and chronic obstructive pulmonary 
disease or respiratory infections. Only one study 
reviewed the long-term respiratory health impacts of 
wildfire smoke. 

Review Review 

Reid et al. 
2019  (512) 

2008 California 
Wildfires 

During the active fire periods, PM2.5 was sign. assoc’d 
with exacerbations of asthma and COPD.  

During active fire periods 
Exacerbations asthma and 
COPD 

Cross-
Sectional 
Study 

Liu et al. 
2017  (491) 
 

2004-2009 
Wildfires Western 
USA 

A 7.2% inc’d risk of respiratory admission was seen 
during smoke wave days with high wildfire specific 
PM2.5 (>37 μg/m) compared with matched non-smoke 
wave days. No association was seen between smoke 
wave days with wildfire specific PM2.5 ≤ 37μg/m and 
respiratory or cardiovascular admissions. 

Day 0  
hospital admission 
respiratory only  
smoke wave days with 
PM2.5 >37 μg/m 

Cross-
Sectional 
Study 

Gan et al. 
2020  (507) 

2013 Wildfires 
Oregon 

A 10 μg/m3 increase in wildfire smoke increased risk in 
asthma diagnosis at emergency departments, office visits, 
and outpatient visits; an association was observed with 
asthma rescue inhaler medication fills. 

4 month season Cross-
Sectional 
Study 

DeFlorio-
Barker et al. 
2019  (508) 

2008-2010 
Wildfires USA 

Increased risk of cardiopulmonary hospitalizations was 
similar on smoke and non-smoke days across multiple 
lags whereas risk for asthma-related hospitalizations was 
higher during smoke days. 

Day 0  
asthma hospitalisation 

Cross-
Sectional 
Study 

Cascio et al. 
2018  (510) 

Wildfires Review 
 

A positive association was shown between exposure to 
wildfire smoke or wildfire particulate matter (PM2.5) and 
all-cause mortality and respiratory morbidity. Respiratory 
morbidity included asthma, COPD, bronchitis and 
pneumonia. The epidemiological data linking wildfire 
smoke exposure to cardiovascular mortality and 

Review   Review 
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morbidity was mixed, and inconclusive. Susceptible 
populations included people with respiratory and possibly 
cardiovascular diseases, middle-aged and older adults, 
children, pregnant women and the fetus. 

Borchers-
Arriagada et 
al. 2020  
(502) 

2019 to 2020 
Australian 
bushfires 

Estimated burden of health associated with increased PM 
from the bushfire smoke between 1 October 2019 to 10 
February 2020 was 417 excess deaths, 1124 increased 
hospital admissions for cardiovascular conditions, 2027 
for respiratory conditions, and 1305 asthma presentations 
to emergency.    

19 wks cont. smoke  
Excess death 
Inc CVS & Resp hospn 
Inc asthma presns ED 

Cross-
Sectional 
Study 

Elliott et al. 
2013   (509) 

2010 to 2003 
Bushfires Canada 

During the Canadian fire season PM2.5 showed a 
positive association with salbutamol dispensations from 
pharmacies in all fire-affected populations for each 10 
ug/m3 increase. 

Same day exposure Time Series 
Analysis 
Cohort Study 

D'Amato et 
al. 2016  
(488) 

2016 
thunderstorm 
asthma 
Melbourne 
Australia 

Review of thunderstorm asthma events Review Review 

Morgan et 
al. 2010  
(236) 

2002 to 1994 
Bushfire smoke 
Australia 

Bushfire PM10 showed consistent significant association 
with respiratory (lag 0), COPD (lag 2) and adult asthma 
(lag 0) hospital admissions, but not with cardiovascular 
admissions or with mortality. 

Same day to 2 days post 
exposure 

Retrospective 
Cross-
Sectional 
Study 

Mauer et al. 
2010  (235) 

2001 World Trade 
Center Terrorist 
Attack USA 

5 years post-9/11 participants with the highest exposures 
were more likely to experience increased severity of their 
asthma condition and/or LRS 

5 years post-incident Prospective 
Longitudinal 
Cohort Study 

Friedman et 
al. 2016  
(489) 

2001 World Trade 
Center Terrorist 
Attack USA 

14.7% of rescue/recovery workers, local area workers, 
residents and passers-by in the World Trade Center 
Health Registry (WTCHR) surveyed 10 years after 9/11 
reported persistent lower respiratory symptoms. 

10 years post-incident Cross-
Sectional 
Study 

Lin & 
Fletcher et 
al. 2011  
(147) 

2003 NYC storm 
USA 

Mortality and respiratory hospital admissions in NYC 
increased two- to eightfold during the blackout. 
Cardiovascular and renal hospitalizations did not 
increase.  Hospital admissions for chronic bronchitis 
increased eightfold. Hospitalizations for emphysema, 
asthma, and chronic airway obstruction increased by 1.5 
to threefold. Most striking increases occurred among 
elderly, female, and chronic bronchitis admissions. 
Stronger effects were identified during the blackout than 
on comparably hot days.  

During the 2 day period 
of the blackout caused by 
the incident 

Retrospective 
Cross-
Sectional 
Study 

Debchoudh
ury et al. 
2011 (485) 

2001 World Trade 
Center Terrorist 
Attack USA 

Lay volunteers were more likely than affiliated 
volunteers to have been: present in lower Manhattan, 
experienced the dust cloud, seen the horrific events and 
have been injured on 9/11. In the 5-6years following the 
WTC they were more likely to report unmet healthcare 
needs. They had greater odds of asthma, chronic PTSD, 
late-onset PTSD, and new or worsening lower respiratory 
symptoms 

5-6 years post incident Prospective 
Longitudinal 
Cohort Study 

Ekenga & 
Firedman-
Jimenez 
2011  (238) 

2001 World Trade 
Center Terrorist 
Attack USA 

A systematic review of the literature on respiratory health 
outcomes.  Independent risk factors for respiratory health 
outcomes included being caught in the dust and debris 
cloud, early arrival at the WTC site, longer duration of 
work, and delaying mask and respirator use.  

Review Review 
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Stellman et 
al. 2013  
(483) 

2001 World Trade 
Center Terrorist 
Attack USA 

14% of children <18yrs reported persistent respiratory 
symptoms 5-6yrs post WTC attacks. Symptoms were >2 
times greater in children aged 5-10 years reporting dust 
cloud exposure. 

5-6 years post incident Retrospective 
Longitudinal 
Cohort Study 

Tao et al. 
2007  (65) 

2001 World Trade 
Center Terrorist 
Attack USA 

Work exposure at the WTC site increased the risk of 
developing lower respiratory symptoms (LRS) 20 months 
later. Duration of exposure was significant. RR for 
developing any LRS increased from 2.04 for those 
exposed at the site 1 -7 days to 5.79 or those exposed 
240+ days.  

20 months post incident Retrospective 
Longitudinal 
Cohort Study 

Thomas et 
al. 2008  
(226) 

2001 World Trade 
Center Terrorist 
Attack USA 

Children studied were either in the location of WTC 
when 9/11 occurred, or lived, schooled, or volunteered 
there. 2-3 years post attacks 45% reported dust cloud 
exposure on 9/11; 53% reported at least one new or 
worsened respiratory symptom; and 5.7% reported new 
incident asthma. The latter was significantly associated 
with dust cloud exposure during 9/11. 

2-3 years post incident Retrospective 
Longitudinal 
Cohort Study 

Webber et 
al. 2011  
(498) 

2001 World Trade 
Center Terrorist 
Attack USA 

7-9years post WTC attacks the most common diagnoses 
in responding FDNY firemen were asthma (8.8%) and 
sinusitis (9.7%). Those who arrived earliest were more 
likely to have asthma diagnosed. 

7-9 years post-incident Retrospective 
Longitudinal 
Cohort Study 

Weiden et 
al. 2010  
(486) 

2001 World Trade 
Center Terrorist 
Attack USA 

Among FDNY WTC rescue workers reviewed a median 
34 months post attacks, a significantly higher proportion 
of patients referred for pulmonary evaluation had a 
higher exposure level to the WTC site. Airway 
obstruction was the predominant physiologic finding 
underlying the cause of reduction in lung function 
reduction.    

Median 34 months post-
incident 
(part of ongoing 
pulmonary review 
commenced pre-incident) 

Prospective 
Longitudinal 
Cohort Study 

Wheeler et 
al. 2007  
(223) 

2001 World Trade 
Center Terrorist 
Attack USA 

Newly diagnosed asthma was reported by 926 workers 
(3.6%) 2-3 years after 9/11. Significant risk factors 
include earlier arrival and longer duration of work and 
exposure to the dust cloud and pile work. Delays in the 
use of masks was associated with increased risk of 
asthma; with greater risk for longer delay. 

2-3 years post incident Prospective 
Longitudinal 
Cohort Study 

Wisnivesky 
et al. 2011 
 
(140) 

2001 World Trade 
Center Terrorist 
Attack USA 

Among WTC rescue and recovery workers the 9-year 
cumulative incidence of asthma was 27.6%, sinusitis 
42.3% and gastro-oesophageal reflux disease 39.3%. 9-
year cumulative incidence for spirometric abnormalities 
was 41.8%; three-quarters of these showed low forced 
vital capacity. Incidence of most disorders was highest in 
workers with greatest WTC exposure. Extensive 
comorbidity was reported within and between physical 
and mental health disorders.  

9 years post incident Prospective 
Longitudinal 
Cohort Study 

Ginsberg et 
al. 2008  
(513) 

2007 San Diego 
Wildfire USA 

ED visits for respiratory disease, significantly dyspnea 
and asthma, increased during a 5-day fire period 
compared with the preceding 20 weekdays in six county 
hospitals combined.  

First 5 days Cross-
Sectional 
Study 

Martin et al. 
2013  (480) 

2007-1994 
Bushfires 
Australia 

In Sydney, smoke days were associated with 6% same 
day increase in respiratory hospital admissions, 13% 
increase in chronic obstructive pulmonary disease 
admissions and 12% increase in asthma admissions. In 
Newcastle and Wollongong smoke days were also 
associated with increased hospital admissions for 
respiratory conditions. Smoke days were not associated 

First day Cross-
Sectional 
Study 
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with increased hospital admissions for cardiovascular 
conditions. 

ICD-10 Lung diseases due to external agents J60-J70 

Merrifield 
et al. 2013  
(482) 

2009 Sydney Dust 
storms Australia 

The dust storm was associated with increases in all-cause 
and respiratory ED visits in the >/=65 year age group and 
associated with higher risks of all-cause, respiratory and 
asthma-related emergency department presentations in 
the </=5 year group.  

The days of the dust 
storm with elevated PM10 
and PM2.5 

Cross-
Sectional 
Study 

Hiruma et 
al. 2013  
(149) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Tsunami sinusitis case study First day Case Study 

ICD-10 Pneumonia J13-J15 

Shibata et 
al. 2016  
(515) 

2011 Great East 
Japan Earthquake 
and Tsunami 

In the first year post GEJET 6603 deaths from pneumonia 
occurred. Standard mortality rates increased significantly 
during the 1st-12th weeks. 

First 12 weeks 
(First year) 

Cross-
Sectional 
Study 

Ohkouchi et 
al. 2013  
(499) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Hospitalisations for respiratory disease in the first month 
post-quake increased 2.7 times. Prevalence of asthma, 
exacerbations of chronic obstructive pulmonary disease, 
and community-acquired pneumonia were 2-3 times 
greater across all ages. Half those presenting with 
community-acquired pneumonia were resident in 
evacuation shelters.  

First month 
(First month) 

Retrospective 
Cross-
Sectional 
Cohort Study 

Aoyagi et 
al. 2013  
(487) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Hospitalisation for infectious diseases doubled after week 
1, peaked at 2 weeks, then returned to 2010 level at 3 
weeks. Cases included pneumonia (43%) and skin 
infection including tetanus (12%). Pneumonia was most 
prevalent in elderly. Pathogens were those of usual 
community acquired pneumonia with Streptococcus 
pneumoniae the most prevalent. 

First 3 weeks 
(First month) 

Cross-
Sectional 
Study 

ICD-10 Diseases of the skin & subcutaneous tissue L00-L99 ICPC-2 Skin S01-S99 

Noe et al. 
2007  (121) 

2005 Hurricanes 
Katrina & Rita 
USA 

43% of construction workers developed a rash post 
Katrina and Rita. 4 conditions were prevalent: papular 
urticaria, bacterial folliculitis, fiberglass dermatitis and 
brachioradial photodermatitis. Sleeping in previously 
flooded huts was statistically significantly associated 
with papular urticaria.     

First 5 weeks (post 
Katrina) and first 1.5 
weeks (post Rita) 
(as above) 

Cross-
Sectional 
Study 

ICD-10 Endocrine, nutritional and metabolic diseases E00-E90 
Diabetes Mellitus E10-E14 

ICPC-2 Endocrine, Metabolic & 
Nutritional T01-T99 
Diabetes Mellitus T89-T90 

Quast et al. 
2019  (452) 

Hurricane Katrina 
and Rita 2005 

A 40% higher all-cause mortality was seen in the first 
month post- Hurricanes Katrina and Rita in the elderly 
with DM. The risk fell to <6% after ten years. Risk was 
higher in those who were evacuated, and in particular, to 
an affected county. For these elderly with DM the 1-
month crude mortality rates due to heart disease and 
nephritis were 35% and 58% higher for the affected 
group, respectively. 

1, 6 months 
1,3,5,10 years 

Retrospective 
Longitudinal 
Cohort Study 
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Ng et al. 
2010  (126) 

2007 Hull Floods 
England 

Mean HbA1c was significantly increased in the 12 
months following the floods amongst affected 
individuals. The difference was mainly in insulin-treated 
patients, being most evident between 6 and 9 months 
after the floods.  

First 12 months 
(First 12 months) 

Retrospective 
Longitudinal 
Cohort Study 

Fonseca et 
al. 2009  
(124) 

2005 Hurricane 
Katrina USA 

Over the 16 months post disaster: mean sBP increased 
significantly in all hospital patients; mean HbA1C levels 
increased significantly among state/public hospital 
patients; mean LDL cholesterol increased significantly in 
the Veterans and private patients.  

First 16 months 
(First 16 months) 

Prospective 
Longitudinal 
Cohort Study 

Lee et al. 
2016  (125) 

2012 Hurricane 
Sandy USA 

In NYC's highest level evacuation zone during the first 
week significant increases were seen in: ED presentations 
of adults with a primary or a secondary diagnosis of DM; 
elderly presenting with a secondary diagnosis of DM; 
HTN, recent procedure and chronic skin ulcers in those 
presenting with a primary diagnosis of DM; primary 
diagnoses of MI, HTN, chronic bronchitis, and 
hypertensive kidney disease in those with a secondary 
diagnosis of DM. 

First week 
(First week) 

Cross-
Sectional 
Study 

Miller-
Archie et al. 
2014  (129) 

2001 World Trade 
Center Terrorist 
Attack USA 

A significant association was seen between PTSD and 
diabetes up to 11 years post WTC attack.  

11 years Prospective 
Longitudinal 
Cohort Study 

Leppold et 
al. 2016  
(449) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Overall deterioration in glycaemic control was seen post 
GEJET with mean HbA1c rising from 6.77% in 2010 to 
6.9% 1 year post incident. Rural residency was associated 
with lower likelihood of deteriorating control compared 
with urban residency. Older age was slightly protective 
against increased HbA1c.  

At 9 and 12 months post 
incident  
(as above) 

Retrospective 
Longitudinal 
Cohort Study 

Nomura et 
al. 2016  
(451) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Significant post-incident increases in risk were seen for 
diabetes (RR 1.27-1.40) and hypertension post-incident. 
Increase in hyperlipidaemia was significantly greater 
among evacuees than among non-evacuees/temporary-
evacuees. 

1,2 and 3 years post 
incident 
(as above) 

Retrospective 
Longitudinal 
Cohort Study 

Satoh et al. 
2015  (448) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Evacuation was significantly associated with increased 
incidence of diabetes.  

Mean follow up 1.6 years 
(First 1.75 years) 

Prospective 
Longitudinal 
Cohort Study 

ICD-10 Injury, poisoning & other consequences of external causes S00-T98 
Injuries to the head S00-S09 

ICPC-2 Eye/Ear F01-F99 / H01-H99 

Ashkenazi 
et al. 2017 
(548) 

1994 – 2005 
23 mass casualty 
incidents 
including 
Terrorist bombing 
and shooting 
incidents Israel. 
Ears 

Tympanic membrane perforation (TMP) impact on 
severity of injury and resource use in victims of 
explosion. Patients with TMP are predominantly mildly 
injured, however, it is more prevalent in 
those with moderate and severe injuries, ie over half 
(53.3 %) compared to prevalence in those mildly injured 
of over a quarter (13.6 %). Patients with TMP suffered 
from sign. more body areas injured, sign. more often 
needed surgery and ICU hospitalization and longer 
hospitalization periods. 

Immediate Review 

Cone et al. 
2019  (355) 

2001 World Trade 
Center Terrorist 
Attack New York 
USA 

The prevalence of post-9/11 persistent hearing loss 
among survivors was 2.2%. The adjusted odds ratio 
(aOR) of hearing loss for those who were in the dust 
cloud and unable to hear was 3.0 (95% CI: 2.2, 4.0). 
Survivors with persistent sinus problems, headaches, 
PTSD and chronic disease histories had 

3 years 
Observed self-reported 
hearing loss 

Prospective 
Cohort Study 
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an increased prevalence of reported hearing problems 
compared to those without symptoms or chronic 
problems. 

Catchpole 
& Morgan 
2010   (546) 

2005 London 
Bombing UK 
 

Among individuals exposed to the explosions the 
majority reported exposure to fumes, smoke, dust or 
blood (>40%). Most frequent injuries were cuts, puncture 
wounds and ear damage. Most health symptoms lasted <4 
weeks except traumatic amputations and hearing 
problems. 

First 4 weeks except 
traumatic amputations and 
hearing problems. 
(First 8-23 months) 

Cross-
Sectional 
Study 

Gee et al. 
2008  (545) 

2008 - 1983 
Review visual 
disabilities 

A review of ocular injury related to mass disasters 
showed acts of terror caused significantly more ocular 
injury than natural disasters.  

Review Review 

Osaadon et 
al. 2018  
(549) 

2010 earthquake 
Haiti 
2013 typhoon 
Philippines 
2015 earthquake 
& avalanche 
Nepal 

Prevalence of ocular conditions treated was 4.9% of total 
5356 patients, including trauma, keratitis and 
conjunctivitis. 

4 -16 days 
 

Cross-
Sectional 
Study 

Pradhan et 
al. 2017  
(544) 

2015 Nepal 
Earthquake 
 
 

59 cases presentations over 120 days post-earthquake, 
from April 2015 to July 2015, with 64 affected eyes (5 
bilateral involvement). The majority (14 cases, 23.7%) 
were from the epicenter. Closed globe injury was most 
frequent (23 cases), followed by open globe injuries (8 
cases). While 24 patients (38%) initially presented with a 
visual acuity <3/60 in their affected eye, 15 patients 
(23%) had a visual acuity of <3/60 on follow-up. A 
variety of surgical treatments were required including 
anterior and posterior segment repair. Authors concluded 
immediate management of ocular trauma is critical in 
order to prevent blindness. 

average 13.9 days to 
presentation 
range 1-120 days 

Cross-
Sectional 
Study 

ICD-10 Injuries involving multiple body regions T00-T07 ICPC-2 General & unspecified A01-A99, 
Musculoskeletal (L01-L99) & Skin S01-
S99 

Chen, Yang 
et al. 2009  
(227) 

2008 Sichuan / 
Wenchuan 
earthquake China 

Multiple fractures and comminuted fractures were seen 
significantly more often in lower rather than upper 
extremities.  

Immediate 
(First 2 weeks) 

Cross-
Sectional 
Study 

Du et al. 
2016  (699) 

2015 Nepal 
Earthquake Tibet 

Among rescue relief workers, the most frequently injured 
areas were ankle-foot and hand-wrist (26.5 %). 

First 20 days post (not 
occurring during 
earthquake) 
(First 20 days) 

Cross-
Sectional 
Study 

Tempark et 
al. 2013  
(130) 

Review Skin in 
flood 

Review of flood-related skin diseases identified 4 main 
groups including inflammatory skin diseases, skin 
infections, traumatic skin diseases and miscellaneous. 

Review Review 

Warner 
2010  (131) 

2008 Hurricane 
Ike USA 

22% of trauma presentations presenting to a field hospital 
following Hurricane Ike were animal bites including dog 
bites 55%, cat bites 40%, and snake bites 5%.  Most 
wounds required suturing and were not simple punctures.  
70% bites involved hand(s).  A number of patients 
presented >24 hours with cellulitis. Most presented in 
first 72 hrs decreasing over the first weeks. 

First weeks 
 

Cross-
Sectional 
Study 

Rusiecski et 
al. 2014  
(524) 

2008 Gustav & 
2005 Rita 
Hurricanes USA 

Most frequent exposures among US Coast Guard 
responders were: animal/insect vector and floodwater. 
Most frequent health effects were sunburn and heat 

First 14.5 months 
(First 14.5 months) 

Cross-
Sectional 
Study 
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stress. Significant positive associations were found for 
mould exposure and sinus infection; carbon monoxide 
and confusion; lack of sleep and falls. 

Doung-
ngern et al. 
2009  (525) 

2004 Aceh 
Tsunami 
Indonesia 

Most of 1013 wounds on 523 injured persons were 
contaminated with mud, sand, debris and sea water.  
Infection rate was 66.5%. Likelihood of wound infection 
increased with size of wound and presence of an open 
fracture. Infections occurred more frequently on the 
lower than upper trunk of the body. 

First 36 days 
(First 36 days) 

Cross-
Sectional 
Study 

Sherry et al. 
2013  (526) 

2009 Victorian 
Bushfires 
Australia 

Wounds due to wildfire burns had significantly more 
positive wound cultures and significantly more Gram-
negative bacteria.  

First 72 hours Case Control 
Study 

Shackelford 
et al. 2011  
(700) 

2008 Metrolink 
train crash USA 

25 fatalities occurred; 24 at the scene and one later in 
hospital. All deceased were injured in the first carriage 
immediately behind the locomotive. 63% sustained fatal 
injuries. The chest was the most severely injured body 
area, followed by the head. 

Immediate Cross-
Sectional 
Study 

ICD-10 Burns T20-T30 ICPC-2 Burns S14 

Cameron et 
al. 2009  
(497) 

2009 Victorian 
Bushfires 
Australia 

414 patients presented to Victorian hospital EDs due to 
the bushfires.  22 patients with burns presented to the 
state's burns referral centres; 18 adults and 4 children.  
The majority of bushfire victims died or survived with 
minor injuries. 

First 72 hours Cross-
Sectional 
Study 

Horner et al. 
2012  (496) 

2009-1980 
Review burns 
casualties from 
major UK burn 
disasters 

In a review of 37 burn disasters burns accounted for a 
small percent of all casualties and were frequently small 
in size.  Only 3 events had >5 patients with >10% burns.  

Immediate 
Review 

Review 

ICD-10 Toxic effects of substances chiefly nonmedicinal as to source T51-T65 ICPC-2 Toxic effect non-medical 
substance A86 

Chen & 
Shawn et al. 
2013  (136) 

2012 Hurricane 
Sandy USA 

There was a significant increase in the number of calls 
related to CO exposure during and after the hurricane. 
Common sources of CO exposures were grilling indoors 
(26.2%) and use of generators indoors (17.5%).  

First 2 weeks 
(First 2 weeks) 

Retrospective 
Longitudinal 
Cohort Study 

ICD-10 Other and unspecified effects of external causes T66-T78 
Exposure to forces of nature Effects of lightning T75 

ICPC-2 Adverse effect physical factor A88 

Mahajan et 
al. 2008  
(584) 

Storm Europe Case of a 30-year-old fe struck by lightning while on a 
landline telephone who develops cutaneous Lichtenberg 
figures. 

Immediate 
 

Case Study 

ICD-10 Other & unspecified effects of external causes T66-T78 
Exposure to forces of nature Exposure to excessive natural heat X30 

ICPC-2 Adverse effect physical factor A88 

Chen et al. 
2019  (701) 
In hazards 
section   

Extreme Cold  
Nov - March 
2007-2013 
Chinese cities 

Extreme cold was defined as daily mean temperature 
below 5th percentile for at least two consecutive days. 
Mortality risk increased to a maximum after 3-6 days' 
exposure to cold spell and levelled off over the next 3 
weeks. The pooled relative risks (RR) of non-accidental 
mortality for cold spells were 1.03, 1.27 and 1.55 at lag 0, 
lag 0-14 and lag 0-27 days, respectively. The greatest 
effects were seen among total respiratory diseases and 
COPD, both with RR of 1.88. The elderly were more 
vulnerable to cold spells. 

Immediate 
At 2 weeks 
At 3 weeks 

Cross-
Sectional 
Study 
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Patel et al. 
2019  (702) 

2006 to 2015 
Heatwaves WA 
Australia 

ED attendance rate was higher on heatwave days with 
rate ratio of 1.053 (95% CI 1.048, 1.058). It was higher in 
males, people > 60 years or  <15 years, First Nations 
people, and people with low SES. Exposure to PM2.5 
showed joint effect with heatwave increasing risk of 
EDA by 6.6%. 

Immediate Time Series 
Study 

Lawton et 
al. 2019  
(582) 
In hazards 
section 

2000-2016 
Review of 
heatstroke 
neurological cases 

Review of clinical environmental heatstroke with a focus 
on neurological outcome. 90 cases retrieved. 87.8% 
presented with non-neurological symptoms. 44.4% 
patients recovered fully, 23.3% died, 23.3% suffered 
convalescent or long-term neurological sequelae, and in 
8.9% no long-term follow up was available. Neurological 
deficits included 66.7% motor dysfunction, 9.5% 
cognitive impairment, 19% both motor and cognitive 
impairment and 4.7% other. In total 71.4% of the 
impaired patients had long-term cerebellar dysfunction. 
Adverse long-term neurological outcomes were common 
in surviving patients presenting with environmental 
heatstroke. Permanent neurological deficits were present 
in 34.4% of survivors where outcome was known; many 
were young, healthy individuals. Cerebellar injury was 
common suggesting cerebellar structures are vulnerable 
to heat. 

Long-term Review 

Levine et al. 
2012  (563) 

2005-2010 
Phoenix 
heatwaves 

The median length of hospital stay increased 3 fold in 
those using drugs (prescribed or illicit) that affect 
thermoregulation. There was no difference between users 
and non-users with regard to mortality.  

Hospital stay duration 
(over 5 year period) 

Retrospective 
Case-Series 
Analysis 

Tong et al. 
2014  (703) 

2005 - 1996 
Brisbane 
heatwaves 
Australia 

Those ≥75 years had a higher likelihood of emergency 
hospital admission and mortality effects during a 
heatwave. Mortality risk was greatest in the 2nd half of 
the warm season (16th January to 31st March).  

1-2 days lag post high 
temperature days during 
heat waves 

Time Series 
Study 

Vicedo-
Caberera & 
Raglettli 
2016  (249) 

2015 heatwave 
Switzerland 

804 excess deaths were estimated for the 2015 summer 
heatwave compared with previous summers. Over three-
quarters of fatalities occurred in people aged 75 years and 
older. 

3 months of summer 
(June-August 2015) 

Retrospective 
Case-Series 
Analysis 

Williams et 
al. 2011 (239) 

2009 -  1994 
Adelaide 
heatwaves 
Australia 

Increased mortality was associated with heat events of 3 
or more consecutive days of max temperature ≧43˚C or 
average daily temperature ≧34˚C.   
Ambulance call-outs increased significantly at lower 
T(max) levels. The two events reaching the temperature 
triggers for an extreme heat warning were associated with 
a 44% increase in mortality.  

First days 
(Over 15 years) 

Retrospective 
Case-Series 
Analysis 

 
ICD-10 Other & unspecified effects of external causes T66-T78 
Exposure to forces of nature Victim of earthquake X34 
 
 

ICPC-2 Adverse effect physical factor A88 

Morita et al. 
2017  (573) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Post disaster mortality risk was sign. higher in the first 
month (March 2011) in comparison with pre-disaster 
period (March 2006-2010). Sign. higher mortality risk 
seen in women ≥85 years in the third month of the 
disaster RR1.73 (95% CI 1.23 to 2.44). 

First month  
sign inc mortality 
3rd month  
sign inc in mortality in 
women ≥85  

Longitudinal 
Cohort Study 
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Ripoll et al. 
2018  (450) 

1995 to 2011 
Earthquake 
Review 

Individuals exposed to earthquakes had: 2% higher all-
cause mortality rates; 36% and 37% greater mortality 
rates from myocardial infarction and stroke, respectively; 
and 0.16 higher mean percent points of glycated 
haemoglobin. No effects were seen on blood pressure, 
body mass index or lipid biomarkers. 

Review  
At least 1 month 

Case Control 
Study 

Ardagh et 
al. 2012  
(579) 

2010 & 2011 
Christchurch  
Earthquakes New 
Zealand 

In the first 24 hours post-quake most presenting injuries 
were minor.  Common injuries were lumbar sprain, neck 
sprain, shoulder sprain, lower leg contusion, ankle sprain, 
open leg wound, and dental injuries.  There were 14 cases 
of crush injury.  

First days Editorial 

Doocy et al. 
2009  (228) 

2004 Aceh 
Tsunami 
Indonesia 

Odds of mortality from the tsunami was greater in 
females but risk of injury was less.  Mortality was 
greatest in children and the elderly with injury greatest in 
the middle-aged populations (20-49).  

First 7 months 
(3, 6, 7 months post 
incident) 

Cross-
Sectional 
Study 

Doocy et 
al.2007   (64) 

2004 Aceh 
Tsunami 
Indonesia 

Mortality post ACEH tsunami was highest in females, 
children and the elderly with injury greatest in those 10-
69yrs.   

First 2 months 
(February & March 
2005) 

Cross-
Sectional 
Study 

Marres et al. 
2011  (642) 

2004 Aceh 
Tsunami 
Indonesia 

Among repatriated injured Dutch survivors almost a 
quarter reported high psychological and physical distress 
4 years post tsunami.  

At 4 years post incident 
(At 4 years) 

Prospective 
Longitudinal 
Cohort Study 

Mulvey et 
al. 2008  
(225) 

2005 Kashmir 
Earthquake 
Pakistan 

31% patients triaged in the first 3 days required 
admission. Over two thirds of these were managed non-
operatively. The most common type of injuries were 
superficial lacerations, fractures and soft tissue 
contusions/sprains. 

First 3 days 
(First 3 days) 

Cross-
Sectional 
Study 

Hung et al. 
2013  (454) 

2008 Sichuan / 
Wenchuan 
earthquake China 

Among over two thousand presentations in the first 2.5 
weeks the main presentations were musculoskeletal, 
respiratory and gastrointestinal. 44% of the 762 patients 
with blood pressure measurements had hypertension. 

First 2.5 weeks 
(First 2.5 days) 

Cross-
Sectional 
Study 

Kang et al. 
2016  (580) 

2010 Yushu 
earthquake China 

Three-quarters fracture patients were admitted to the 
hospital within 3 days. Lower limb fractures were most 
common. There were significantly more male patients 
with spinal fractures and significantly more female 
patients with pelvic fractures.  

First 3 days 
(First 3 days) 

Cross-
Sectional 
Study 

Ochi & 
Murray 
2013  (141) 

2011 Great East 
Japan Earthquake 
and Tsunami 

 Review of health needs in GEJET Review Review 

Sato et al. 
2013  (122) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Half the chest injuries presenting to hospital in the first 
week post GEJET were attributed to trauma from the 
tsunami, followed by falls in one fifth.  The most 
common injury was superficial trauma in 88%. 10% had 
rib fractures and 10% had intrathoracic damages. 

First week Cross-
Sectional 
Study 

Bartels & 
Vanrooyen 
2012  (532) 

2010 - 1990 
Review 
earthquakes 

Medical complications associated with earthquakes.  Review Review 

Doocy et al. 
2013  (244) 

2009 - 1980 
Review 
earthquakes 

Earthquake impacts Review Review 

ICD-10 Other & unspecified effects of external causes T66-T78 
Exposure to forces of nature Victim of avalanche X36 

ICPC-2 Adverse effect physical factor A88 

Langdon et 
al. 2019  
(444) 

2018 Montecito 
Debris Flow 

Following wildfires, a 30-foot mud slide carrying 
boulders and debris flowed down the hills at 15 mph, 
injuring dozens and causing 21 prehospital deaths. 

Immediate 
Review 

Case Study 
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Amongst 15 admitted survivors injuries included: soft 
tissue injuries (100%), hypothermia (67%), craniofacial 
injuries (67%), corneal abrasions (53%), and orthopaedic 
injuries (47%). All survived to discharge. "Debris flow 
syndrome" can be defined as a pattern of injuries, 
including sow tissue injuries, hypothermia, craniofacial 
trauma, corneal abrasions, orthopaedic injuries, and mud 
impaction. 

Hohlreider 
et al. 2007  
(443) 

2005 to 1996 
Avalanche 
injuries  

The fatality rate in 105 avalanche victims was 34%.  Of 
these 92% fatalities were due to asphyxia. Among 
survivors with injuries the most frequent effects were of 
on the extremities, the chest, and then the spine.  Most 
injuries were mild to moderate with <9% being severely 
injured.   

Immediate 
Review 

Review 

Sheets et al. 
2018  (442) 
 

1994 to 2015 
Avalanches 
Colorado USA 

Asphyxia was the primary cause of death in avalanche 
fatalities in Colorado. 110 fatalities during the 21-year 
study period. Incidence of fatal trauma was 29%. Cause 
of death was asphyxia in 65%. trauma in 29%. Six 
fatalities occurred due to other causes, including 
hypothermia, drowning, and primary cardiac arrest.  

Immediate  
Review 

Cross-
Sectional 
Study 

McIntosh et 
al. 2019  
(441) 

2006-2018 
Avalanches Utah 
USA 

Thirty-two avalanche deaths occurred in Utah during the 
study period. 72% deaths were from asphyxia, 19% from 
trauma alone, and 9% from a combination of asphyxia 
and trauma. Snowmobilers accounted for the largest 
percentage of avalanche fatalities (47%) during the 2007-
2018 period.  

Immediate  
Review 

Cross-
Sectional 
Study 

ICD-10 Other & unspecified effects of external causes T66-T78 
Exposure to forces of nature Victim of cataclysmic storm X37 

ICPC-2 Adverse effect physical factor A88 

Anderson & 
Bell 2012  
(625) 

2003 NYC storm 
USA 

During the blackout, mortality increased for accidental 
deaths and disease-related deaths, resulting in 
approximately 90 excess deaths (28% increase). 
Increased mortality risk remained slightly elevated 
throughout the month. 

During the 2 day blackout 
period and first two weeks 

Cross-
Sectional 
Study 

Brackbill et 
al. 2014a  
(638) 

2012 Hurricane 
Sandy USA 

Flooding in NYC resulted in 43 deaths, many caused by 
drowning in the home. Approximately 10% of the 
respondents in flooded areas reported injuries in the first 
week after Sandy; nearly 75% of those had more than one 
injury. Injuries occurred during evacuation and clean-
up/repair of damaged or destroyed homes.  

First week 
(surveyed 5 to 13 months 
post incident) 

Cross-
Sectional 
Study 

Brunkard et 
al. 2008  
(651) 

2005 Hurricane 
Katrina USA 

971 Katrina-related fatalities were identified in 
Louisiana. Major causes were drowning (40%), injury 
and trauma (25%), and heart conditions (11%). 49% 
fatalities were 75 years old and older. 

First 2 months Cross-
Sectional 
Study 

Casey-
Lockyer et 
al. 2013  
(514) 

2012 Hurricane 
Sandy USA 

Drowning was the most common cause of death related 
to Sandy, and 45% of drowning deaths occurred in 
flooded homes in Evacuation Zone A 
Over half the deaths occurred in the first 2 days.  57.3% 
deaths were directly related to the storm. Poisoning was 
the most common indirectly related cause of death; 9 of 
the ten were caused by carbon monoxide.  

First month post-incident 
(First month) 

Cross-
Sectional 
Study 

Goldman et 
al. 2014 (247) 

2012 Review 
Windstorms 

Review of impacts of windstorms on human health Review Review 
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Mitchell et 
al. 2014 (248) 

2012 – 2005 
Review Cyclones 

Review of physical health effects of cyclones. Review Review 

ICD-10 Other & unspecified effects of external causes T66-T78 
Exposure to forces of nature Victim of flood X38 

ICPC-2 Adverse effect physical factor A88 

Alderman et 
al. 2012 (240) 

2004-2011 Flood 
Review 

35 relevant epidemiological studies identified an increase 
in mortality rates of up to 50% in the first year post-flood 

First year  
Review 

Review 

Alderman et 
al. 2013 (588) 

2010 & 2011 
Queensland 
floods Australia 

Residents directly impacted by the 2011 Brisbane floods 
were more likely to report poor overall and respiratory 
health, psychological distress, poor sleep quality, and 
probable PTSD.  

First 6 months 
(First 6 months) 

Cross-
Sectional 
Study 

Du et al. 
2010  (234) 

1998 to 2009 
Flood Review 

The immediate health impacts of floods include 
drowning, injuries, hypothermia, and animal bites. In the 
medium-term, infected wounds, complications of injury, 
poisoning, poor mental health. In the long-term, chronic 
disease, disability, poor mental health. 

Review Review 

Sahni et al. 
2016  (537) 

2013 South 
Alberta floods 
USA 

Post flood an increase was seen in presentations of local 
residents with injuries to ED.  There was a 75% increase 
in the average weekly administration of post-exposure 
prophylaxis against tetanus. Females had an increase in 
new prescriptions for anti-anxiety medication and for 
sleeping aids. There was an increase in ED presentations 
of local residents due to sexual assault to EDs but no 
increase in presentations of infectious gastrointestinal 
disease or respiratory illness.  

First 6 weeks 
(First 6 weeks) 

Cross-
Sectional 
Study 

ICD-10 Persons with potential health hazards related to socioeconomic & psychosocial 
circumstances Z55-Z65     Victim of terrorism Z65.4 

ICPC-2 Adverse effect physical factor A88 

Gaarder et 
al. 2012  
(704) 

2011 Twin Terror 
attack Norway 

The bomb explosion caused 98 casualties with 8 fatalities 
at scene. The first patient arrived at the hospital 18 
minutes after the explosion with 7 patients arriving in the 
next 19 minutes. 

Immediate Cross-
Sectional 
Study 

Brackbill et 
al. 2014b   
(477) 

2001 World Trade 
Center Terrorist 
Attack USA 

Persons with multiple injuries and PTSD had a 3-fold 
higher risk of heart disease than those with no injury and 
no PTSD. Persons with multiple injuries and with no 
PTSD had a 2-fold higher risk of respiratory diseases. 
Injured persons with or without comorbid PTSD had a 
higher risk of developing chronic diseases. 

First 5 to 6 years 
(2-3 and 5-6 years post 
incident) 

Prospective 
Longitudinal 
Cohort Study 

Brackbill et 
al.  
2019  (381) 

2001 World Trade 
Center Terrorist 
Attack USA 

Editorial review of the research on the overall health 
effects of WTC. 

Over 14 -15 years Review 

Gargano et 
al. 2018  
(693) 

2001 World Trade 
Center Terrorist 
Attack USA 

Literature review physical conditions associated with 
9/11-exposure in the 16 years post attack. Authors 
suggested longitudinal cohorts were essential in 
investigating these health consequences. Studies dated 
from 2005 -2017. Literature retrieved showed an 
association between 9/11exposure and: 
-GORD among both WTC rescue workers and survivors  
-obstructive sleep apnoea (OSA); with severe OSA. 
-autoimmune disease with the odds increased by 13% for 
each additional month worked at the WTC site 
- increased risk for CVD hospitalization  
-sarcoidosis: working on the WTC pile but not WTC dust 
cloud exposure 

Review Review 
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-evidence of more plaque neovascularization, a clinical 
indicator of atherosclerotic burden 
Literature showed: 
-building survivors who were caught in the dust cloud 
were 70% more likely to report skin rash or irritation than 
those not caught in the dust cloud. 
-a 9-year cumulative incidence of sinusitis of 42.3% 
highest in those with greater 9/11 exposure. 
-8.1% (n = 673) of collapsed building survivors reported 
hearing problems or hearing loss  

ICD-10 Other problem related to physical environment (mass gathering) Z58.8.4 ICPC-2 Adverse effect physical factor A88 

Grant et al. 
2010  (705) 

2008-2004 
Stampedes 

Over the four years common presentations included: 
dehydration/heat-related illness (11.4%); 
abrasion/laceration (10.6%); and fall-related injury 
(10.2%). Patients were predominantly female.  

Immediate 
Review 

Cross-
Sectional 
Study 

Hsieh et al. 
2009 (229) 

2007-1980 
Stampedes 

A total of 215 human stampede events were reviewed 
from 1980 to 2007, resulting in 7069 deaths and at least 
14,078 injuries. Stampedes occurring in the Middle East, 
in developing countries, outdoors, or associated with 
religious events had the highest median number of 
fatalities.  

Immediate 
Review 

Review 

ICD-10 Mental & behavioural disorders F00-F99 
Psychoactive substance use F10-F19 

ICPC-2 Psychological P01-P99 
Substance use disorders P17-P19 

North et al. 
2011  (134) 

Review substance 
misuse 

Prevalence of alcohol use disorders post-disaster was 
19%. Among those in recovery 83% consumed alcohol in 
the aftermath. Only 0.3% of the these developed an acute 
new post-disaster alcohol use disorder. 

Review Review 

North et al. 
2013  (550) 

2001 World Trade 
Center Terrorist 
Attack USA 

Increases in alcohol consumption post WTC were 
relatively small, eventually returning to pre-9/11 levels 
over three years, with few cases of new alcohol use 
disorders or alcohol relapse.  

First 3 years Cross-
Sectional 
Study 

Tofighi et 
al. 2014  
(566) 

2012 Hurricane 
Sandy USA 

Among buprenorphine-naloxone primary care patients 
after Hurricane Sandy illicit opioid misuse was rare.  
About half the respondents reported disruption of their 
supply. Self-lowering of daily doses to prolong supply 
was common.  

First month Cross-
Sectional 
Study 

Slottje et al. 
2008  (221) 

1992 Amsterdam 
Plane Crash 
Netherlands 

Police officers who responded to the plane crash were 
significantly more likely to self-medicate using sleeping 
pills, and consult a general practitioner or a medical 
specialist 7-8 years after the crash.  

7-8 years post-incident Longitudinal 
Cohort Study 

Turner et al. 
2013  (554) 

2010 & 2011 
Queensland 
floods Australia 

Direct flood impact conferred a significantly risk of 
increased usage of tobacco, alcohol and medication. 

First 7 months 
(6-7 months post incident) 

Cross-
Sectional 
Study 

ICD-10 Neurotic, stress-related & somatoform disorders F40-F48 ICPC-2 Post traumatic Stress Disorder P82 

Neria et al. 
2011  (640) 

2001 World Trade 
Center Terrorist 
Attack USA 

9/11-related PTSD was associated with event exposure 
characteristics, loss of life of significant others, 
sociodemographic factors and social support factors. 

Review Review 

Santiago et 
al. 2013  
(551) 

2010 - 1998 
Review PTSD 

Mean prevalence of PTSD across all studies decreased 
from 29% at 1 month to 17% at 12 months. This was 
greater when the traumatic incident was intentional as in 

First 12 months 
Review 

Review 
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terrorism.  About 37% of those exposed to intentional 
trauma develop PTSD.  Of those who develop PTSD over 
a third recover after 3 months. Two-fifths of those with 
PTSD have a chronic course. Only 3.5% of new 
diagnoses of PTSD occur after three months. 

Soeteman et 
al. 2007  
(353) 

2000 Enschede 
Fireworks 
Explosion 
Netherlands 

Those affected had significantly higher prevalence of 
psychological problems and musculoskeletal problems. 
The strongest predictors of psychological problems post-
disaster were relocation and psychological morbidity pre-
disaster. 

One year post-incident Retrospective 
Longitudinal 
Cohort Study 

ICD-10 Neurotic, stress-related & somatoform disorders F40-F48 ICPC-2 Child behaviour 
symptom/complaint P22 

Pfefferbaum 
et al. 2008  
(634) 

1995 Oklahoma 
bombing USA 

Two years after the bombing: almost a quarter of children 
recalled feeling "a lot less safe" in either home or 
neighbourhood and/or school. Children who recalled " a 
lot" of media coverage after the bombings were 
significantly more likely to feel "afraid" and/or "mad" 
two years after the incident.  

Two years post-incident Cross-
Sectional 
Study 

ICD-10 Neoplasms C00-D48 
Malignant neoplasm oesophagus C15 & Malignant neoplasm thyroid gland C73 

ICPC-2 Diseases of the digestive 
system/Endocrine/Metabolic and 
Nutritional D01-D100/T01-T99 
Oesophageal cancer D77 & Malignant 
neoplasm thyroid T71 

Tuminello, 
S. 2019  
(356) 

2001 World Trade 
Center Terrorist 
Attack USA 

An increased incidence of thyroid cancer among 9/11 
rescue workers has been reported. Between 2002 and 
2013 there were 73 eligible first responders who had 
developed thyroid cancer. Thyroid cancer cases identified 
in the Mount Sinai WTC Health Program (WTCHP) were 
reviewed. WTCHP thyroid cancer tumours were of a 
similar size (p = 0.4) and diagnosed at a similar age (p = 
0.2) compared to a subset of thyroid cancer cases treated 
at Mount Sinai without WTC exposure. Results do not 
support the surveillance bias hypothesis.  

Over 14 years Prospective 
Longitudinal 
Cohort Study 

Wu & Li  
2007  (522) 

1992-1990 
Drought China 

Weak negative correlation exists between precipitation 
and oesophageal cancer (EC) mortality, and weak 
positive correlation between Drought Index and EC 
mortality. High EC mortality mostly occurred in areas 
with high Drought Index.  

(Study conducted over 3 
years) 

Cross-
Sectional 
Study 

Wu, Huo et 
al. 2008  
(133) 

1992-1990 
Drought China 

High-risk areas of oesophageal cancer in China are 
associated with areas of drought and low altitude.  

(Study conducted over 3 
years) 

Cross-
Sectional 
Study 

Suzuki 2016  
(534) 

2011 Great East 
Japan Earthquake 
and Tsunami 

25 diagnoses of actual or suspected thyroid malignancy 
were made during screening of children up to 4 years 
post GEJET. The suggestion from this study is that the 
thyroid cancers identified so far are unlikely to be due to 
radiation exposure, and more likely to be the result of 
screening using highly sophisticated ultrasound 
techniques. 

Up to 4 years post-
incident 

Prospective 
Longitudinal 
Cohort Study 

Tsuda et al. 
2016  (536) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Screening for thyroid malignancy was undertaken up to 4 
years post GEJET.  The highest incidence rate ratio, with 
a latency period of 4 years, was observed in the central 
middle district of the prefecture. The suggestion from this 
study is that an excess in thyroid malignancy has been 
detected by ultrasound screening of children in 

Up to 4 years post-
incident 

Prospective 
Longitudinal 
Cohort Study 
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Fukushima Prefecture within 4 years of the release, and is 
unlikely to be explained by a screening surge. 

Watanobe  
et al. 2014 
(538) 

2011 Great East 
Japan Earthquake 
and Tsunami 

No participant was diagnosed with thyroid cancer after 
screening questionnaire, thyroid ultrasonography, 
thyroid-related blood tests, and urinary iodine 
measurements 

20-30 months post-
incident 

Cross-
Sectional 
Study 

ICD-10 Personal history of certain diseases & conditions Z85-Z87 ICPC-2 Health maintenance/prevention 
A98 

Suda et al. 
2019  (560) 

2011 11th Mar 
Great East Japan 
Earthquake and 
Tsunami 

10,464 disaster medical records (DMRs) with 18,532 
diagnoses were reviewed from Mar 11- May 13 2011. 
Presentations included:  
non-communicable disease (NCD) 68%, infectious 
disease 21%, mental health issue 6%, trauma 4%, 
maternal and child health (MCH) 0.2%.  

First 2 months Retrospective 
Cross-
Sectional 
Study 

Schnall et 
al. 2020  
(706) 

2017 Hurricane 
Harvey USA 

Morbidity data from 24 Red Cross shelters during 
Hurricane Harvey was compared with previous 
hurricanes (Gustav, Ike, and Sandy). Over one-third 
(38%) of reasons for visit were for health care 
maintenance; 33% for acute illnesses, including 
respiratory conditions, gastrointestinal symptoms, and 
pain; 19% for exacerbation of chronic disease; 7% for 
mental health; and 4% for injury. The Red Cross treated 
41% of clients within the shelters. These results are 
comparable to previous hurricanes. 

First 3 weeks Cross-
Sectional 
Study 

Chowdhury 
et al. 2019  
(557) 

2017-2018 
Hurricanes Irma 
and Maria on St 
Thomas and St 
John, US Virgin 
Islands 

ED visits were reviewed 3 months before (pre), during 
(inter), and post the hurricanes. Sign. differences in 
numbers of visits were seen in: 
J00-J99 Resp disease pre: 74.8 inter: 72.0 post: 87.6  
highest inc. seen 2 months post hurricanes 74% asthma 
with normal levels by 3 months 
N00-N99 Genitourinary pre hurricane: 77.9 /1000 visits 
inter: 31.8 post 60.3 
L00-L99 Skin: pre 36.3 inter: 47.7 post 47.1 
E00-E89 Endocrine: 20.6 inter 50.8 post 30.9  
55% of visits were related to DM. Numbers declined but 
were still inc’d 3 months post second hurricane.  
Injuries: interhurricane accounted for 66% of ED visits 
the day after Hurricane Irma with increases to 10 days 
after the storm.  

Immediately  
3 months 

Prospective 
Longitudinal 
Cohort Study 

Murakami 
et al. 2018  
(568) 

2011 11th Mar 
Great East Japan 
Earthquake and 
Tsunami 

Review of NCDs and East Japan Earthquake. Articles 
describing respiratory diseases and mental illnesses were 
most frequent. Interruption of regular treatment was the 
most frequent problem, followed by lack of surveillance 
capacity. Of 101 reports of NCDs developed after the 
GEJET 60% related to mental health. 

Review Review 

Ochi et al. 
2018  (565) 

2011 11th Mar 
Great East Japan 
Earthquake and 
Tsunami 

Records on rheumatoid arthritis exacerbations post 
GEJET were reviewed from the hospital nearest the 
Fukishima evacuation zone. Fifty-three patients (aver. 
age, 64.2 years; females, 83%; aver. disease duration, 
15.7 years) were included. Five patients lived within the 
no-entry zone, 37 evacuated immediately after the 
disaster, and 4 temporarily stopped RA treatment. A 
7.5% disruption in medication was seen, but about half 

Over 1 year post Retrospective 
Cross-
Sectional 
Study 
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experienced deterioration of subjective symptoms or 
laboratory data and was significantly higher after the 
disaster compared before.  

Ohira et al. 
2017  (639) 

2011 11th Mar 
Great East Japan 
Earthquake and 
Tsunami 

The Fukushima Health Management Survey of 278,276 
adults over 40 years age, living near the Fukishima 
Daiichi Nuclear Power Plant showed the proportion of 
overweight/obese people and those with hypertension, 
diabetes mellitus (9.3% to 11.0%), dyslipidemia, liver 
dysfunction, atrial fibrillation, and polycythemia 
increased after the disaster. Furthermore, evacuation was 
associated with an increased level of these cardiovascular 
risk factors. Comparison was with the annual national 
health census 2008-2010. 

Post-earthquake review 
Average time 1.6yrs  
Range 3 mos – 2 yrs 
Total 1 year 9 months  

Prospective 
Longitudinal 
Cohort Study 

Arrieta et al. 
2009  (559) 

2005 Hurricane 
Katrina USA 

Chronic diseases identified as medical management 
priorities by key informants were mental health, diabetes 
mellitus, hypertension, respiratory illness, end-stage renal 
disease, cardiovascular disease, and cancer. The most 
frequently mentioned barrier to providing care was 
maintaining continuity of medications. Contributing 
factors were inadequate information (inaccessible 
medical records, poor patient knowledge) and financial 
constraints.  

First 22 months  
(11-22 months post 
incident) 

Qualitative 
Study 

Der-
Martirosian 
et al. 2014 
(561) 

1994 Northbridge 
Earthquake USA 

Veterans with 1+ chronic conditions were more likely to 
report pain lasting 2+ days, severe mental/emotional 
stress for ≧ two weeks, broken/lost medical equipment, 
difficulty refilling prescriptions, and being unable to get 
medical help following the quake compared to veterans 
without chronic conditions.  

First 3 months 
(1-3 months post incident) 

Prospective 
Longitudinal 
Cohort Study 

Greenough 
et al. 2008  
(119) 

2005 Hurricane 
Katrina USA 

The most prevalent chronic conditions following 
Hurricane Katrina were hypertension, 
hypercholesterolemia, diabetes, pulmonary disease and 
psychiatric illness.  Almost half of the 56% with chronic 
disease arrived at the evacuation shelter without their 
medication.  Risk factors for lacking medications were 
male gender and lack of health insurance. 35% arrived at 
the shelter with acute symptoms requiring immediate 
medical intervention, including dehydration, dyspnea, 
injury, and chest pain.   

First 2 weeks 
(First 2 weeks) 

Cross-
Sectional 
Study 

Guha-Sapir 
et al. 2007  
(558) 

2004 Aceh 
Tsunami 
Indonesia 

Post tsunami, there was a 43.5% prevalence chronic 
disease. Odds of chronic vs. acute diseases increased by 
16.4% per day in the third week and decreased thereafter 
by 13.1% per day.   

First 5 weeks 
(Weeks 3-5 post incident) 

Retrospective 
Cross-
Sectional 
Study 

Islam et al. 
2008  (224) 

2005 Hurricane 
Katrina USA 

1-2 years post hurricane, low anti-hypertensive 
medication adherence was significantly associated with 
lower scores on the hurricane coping self-efficacy scale. 
Variation in residential damage, resident in high or low 
affected areas or symptoms of PTSD did not significantly 
affect medication adherence.  

1-2 years post-incident Retrospective 
Cross-
Sectional 
Study 

Jhung et al. 
2007  (123) 

2005 Hurricane 
Katrina USA 

Federal relief pharmacies and local retail pharmacies 
dispensed medications during Katrina.  15% 
presentations were for chronic conditions but required 
68% of medications dispensed.  CVS medications were 
most commonly sought. 73% chronic care medication 

First month 
(Days 4 to 31 post 
incident) 

Retrospective 
Cross-
Sectional 
Study 
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needs were met by local pharmacists c/w 9% by Federal 
pharmacists. 

Kenny et al. 
2010  (146) 

2009-1924 Heat 
stress review 

Review of heat effects on those with chronic conditions. 
People with obesity, cardiovascular disease, pulmonary 
disease, long-standing diabetes or over 60 years of age 
were at increased risk of heat-related illness during heat 
waves.  

Review Review 

Kessler 
2007  (68) 

2005 Hurricane 
Katrina USA 

Almost 3/4 Katrina survivors had 1+ chronic conditions 
prior to the hurricane. Among these, 20% cut back or 
terminated their treatment because of the disaster.  
Reasons for disrupted care included problems accessing 
physicians (41%), medications (33%), insurance/financial 
means (29%), transportation (23%), or competing 
demands on time (11%).  

First 7 months 
(5-7 months post incident) 

Retrospective 
Cross-
Sectional 
Study 

Kohsaka et 
al. 2012  
(567) 

2011 Great East 
Japan Earthquake 
and Tsunami 

The majority of evacuees sought medical attention for 
chronic conditions including hypertension, diabetes, 
cerebrovascular and cardiovascular diseases. Many with 
chronic diseases required medications. New complaints 
were predominantly gastrointestinal and pain-related. 
60% of those presenting were over age of 65years.  
Infective symptoms increased on day 6.  

First week 
  

Cross-
Sectional 
Study 

Miller et al. 
2008  (129) 

2005 Hurricane 
Katrina & Rita 
USA 

Review of the burden of disease due to chronic disease 
exacerbations (CDEs) in natural disasters. 25-40% of 
those living in the regions affected by hurricanes Katrina 
and Rita were estimated to live with at least one chronic 
disease.  

Review Review 

Mori et al. 
2007  (142) 

1995 Great 
Hanshin 
Earthquake Japan 

Priorities for patients with chronic diseases were securing 
medications and ability to take their medications.  

First years 
(to 9 years post incident) 

Qualitative 
Study 

Sepehri et 
al. 2012  
(564) 

2008 Bam 
Earthquake China 

6 months after the Bam earthquake respiratory drugs 
were most frequently prescribed followed by analgesics.  
5 years after the quake GPs prescribing patterns the most 
frequently prescribed medications were drugs of the 
central nervous system representing over a quarter. 
Among these benzodiazepines were the most frequent, 
followed by narcotic analgesics and tricyclic 
antidepressants.  

5 years post-incident Retrospective 
Cross-
Sectional 
Study 

Soeteman et 
al. 2008  
(354) 

2000 Enschede 
Fireworks 
Explosion 
Netherlands 

Affected residents showed a statistically significant 
increase in primary care utilization for psychological 
problems in the first post-disaster year.   

First year post-incident Retrospective 
Longitudinal 
Cohort Study 

Tomio et al. 
2010  (562) 

2006 Flash Flood 
Kagoshima Japan 

Prevalence of medication interruption was greater in 
those who evacuated, and more likely among those ≧ 75 
years and those receiving long-term care services. It was 
less likely among those with hypertension.  Those who 
experienced interruption of medication were more likely 
to have deteriorated health status one month after the 
event.  

After 1 month Cross-
Sectional 
Study 

ICD-10 Pregnancy, childbirth and the puerperium O00-O99 ICPC-2 Pregnancy, Childbearing, 
Family Planning W01-W99 

Mendez-
Figueroa et 
al. 2019 (555) 

2017 Hurricane 
Harvey 

Gravid women delivering post Hurricane Harvey showed 
a 27% increased composite maternal morbidity with a 
50% increased composite neonatal morbidity.  

to 280 days (40 weeks) Retrospective 
Longitudinal 
Cohort Study 
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Xiao et al. 
2019 (556) 

2012 Hurricane 
Sandy New York 
USA 

immediate to 1 month: 6.3% increase in ED visits for 
pregnancy complications including for spontaneous 
abortion, threatened abortion, threatened delivery, early 
onset of delivery, renal disease and diabetes or abnormal 
glucose tolerance (GT) 
2 days: the highest risk of total pregnancy complications 
occurred on the two days after Sandy's landfall with 
10.2% increase in ED visits 
2 months: a significant elevation in pregnancy 
complications observed 
ED visits for threatened/spontaneous abortion and 
threatened or early delivery increased at two months and 
returned to normal at three months. 
3 months: pregnancy complications were elevated 
significantly 
7 months: gestational hypertension and renal disease 
peaked at seven months with an increase of 21.9% (95% 
CI: 6.4%, 39.7%) and 7.3% (95% CI: 1.0%, 13.9%). 
8 months: ED visits for DM or abnormal GT increased 
immediately and peaked at eight months with an increase 
of 26.3%. ED visits of mental illness increased gradually 
after Sandy and peaked eight months later with visits 
increasing 33.2%. 

Days 
Months 
2 months 
3 months 
To 8 months  

Time Series 
Study 

Xiong et al. 
2011 (145) 

2005 Hurricane 
Katrina USA 

Frequency of gestational diabetes mellitus (GDM) in 
women who had 0, 1, 2, 3, and 4 or more severe 
hurricane experiences was 6.2%, 7.8%, 16.4%, 13.3%, 
and 23.3% respectively.  A significant trend toward 
increased rate of GDM was seen with an increasing 
number of severe hurricane experiences. 
Women with 4 or more severe hurricane experiences had 
higher adjusted risk of having GDM.  

During pregnancy Prospective 
Longitudinal 
Cohort Study 

ICD-10 General symptoms & signs R50-R69 
Pain, not elsewhere classified R52 

General & unspecified A01-A99 
Pain general A0 

Angeletti et 
al. 2012  
(553) 

2009 L Aquila 
earthquake Italy 

Post-quake prevalence of pain was 34.6%. The majority 
reported severe pain (58.8%). A biphasic pattern of pain 
prevalence and characterization was seen: acute traumatic 
pain syndromes presented mainly in the first 15 days then 
re-surged about week five due to reconstruction 
activities. Pain due to relapsing chronic conditions 
presented in the 2-4th weeks. 

First 4 weeks Cross-
Sectional 
Study 

ICD-10 General symptoms & signs R50-R69 
Old age/senility/senescence R54 

General & unspecified A01-A99 
Phase of life problem adult P25 

Kim et al. 
2017  (581) 

2012 29th Oct 
Hurricane Sandy 
New York USA 

All-cause mortality increased 6% for the month, 5%, 8%, 
and 12% by increasing Sandy impact level; 7% for the 
quarter, 5%, 8%, and 15% by increasing Sandy impact 
level. In elderly, all-cause mortality rates increased 10% 
and 13% in the month and quarter, respectively. Deaths 
that were cardiovascular disease-related increased by 6% 
in both periods, non-infectious respiratory disease-related 
by 24% in the quarter, infection-related by 20% in the 
quarter. Unintentional injury-related deaths increased by 
23% in the month.  

At 1 & 3 month 
For both periods: 
Inc all cause and CVS 
mortality 
Greatest in elderly 
Greatest in affected areas 

Retrospective 
Cross-
Sectional 
Study 
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Lawrence et 
al. 2019  
(466) 

2012 29th Oct 
Hurricane Sandy 
New York USA 

Risk of CVD, respiratory disease, and injury 
visits/admissions more than doubled immediately, 4 
months, and 12 months post storm. Women were at 
higher risk at all time periods for CVD and respiratory 
disease.  
 

Immediate 
4 months 
12 months 
inc in admissions for 
CVD resp and injuries 
inc RR for females at all 
times for CVD and resp 

Retrospective 
Cross-
Sectional 
Study 

Nomura et 
al. 2013 (614) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Substantial variation in mortality risks was observed 
across evacuating RCF facilities. 

First 12 months post-
incident 

Cross-
Sectional 
Study 

Ishiki & 
Okinaga et 
al. 2016 (583) 

2011 Great East 
Japan Earthquake 
and Tsunami 

Significant increase in the ratio of those considered 
cognitively impaired was observed 42 months post 
evacuation in elderly evacuated to temporary 
accommodation.  

At 28, 32 and 42 months 
post-incident 

Prospective 
Longitudinal 
Cohort Study 

Thomas et 
al. 2012 (692) 

2008 Hurricane 
Gustav USA 

Evacuation was associated with 8% more hospitalizations 
at 30 and 90 days for the most functionally impaired 
residents but there was no significant effect on mortality. 

First 30 and 90 days post-
incident 

Retrospective 
Longitudinal 
Cohort Study 

Uscher-
Pines & 
Vernick  et 
al. 2009  
(231) 

2005 Hurricane 
Katrina USA 

Prolonged residential displacement is associated with 
increased risk of fracture in the elderly. Displaced elderly 
had 53% increased risk of sustaining a hip fracture in the 
year after the storm and 24% increased risk of sustaining 
other fractures.  

First 12 months Cross-
Sectional 
Study 

Dosa et al. 
2010  (233) 

2005 Hurricane 
Katrina USA 

There were statistically significant differences in 
mortality, hospitalization, and functional decline among 
NH residents exposed to Hurricane Katrina at 30 & 90 
days.  30-day and 90-day mortality rates were 
significantly increased equating to an excess 148 and 230 
deaths respectively. The 30 and 90 day hospitalization 
rates were also increased. 

First 30 and 90 days post-
incident 

Retrospective 
Longitudinal 
Cohort Study 

Dosa et al. 
2012  (571) 

2005 Hurricanes 
Katrina & Rita, 
2008 Gustav & 
Ike USA 

Evacuation significantly exacerbated subsequent 
morbidity/mortality in residential care facility residents 
exposed to hurricanes. It significantly increased the 
probability of death and hospitalization at 90 days 
equating to 579 extra deaths and 544 extra 
hospitalizations. 

First 90 days post-
incident 

Cross-
Sectional 
Study 

Cacchione 
et al. 2011 
(575) 

Summer storm 
USA  

More than half the evacuees had significant changes in 
NEECHAM Confusion Scale scores and Confusion 
Assessment Method scores suggesting the onset of 
delirium.  

First 2 weeks Cross-
Sectional 
Study 

Usher Pines 
2009  (139) 

Review Review of health effects of re-location. Review Review 

Swerdel et 
al. 2016  
(650) 

2012 Hurricane 
Sandy USA 

Hospitalization for dehydration was increased by 66% 
following Hurricane Sandy.  In patients over 65 years of 
age it was increased by nearly 80%.  

First 2 weeks Retrospective 
Cross-
Sectional 
Study 
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APPENDIX 4.4: 2019 PATIENT HEALTHCARE FOLLOWING A DISASTER: 
GUIDELINES FOR FAMILY DOCTORS ABSTRACT 
Reproduced with permission from Prehospital and Disaster Medicine. Burns P, Douglas K, Hu W, Aitken P. Patient Healthcare following a 
Disaster: Guidelines for Family Doctors. Prehosp Disaster Med. 2017;32(2):S70-S1 (58) 
 

  

exist, is in the approximate size of 2-3 points on a 100-point
scale. The lack of effect may be due to limitations in the study
design, but may also indicate that the use of moulage in addition
to victim cards is not necessarily beneficial for novice students’
learning.
Prehosp. Disaster Med. 2019;34(Suppl. 1):s17–s18

doi:10.1017/S1049023X19000529

Patient Healthcare Following a Disaster: Guidelines for
Family Doctors
Dr. Penelope Burns1,2, Professor Kirsty Douglas1,
Professor Wendy Hu2, Professor Peter Aitken3
1. Canberra Hospital, Australian National University, Bldg 4,

Level 2, Garran, Australia
2. Western Sydney University, Penrith, Australia
3. Queensland University of Technology, Brisbane, Australia

Introduction: Health effects of disasters are mostly consistent
across hazard types. Those working in communities affected by
disasters have an opportunity to provide surveillance and early
management to patients affected by disaster through increased
understanding of the epidemiology or health consequences in
the days, weeks, months, and years after disasters. Disasters
have been called a social determinant of health and population-
level changes or social determinants that have been documented
post-incident. Environmental and community disruption con-
tribute to health effects. Consequent health effects are evidenced
across body systems, affecting both physical and mental health.
Aim: To develop guidelines for primary care patient review fol-
lowing a disaster, based on the temporal pattern of disease
epidemiology.
Methods: A systematic review of the literature was undertaken
to examine the epidemiology of health consequences following
disasters.
Results: Guidelines for Family Doctors based on the literature
review were developed to assist preventative care, surveillance,
early identification of emerging conditions, and ongoing man-
agement of pre-existing disease.
Discussion: Healthcare management in disasters focuses on
acute healthcare in emergency departments and hospitals.
However, healthcare is also being provided in primary health-
care settings during the first days to weeks of the catastrophe,
with many health consequences ongoing in the weeks, months,
and years after the event.
Prehosp. Disaster Med. 2019;34(Suppl. 1):s18

doi:10.1017/S1049023X19000530

Seven First Minutes - Community Emergency Response
Training
Mr. Raphael Herbst, Dr. Eli Jaffe
Magen David Adom, Tel Aviv, Israel

Introduction: Following amass casualty incident (MCI), it can
take several minutes for emergency medical services (EMS) to
arrive. The course was developed by Magen David Adom
(MDA) based on unique experience in dealing with MCIs,
and the time between alerting emergency services to such an

incident until they arrive. The course is focused on teaching
the general public to channel their desire to help in such a sit-
uation into useful skills which can potentially improve patient
outcomes. The seminar focuses on key principles such as safety,
calling for help, providing an accurate picture of the scene, and
initiating basic treatment with an emphasis on hemorrhage
control.
Aim: MDA examined the ability of the general public with no
previous medical training to perform a basic triage and treat-
ment in an MCI situation. Additionally, the study examined
the abilities of the study groups to manage a scene until the
arrival of EMS based on the principles taught in the course.
Methods:MDAhas sent teams of instructors around the world
to teach over 1,000 participants. Upon completing the course,
the participants partake in a drill that assesses their ability to
manage a scene of 20 patients. Their ability to initiate the
call for help, provide an accurate picture, initiate treatment,
and give an accurate report to arriving emergency responders
are examined.
Results: The average times were recorded. Within 38 seconds,
dispatch was alerted to the situation. Within 2:30 minutes,
treatment was initiated for all patients. Within 4:37 minutes,
the scene was fully under control, and within 6:37 minutes,
an accurate report was transferred to EMS on the scene.
Discussion: The participants demonstrated an unexpected
willingness to learn, practice, and partake in the drills, and the
results were unexpected.
Prehosp. Disaster Med. 2019;34(Suppl. 1):s18

doi:10.1017/S1049023X19000542

A Surprise Mass Casualty Incident Simulation: Does It
Improve Knowledge or Is It Just a Bit of Fun?
Mr. Brad Mitchell2, Dr. Karen Hammad1, Ms. Dana Aldwin2
1. Flinders Medical Centre, Australia
2. Flinders University, Australia

Introduction: We opened a national conference in Australia
with a surprise mass casualty simulation scenario of a van versus
multiple persons outside the conference venue. The purpose of
this exercise was to increase awareness of, and preparation for,
mass casualty incident (MCI) events for the conference dele-
gates who were paramedics, emergency department nurses, and
doctors.
Aim: The aim of the research is to understand whether a
surprise MCI simulation is a useful way to increase knowledge
and motivate preparedness.
Methods: A survey hosted on Qualtrics was circulated to del-
egates via email. The survey was designed by the research team
and had 38 questions about demographics and respondents’
experience with MCIs, as well as their perceptions of the sim-
ulation exercise. The questions were a mixture of 5-point Likert
scales, multiple choice, and short answers.
Results: The majority of respondents were clinicians (n = 66,
76%) and those who worked in emergency departments or
the prehospital setting (n = 75, 86%). While the majority had
not responded to anMCI in the past 5 years (n = 67, 77%), more
than half (n = 50, 57%) had undertaken MCI training during
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Penelope Burns, Kirsty Douglas, 
Wendy Hu, Peter Aitken, 
Beverley Raphael†

Background
General practitioners’ (GPs’) usual 
professional roles are clearly defined in 
communities; however, during disasters, 
their roles become ill defined, ad hoc 
and opportunistic. 

Objective
The aim of this study was to examine the 
experiences and changed roles of GPs 
when disaster struck their communities.

Methods
A qualitative study using semi-structured 
interviews was conducted with a 
purposive sample of GPs who had 
experienced disasters in Australia or New 
Zealand (NZ) between 2009 and 2016. 
Transcripts underwent thematic analysis.

Results
Thirty-eight GPs reported diverse and 
effective contributions to disaster-
response efforts. Four main themes 
emerged: GPs responded spontaneously 
to contribute; GPs adapted their usual 
expertise to provide disaster healthcare; 
personal and professional challenges 
experienced were consistent across 
different types of disaster; and unlike 
Australian GPs, NZ GPs felt better 
integrated and valued in the broader 
disaster-response system.

Discussion
The results document GPs’ roles and 
experiences in disaster healthcare and 
highlight how GPs contribute to meeting 
crucial healthcare needs in communities 
during and following disasters. Better 
defining, integrating and supporting GP 
roles in disaster systems is likely to 
improve disaster healthcare.

WHEN DISASTER STRIKES, general 
practitioners (GPs) must rapidly decide 
how to respond to the healthcare needs 
of their patients and communities, while 
often experiencing disaster personally as 
community members. Research shows 
that a major burden of disaster healthcare 
clearly falls within the usual mandate of 
general practice roles and functions.1–3 
This includes addressing acute 
psychosocial distress, acute lower acuity 
physical injuries, ongoing management 
of chronic conditions and coordination of 
referrals.4–6 However, there is a paucity 
of research documenting GPs’ frontline 
contributions to healthcare during 
disaster responses7 and little guidance 
for GPs currently facing disasters in their 
communities on how to best contribute.8

At a policy level, a paucity of 
understanding of GP capabilities and 
contributions in disaster response 
translates into little integration into disaster 
healthcare planning and response.7–10 At 
a practitioner level, a lack of inclusion 
in guidelines and frameworks risks 
under-preparedness, lack of clarity about 
responsibilities and isolation in response.8,11 
Combined, these represent a significant 
lost opportunity to reduce disaster health 
risks and optimise healthcare at a time of 
overwhelming medical need and demand,10 
as well as to provide structured support to 
local GPs who are exposed personally and 
professionally.

The aim of this study was to examine 
and document the roles and experiences 
of GPs in recent disasters with the goal of 
providing evidence to help clarify roles 
and responsibilities of GPs in disaster 
healthcare.

Methods
Study design
The researchers conducted a qualitative 
study using semi-structured interviews 
with disaster-experienced GPs to explore 
their range of experiences, roles and 
challenges faced when responding to 
disasters. The underlying epistemology 
for the research was constructivist, using 
an interpretivist theoretical perspective to 
understand and explain the perspectives 
of the GPs. A qualitative methodology 
informed by grounded theory was used 
to guide the research, supported by 
NVivo software for coding and thematic 
development.12–14

Participants
Members or Fellows of any of the GP 
colleges of Australia or New Zealand 
(NZ) who had experienced a disaster in a 
professional capacity in Australia or NZ 
within the past eight years (2009–16) 
were invited to the study. For the purposes 
of this study, disasters were defined as ‘a 
sudden, calamitous event that seriously 
disrupts the functioning of a community or 
society and causes human, material, and 
economic or environmental losses that 
exceed the community’s or society’s ability 
to cope using its own resources’.15

Professional networks were used 
for purposive snowball sampling. GPs 
who worked in communities affected 
by major disasters were identified 
through GP colleagues, general practice 
colleges in Australia and NZ, and disaster 
management professionals. GPs were 
approached by email or telephone. 
Further purposive sampling recruited 
GPs with varying roles and levels of 

General practitioners in the field
A qualitative study of general practitioners’ experiences 
in disaster healthcare
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involvement across a range of disasters 
and geographical locations. The sampling 
resulted in all recruited participants being 
from eastern Australia or NZ.

Thirty-eight participants were interviewed 
before data saturation was reached. This 
number was necessary to obtain a deep 
understanding of the broad range of 
experiences of the participants across 
different disaster types, roles undertaken, 
practice and local community characteristics 
and effects, personal attributes and impact, 
and levels of involvement.

Data collection and analysis
Data collection using private 
semi-structured interviews was chosen as 
it was felt to provide greater confidentiality 
and comfort for the interviewees. All 
participants were recruited and all 
interviews were conducted by the primary 
researcher (PB). The majority were 
undertaken at the GP’s practice premises, 
with any follow-up interviews conducted 
by telephone. A few interviews were 
interrupted by the GP’s schedule and were 
completed at a later date.

Open-ended exploratory questions 
were developed with reference to the 
literature and from the experience of the 
research team to allow a deep exploration 
of the subject, as there was little previous 
research available. Refer to Appendix A for 
the semi-structured question pro forma.

Interview data were audio-recorded 
and transcribed verbatim. Transcripts 
were read by two researchers (PB 
and BR). Ten interviews were initially 
coded by both researchers together to 
develop codes and confirm inter-coder 
consistency. The remaining interviews 
were divided randomly within disaster 
type and coded separately. Findings were 
discussed iteratively with all researchers 
as they emerged, to revise and confirm the 
final themes. Sampling continued until 
thematic saturation was reached.

Reflexivity was enhanced by the 
different specialty interests and 
experiences of the research team, 
highlighting different perspectives from 
general practice, emergency medicine, 
psychiatry and disaster management. BR 
is a psychiatrist with extensive expertise 
in disaster systems and mixed research; 

KD is a clinical GP with expertise in 
healthcare health systems research; WH is 
a senior medical educator with expertise in 
community and qualitative research, health 
policy and program evaluation; PA is an 
emergency physician involved in disaster 
management at state and national levels; 
and PB is a clinical GP with experience in 
primary care disaster management.

Ethics
Ethical approval was obtained from the 
Australian National University Human 
Research Ethics Committee – Protocol 
2013/659. Informed consent was 
obtained from all participants.

Results
Thirty-eight GPs were invited and all 
agreed to participate. Interviews were 
undertaken between 2014 and 2016. They 
were conducted face to face (n = 34) and 
by telephone (n = 4), with 1–3 interviews 
per participant. The average interview 
duration was 43 minutes, ranging from 
18 minutes to 90 minutes.

The vast majority of participants had 
>10 years’ practice in their local area 
(90%). Most were practice principals, 
worked in larger practices and/or were 
located in rural areas. Ninety percent 
gained their primary medical qualification 
in Australia (Table 1).

Collectively, participants had 
experienced 21 unique disasters spanning 
nine different hazard types including 
bushfire, flood, major storm, earthquake, 
pandemic, terrorist, environmental and 
technological incidents. Participants 
were interviewed specifically about 
their experiences of disasters occurring 
in Australia and NZ in the preceding 
eight years (ie between 2009 and 2016). 
The disasters this included were: the 
2009 Victorian bushfires, 2010/2011 
eastern Australian floods, 2010/2011 
Christchurch earthquakes, 2013 Blue 
Mountains bushfires, 2014 Hazelwood 
mine fire disaster, 2014 Lindt Cafe Siege 
and 2016 Melbourne thunderstorm. 

Four key themes were identified from 
the interviews:
• Responding spontaneously to provide 

healthcare during the disaster 

• Adapting existing GP expertise to 
disaster healthcare

• Facing personal and professional 
challenges

• Variation in GP integration.

Responding spontaneously to provide 
healthcare during the disaster
GPs stepped up to a wide range of roles 
to address perceived healthcare needs 
when disaster struck their communities. In 
Australia, this was despite a lack of clearly 
defined pathways to guide them in their 
changed roles (Box 1).

Table 1. Participant characteristics

Characteristics n

Sex

Female 16

Male 22

Primary medical qualification

Australian or New Zealand 35

International (other than 
New Zealand)

3

Years in practice locally

≥10 years 35

<10 years 3

Employment status

Partner/principal 24

Contractor/other 14

Practice location

Urban 9

Suburban 9

Rural 20

Practice size

Large (>4) 22

Medium (2–4) 15

Solo 1

Country of practice

Australia 29

New Zealand 9

Total 38
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Business and healthcare continuity
‘Keeping the general practice doors open’ 
emerged as the key priority in the majority 
of interviews. All participants showed a 
strong sense of responsibility and desire 
to assist in continuing patient healthcare 
in their local communities, often under 
adverse conditions and with a risk of 
personal exposure.

We were all told to leave, but we opened 
our surgery, because there are all these 
people that need their scripts. We can’t just 
close down. Where were they meant to be 
going? (GP01)

People were standing holding each other 
up and shrieking in the middle of the 
street. All I could think of was what’s going 
on at the surgery? I tried to get [there] as 
soon as I could. (GP02)

GPs in those flooded areas stayed there to 
look after their communities rather than 
getting out. (GP03)

Response roles required flexibility.

We had no power, no computers, no 
telephones, nothing. Things had fallen off 
the walls, off the desks. You couldn’t walk 
into the room … and you just thought, 
where do you start? (GP02)

Several general practice premises were 
relocated temporarily or permanently. 
Some repositioned staff into nearby 
practices, while others transferred only 
their patients.

Patient needs changed. GPs noted 
increased presentations for psychological 
distress, lost medication, minor injuries, 
acute exacerbations of chronic conditions 
and infectious disease outbreaks 
associated with altered living conditions 
and crowding.

Variations in patient numbers, 
both surge and lull, were commonly 
mentioned. Local patient populations 
changed with the arrival of emergency 
responders, alongside evacuation or 
departure of residents.

About 200 families left the area. All of a 
sudden they weren’t here. (GP04)

GPs consistently reported an initial 
increase in consultation lengths; for some 
disasters, this was prolonged.

Every consultation was five or six minutes 
of ‘How are you going?’ and ‘How are you 
affected by the fires?’ (GP04)

Five years later, consultations still include 
something about the [earthquake]. (GP02)

Researchers noted particular contributions 
and issues for practices ‘on the edge’, 
located just outside the disaster ‘zone’. 
These practices were not considered 
‘disaster affected’, but they supported 
patients and practices that were more 
directly affected. Two GPs, located two 
hours and half an hour from the incident, 
respectively, illustrated the impact:

There was a really big immediate impact. 
Something like 2000 people came through 
here. It put a lot of pressure on us, and 
a couple of our GPs did head up to [the 
disaster site] to assist. Then of course that 
meant there was nobody here. (GP05)

The first day was shocking. It was pretty 
horrendous, especially for those who’d 
actually lost their family member, or 
members. It was horrific. All the seats were 
filled. It was hard for us all because we 
knew these patients too, and who had just 
died and … We were all upset. Everyone 
was on alert. (GP06)

A few participants experienced incidents 
where airborne environmental hazards 
such as smoke or pollen created a widely 
dispersed effect on an urban population.

We knew there was a storm, so although 
given no information on what was 
happening out in Melbourne, we guessed it 
was allergies due to the storm. Just before 
9 .00 pm there was an increasing stream of 
patients presenting with acute respiratory 
distress. We did what we normally do. Just 
managed the surge then back to normal. 
(GP07)

Another disaster experienced by an 
outer-Sydney GP as having far-reaching 
ripple effects involved fear.

The siege wasn’t just in Martin Place, the 
siege was actually all over the city. (GP08)

Offsite healthcare: General practice 
healthcare provision in an alternative 
environment
Much less frequently, GPs were involved in 
healthcare provision outside the customary 
medical practice environment. This 
included working in an evacuation centre, 
consulting in a tent, setting up a clinic in a 
church or attending at the incident site solo 
or as part of a response team.

In a church: 

Three days later we were still isolated. I 
just had my doctor’s bag. It was at that 
stage I’m sitting there thinking, this is 
getting a bit serious now. Between the three 
of us, we started to organise a little mini 
hospital. (GP09)

Most offsite roles were immediate and 
lasted hours to several days. Following a 
catastrophic bushfire, one semi-permanent 
medical clinic staffed with offsite GPs 
continued for several years and evolved 
into the local general practice.

Adapting existing GP expertise to 
disaster healthcare
The unique characteristics of general 
practice healthcare emerged clearly 
from the data driving the healthcare 
provided by GPs during these disasters. 
The data showed GPs intuitively applied 
their usual person-centred, accessible, 
first-contact, continuous, comprehensive, 
coordinated healthcare to individuals 
within a family- and community-focused 
environment16–22 in the disaster roles 
they assumed.

This approach, as shown in Figure 1, 
was maintained but adapted during 
the disaster to sustain local primary 
healthcare as practicable.

Continuity
Continuity emerged as the strongest 
characteristic of healthcare, provided by 
the majority of participants: the benefits 
of information continuity for management 
of chronic conditions, and relational 
continuity for providing a trusted familiar 
healthcare source.
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And even as a GP, you think, ‘Oh, come 
on, it’s just a script’, and it’s hard to see the 
importance of doing that as opposed to 
being out there pulling people out of broken 
buildings. But everybody has got their part to 
play in keeping the normal health functions 
going. Keeping people’s [chronic obstructive 
pulmonary disease], heart failure, asthma 
and diabetes under control so that they can 
be healthy enough to cope with their own lives 
is actually really important. And then there’s 
the mental health thing. That’s just vast. And 
it started immediately. It really did. (GP10)

Long-term continuity of care
Long-term continuity of care provided an 
enhanced understanding of the disaster’s 
impact for proactive surveillance and 
management:

We are still getting [regular patients] 
coming in for the first time now, seven 
years later, for [effects from the disaster] 
to be addressed. (GP11)

I have noticed that for people who have 
had trauma early on as children perhaps, 
a disaster like this retriggers that trauma. 
(GP01)

The shared experience: In a 
community context
For the majority of GPs, the disaster 
was a shared experience with the local 
community. This afforded a deeper 
understanding of the healthcare needs 
and a real-time understanding of the 
evolving effects on the community.

Many felt the community turned 
to them as trusted local health 
professionals.

That was the big thing after the 
earthquake, is that it didn’t matter where 
the GP was, [patients] found them … 
patients would have walked … across the 
city to get to their own GP.  (GP19)

We were here about 7 .30 am in the 
morning and we had patients at the front 
door. We had two families at the door 
covered with ash ... they were here for ages 
‘cause they were upset. (GP20)

A perceived lack of understanding of 
local context among other responders 
was the most frequently mentioned 
source of frustration. 

There was a misreading of what people 
actually needed and what the people were 
all like there, and local GPs kept telling 
anybody who would listen. (GP12)

Personal and professional challenges
Challenges experienced by Australian 
and NZ GPs showed consistency across 
different types of disasters. Key emerging 
issues included:

• being personally affected as a member 
of the affected community

• the dichotomy between looking after 
patients while making sure their own 
family was safe

• the enduring nature of effects from the 
disaster 

• profound fatigue compounded by long, 
sustained working hours.

The degree of impact on GPs and their 
practices varied from minimal to profound. 
Those more affected experienced loss of 
practice and staff homes; loss of lives of 
friends, colleagues and patients; loss of 
community; a damaged local environment 
and a changed reality.

The majority of GPs articulated a sense 
of immersion in sharing the adversity with 
their communities, living closely with 
family and friends as community members 
in the changed environment. 

What happens to our community affects 
us personally as well as professionally. One 
staff member had to suddenly run out 
when her house started burning. (GP1)

On the day that all those houses burnt 
down, I remember coming into work. There 
was this sort of palpable anxiety – patients, 
staff, everybody was very anxious. My 
house is only two kilometres from the 200 
houses that burnt down. There was a real 
mix of work responsibility but also being 
quite frightened for your own family and 
kids. (GP13)

The whole community wanted to talk 
about it. I think I became fatigued talking 
about it. (GP11)

It was traumatic listening to all those 
stories from patients. In those first few 
weeks when there was no information, we 
would see a patient and say oh, and do 
you know what’s happened to the whatever 
family? And wait to be told they’re fine, 
lost their house, or, this person has died, 
or I haven’t seen them, or I don’t know. 
(GP11)

Variation in GP integration
NZ GPs felt better integrated and valued 
within the broader disaster-response 
system when compared with the 

Box 1. Range of roles general 
practitioners undertook in providing 
disaster healthcare

Keeping the general practice doors open: 
Business and healthcare continuity 
• Business and healthcare continuity 

despite degrees of adversity 
 – Infrastructure or supply issues – 

damage/relocation
 – Accommodating other disrupted 

practices and patient populations

• Addressing modified patient 
presentations and populations

 – Responding to changed patient needs
 – Adjusting to change in types of 

presentation, patient numbers, 
consultation lengths and patient 
population

 – Prioritising immediate healthcare 
requirements and targeted preventive 
activities during high-demand periods 

 – Changing practice processes and 
systems temporarily 

 – Increasing and extending medical 
outreach, telephone calls and home visits

• Practices ‘on the edge’
 – Located outside the disaster ‘zone’ yet 

experiencing the above effects

Offsite healthcare: General practitioner 
healthcare provision in an alternative 
environment
• Within the disaster healthcare response 

system
 – Evacuation centres
 – Residential care facilities
 – Temporary medical clinics on site
 – Member of a local response group

• Outside the disaster healthcare 
response system 

 – Spontaneously on site at the incident
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Australian GP cohort. NZ participants felt 
better prepared for the disaster and more 
integrated into the broader response.

Preparedness for the emergency
None of the Australian GPs felt prepared 
for the event they experienced. However, 
most NZ GPs reported a level of general 
disaster preparedness, despite those from 
Christchurch clearly articulating they 
never expected they would experience a 
major earthquake.

Australian GPs felt other responders’ 
misconceptions of their capabilities 
contributed to limited a priori 
involvement.

People don’t know what we do. They think 
all we do is write scripts and refer people. 
(GP14)

Integration into the response
In contrast to the NZ cohort, the majority 
of Australian GPs were unclear of their role 
or the broader disaster-response system, 
and how they might best contribute.

There’s not a sense of an overall plan for a 
medical response within the community, 
amongst the GPs, that I have any knowledge 
of – or how I can contribute. (GP15)

But no one was sitting in the control centre 
saying, ‘What are we going to do about 
medical emergencies? Like, are there 
doctors up there? Are there doctors who are 
staying up there?’ (GP16)

There were a lot of services available, and 
it was really hard to know what was going 
on and who was responsible. (GP14)

Sense of value of their contribution
All NZ participants agreed that GPs added 
significant value to disaster response 
and recovery, a period when their local 
communities’ health was at risk. The 
majority of NZ GPs felt included in 
systems of response and valued by other 
disaster responders.

It’s wonderful to think in terms of bringing 
in help, but the help is not as good as the 

folk [GPs] that are actually already on the 
ground. (GP17)

After the first 12 , 18  hours, there was 
very little hospital work that was needed. 
They’d done all the acute trauma. There 
was nothing else coming out. But it was 
trying to ensure that healthcare remained 
viable out in the community, which was the 
big problem. (GP18)

However, there was a general sense 
among Australian GP interviewees that 
their contribution was poorly valued 
and understood by other disaster health 
professionals.

It’s like we were sort of completely out of 
[the disaster]. We’re not important, the 
hospital was important but GPs just didn’t 
really matter. (GP01)

Whether included in systems of care 
or not, Australian and NZ participants 
described a strong sense of professional 
responsibility and desire to contribute 

Disaster-related 
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Figure 1. Characteristics of care driving the general practitioner response during disasters, compared with non-disaster times
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to their patients’ care at this time. For 
some Australian GPs, this translated into 
a sense of helplessness in the face of the 
catastrophe and frustration at not being 
included in formal responses to help their 
patients and communities.

Discussion
The novel contribution of this research 
is to show that GPs in this study – as 
local, embedded medical professionals 
– were actively involved in disaster 
healthcare, both acutely and longer term. 
On site when disasters occurred, study 
participants responded with a powerful 
sense of responsibility for their patients 
and communities, taking on a rich 
variety of roles to contribute to disaster 
healthcare relevant to general practice.1–5 
Roles adopted by GPs were strongly 
driven by the characteristics of routine 
general practice healthcare adapted to 
accommodate the adverse situation. GPs 
defined their own roles as they enacted 
them. These were focused on patients’ 
primary healthcare needs, contingent on 
the limitations of the new situation and 
on the community context. The results 
of this study add to the limited research 
related to GP involvement in disasters 
and respond to the request for research 
documenting primary healthcare 
activities in this field.7

Despite abundant scientific evidence 
for the crucial need for strong primary 
healthcare to support a strong healthcare 
system,1–5,17,19–23 and the documented 
high burden of primary healthcare needs 
in disasters,1–5 most of the effort and 
resources in disaster healthcare still focus 
on acute secondary and tertiary services.23

If you don’t involve primary health 
care more broadly and general practice 
specifically, you’re missing most of the 
health system. (GP19)

While professional roles were 
unhesitatingly assumed during these 
traumatic adversities, effects on personal 
and professional wellbeing were 
apparent among the participants. This is 
consistent with the expansive literature 
on the impact of disasters on individual 

and responder wellbeing in general6 
and the limited literature on the impact 
specifically on GPs.11

This study supports the need to clearly 
outline the capabilities GPs can contribute 
to disaster healthcare and the need to 
integrate these contributions with other 
levels of healthcare to promote a ‘whole 
of health system’ response situated in 
the unique context of each affected 
community.9,24 This is important from the 
perspective of supporting the healthcare of 
the community in a disaster but also from 
the perspective of supporting the health 
and wellbeing of the GPs themselves.11

In Australia, since the first disaster 
(2009) in our sample, there has been more 
national and state attention given to GP 
disaster responsiveness, although explicit 
GP involvement in disaster policy remains 
minimal. Persistent underutilisation of GP 
contributions risks further compromise to 
the health of those affected by disaster.3

NZ’s system is shifting the paradigm. 
Greater certainty of roles, responsibilities 
and value exists among NZ GPs, as NZ 
has a greater degree of GP integration 
into disaster healthcare preparedness 
and response systems, developed over 
years of collaboration and involvement 
in planning.25 Internationally, however, 
the vast majority of disaster healthcare 
systems have yet to embrace this shift.

Strengths and limitations
Study strengths include the depth and 
diversity of experience among the 38 GP 
participants. The in-depth expertise of 
the lead researcher (PB) in the primary 
healthcare disaster medicine field 
influenced recruitment positively, but 
it may also have skewed recruitment 
to known professional networks and 
data interpretations. However, diverse 
perspectives within the research team 
during data analysis allowed researcher 
triangulation that assisted with 
trustworthiness of interpretations.

Although a wide sample of locations 
and disasters over a seven-year period 
were included, most were within the 
eastern seaboard of Australia and the NZ 
earthquakes; transferability to disasters 
in different contexts may therefore 
be limited, as it was not a nationally 

representative sample. Conducting 
disaster research, including recruitment 
of participants, has particular challenges, 
such as the unpredictability of the timing 
and location of disasters. This makes 
random representative sampling more 
challenging.26 Most participants were 
from Australia; differences found with NZ 
GP participants may not be evident with 
a larger NZ sample. Through purposive 
sampling, this study nevertheless offers 
an in-depth exploration of a wide range of 
experiences within the disasters sampled.

Implications for Australian 
general practice
To optimise healthcare outcomes for 
communities and patients, and protect 
the wellbeing of local GPs, the authors 
suggest that GPs and GP organisations 
need to consider their roles in disaster 
response, beginning with pre-disaster 
planning and linkage.

[I]t’s disrespectful but it’s also just not 
very good for our community if GPs aren’t 
involved in the disaster management plan 
because disasters take, this is going to take, 
quite a few years to recover. (GP01)

GP integration into the wider response is 
slowly beginning. Guidelines are being 
developed. The recently developed 
HealthPathways disaster resource27 is 
one example of this. GP organisations are 
now providing resources to support basic 
planning and response.25,28–32 However, 
GPs currently need to initiate their own 
planning. Each practice needs to develop 
their own contextualised business 
continuity disaster plan for unpredicted 
local events. Linking to other local health 
providers and services – particularly 
pharmacies, emergency departments and 
other general practices – provides back-up 
support.

GPs can also play an important part 
in disaster healthcare preparedness for 
their patient population specific to their 
local context and health needs, including 
ensuring an up-to-date My Health Record. 
GPs can contribute to recovery with early 
identification and management of disaster 
health effects and ongoing surveillance for 
deterioration of chronic disease.
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Disasters will always challenge 
comprehensive healthcare provision 
in the community, but integration of a 
well-prepared primary care response could 
be expected to improve patient healthcare, 
as well as the experience and safety of 
responding GPs during such difficult times.

By the time disaster strikes, it is too late 
to start planning.
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Appendix A: Semi-structured interview – questions

Prior training in disaster or trauma healthcare
1. Since graduation have you undertaken any training in the area of disaster or emergency 
medicine? 

Experience of disasters

Response
2. Can you describe your experience of the disaster and the role you played? 

Preparedness
3. Did you feel prepared for the disaster? 

Response
4. Were there any barriers to undertaking the role you did?

Recovery
5. What was your experience of the aftermath? 

Reflection
6A. What do you feel now are the optimum roles for general practitioners (GPs) in disasters? 
6B. Do you feel there are opportunities to undertake these roles?
7. What do you think you would find most helpful if involved in another disaster?
8.  What education, skills, resources and/or support would have been useful during the 

response and aftermath? 
9. What do you feel are the benefits of having GPs involved in disasters?
10. What advice would you give about self-care in these situations? 
11. Did you feel there were any barriers to community recovery?

Current preparedness
12.  Do you feel your practice staff would work together well in the event of an overwhelming 

disaster? How?

General comment
13. Are there any other insights, thoughts or comments that you would like to make?

Demographics 
Year of birth
Country of birth
Family status: marital status 
Postcode of home

Work (your practice)
Are you a partner in this practice? 
How many full-time equivalent GPs work in your practice?
How many hours per week do you work in this GP?
How many years have you worked at this practice?
Do you work elsewhere?
Where did you get your primary medical qualification? 
In what year did you graduate?
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APPENDIX 5.2: INTERVIEW PROFORMA FOR GENERAL PRACTITIONERS 

PRIOR TRAINING IN DISASTER OR TRAUMA HEALTHCARE 
Q1. Since graduation have you undertaken any training in the area of disaster or emergency 
medicine?  
EXPERIENCE OF DISASTERS 
Response 
Q2. Can you describe your experience of the disaster and the role you played?  
Preparedness 
Q3. Did you feel prepared for the disaster?   
Response 
Q4. Were there any barriers to undertaking the role you did? 
Recovery 
Q5. What was your experience of the aftermath?  
Reflection 
Q6a. What do you feel now are the optimum roles for GPs in disasters?  
Q6b. Do you feel there are opportunities to undertake these roles? 
Q7. What do you think you would find most helpful if involved in another disaster? 
Q8. What education, skills, resources and/or support would have been useful during the 
response and aftermath?  
Q9. What do feel are the benefits of having GPs involved in disasters? 
Q10. What advice would you give about self-care in these situations?  
Q11. Did you feel there were any barriers to community recovery? 
CURRENT PREPAREDNESS 
Q12. Do you feel your practice staff would work together well in the event of an over-
whelming disaster? How? 
GENERAL COMMENT 
Q13. Are there any other insights, thoughts or comments that you would like to make? 
DEMOGRAPHICS  
Year of birth 
Country of birth 
Family status: marital status  
Post code of home 
Work (your practice) 

• Are you a partner in this practice?  

• How many hours per week do you work in this GP? 

• How many years have you worked at this practice? 

• Do you work elsewhere? 

• Where?  

• Year of graduation? 
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Perspectives

356 MJA 202 (7)  ·  20 April 2015

Where are general practitioners when 
disaster strikes?
GPs, inevitably involved in disasters, 
should be appropriately engaged 
in preparedness, response and 
recovery systems

In the past two decades it is estimated that 
Australians have experienced 1.5 million disaster 
exposures to natural disasters alone.1 General 

practitioners are a widely dispersed, inevitably 
involved medical resource who have the capacity 
to deal with both emergency need and long-term 
disaster-related health concerns. Despite the high 
likelihood of spontaneous involvement, formal 
systems of disaster response do not systematically 
include GPs.

An Australian Government review of the national 
health sector response to pandemic (H1N1) 2009 
influenza suggested: “General practice had a larger 
role than had been considered in planning”.2 It 
commented that “structures . . . in place to liaise 
with, support and provide information to GPs were 
not well developed”; personal protective equipment 
provision to GPs was “a significant issue”; and 
planned administration of vaccinations through mass 
vaccination clinics was instead administered through 
GP surgeries.2

GPs are well positioned to help

As of the financial year 2013–14, Australia had 
32 401 GPs,3 distributed through rural and urban 
communities. GPs are onsite with local knowledge 
when disaster affects their communities. External 
assistance may be delayed, and the local doctor may 
be integral in initial community response and feel 
compelled to act, yet have a poorly defined role.

GPs can identify vulnerable community members, 
and are situated in local medical infrastructure with 
medical resources. When other agencies withdraw 
in the months after disaster, GPs remain, providing 
continuity of care, which is likely to be important 
at this time of high distress and medical need 
(Box 1). Primary health care during extreme events 
can support preparedness, response and recovery, 
with the potential to improve health outcomes.4 
The challenge lies in linking GPs with the existing 
medical assistance response.

Australian GPs’ experience of responding 
to disasters

Australian GPs have a strong sense of responsibility 
and moral obligation to their patients. They have 
spontaneously demonstrated willingness and 
capacity to respond in recent disasters, including 
the 2011 Australian floods, the 2009 pandemic 
influenza, and recent bushfires. In interviews with 
60 Tasmanian GPs, 100% of GPs surveyed intended to 
contribute to patient care in the event of a pandemic, 
with expression of a strong sense that to do otherwise 
was unethical, although this was dependent on 
provision of appropriate personal protective 
equipment.5

What is lacking is consistent support for GPs, their 
families and their practices. Local GPs may be 
personally affected and immersed in the disaster, 
or experience repetitive exposure to their patients’ 
trauma. Changes in patient presentations, workload, 
income and working conditions create additional 
stress, particularly if compounded by personal 
loss or injury.6 GPs involved in ad hoc spontaneous 
response may experience uncertainty of their 
role or efficacy, reluctance to stand down, or may 
prefer no involvement. GPs interviewed after the 
2011 Christchurch earthquake noted experiencing 
“emotional exhaustion” and physical fatigue; some 
were aware of the need for personal care at the time, 
and others only in retrospect.6

Principles of disaster management

The principles of disaster management follow the 
internationally accepted all-hazards, all-agencies 
approach through the phases of prevention, 
preparedness, response and recovery (PPRR).7 Despite 
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the variation in GP roles due to practice locations and 
context, the GP role in disaster management is most 
evident across the time frames of PPRR. As shown 
in Box 1, GPs provide continuity of care across these 
periods, but with the least consistency in the response 
phase.

Preparedness
Our discussions with key GP groups and leaders in 
the field suggest that despite a rapid increase in the 
number of practices engaging in disaster planning over 
the past year, most GPs are currently underprepared 
for disasters (Box 2). Lack of preparedness increases 
vulnerability. To redress this global problem, the World 
Medical Association recommends disaster medicine 
training for medical students and postgraduates. This 
could include education on existing disaster response 
systems, mass casualty triage skills, psychological first 
aid and the epidemiology of disaster morbidity in the 
first instance.

Response
In the response phase, it is important that GPs are 
aware of the overarching plan following the incident 
management system that coordinates multiple 
disciplines (including fire, police, ambulance and 
health) to respond to all types of emergencies, from 
natural disasters to terrorism. With this in mind, roles 
for GPs have previously included accepting patients 
from a neighbouring affected practice, assisting at 
other practices or with surges in hospital emergency 
department presentations and at GP after-hours 
services, or keeping patients out of hospitals through 
“hospital in the home” services. It may involve 
providing prescriptions and medical treatment in an 
evacuation centre, being included in medical teams 
such as St John Ambulance or identifying more 
vulnerable patients for evacuation assistance. Most 
importantly, GPs should maintain usual practice 
activities where possible. These response models are 
aligned with the range of GP skills and have clear 
operational requirements.

Recovery
GP involvement is imperative in the recovery phase, 
ensuring continuity of physical and psychosocial 
health care during the ensuing months to years. While 
most patients recover with minimal assistance, it is 
crucial that individuals in need of increased support 
are recognised, particularly those with pre-existing 
chronic disease. Some presentations may be related to 
particular hazards, eg, smoke inhalation after bushfire, 
but many others are risks regardless of the hazard. 
These include increased substance use, anxiety, 
depression, acute or post-traumatic stress disorder, 
chronic disease deterioration, and the emergence of 
new conditions, including hypertension, ischaemic 
heart disease and respiratory conditions.8 Children are 
particularly vulnerable, and changes in behaviour or 
school performance may indicate residual problems.

Support from general practice organisations 
(GPOs)
During the 2009 Victorian bushfires, Divisions of 
General Practice provided strong support to enable 
general practices affected by the fires to continue to 
offer health care, by providing human and material 
resources, skills training, advocacy and media liaison. 
During the 2013 New South Wales bushfires, there 
was strong GP linkage by the Nepean-Blue Mountains 
Medicare Local to existing systems through the 
Nepean Blue Mountains Local Health District and 
the state health emergency operations centre, as well 
as to GPOs at a state level. Lessons learnt need to be 
incorporated into systems planning.

The need for unified disaster planning is increasingly 
recognised at both individual GP and GPO levels. 
The General Practice Roundtable, with input from 
all the major GPOs, has diverse GP representation, 
providing an opportunity for broad input into disaster 
planning across PPRR. Important recent initiatives 
by GPOs include position statements for GPs,9 and 
ongoing development of disaster resources, promotion 
of general practice disaster planning, and the recent 
formation of a national Disaster Management Special 

1 Current defi ned roles for general practitioners in disasters

Years

Prevention Preparedness

Months Weeks Days Weeks Months Years

Management of patient 
mental and physical health 

Surveillance and management of patient
mental and physical health

Pre-existing physical and mental
health conditions 

Emergence of new
health impairments

Ongoing health 
damage  

Response Recovery

Enhanced

Previous

Reduced

Hazard impactExisting

Time frame

Level of 
community
adaptation

Community reaction
         and cohesion

Disillusionment

Acute hazard-
related impacts

Acute health
damage and

vulnerabilities

GP roles

Health
conditions 

Phases

Positive health and wellbeing Health recoveryExisting health

Emergency role
poorly defined
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Interest Group within the Royal Australian College of 
General Practitioners.

Where to from here?

Disasters are devastating events and by nature are 
unpredictable. While recognising and acknowledging 
the critical role of the formal emergency response 
agencies in the existing system of specialised health 
response and management, the strength of general 
practice lies in the provision of comprehensive 
continuity of care, and this lends itself to greatest 
involvement in the preparedness and recovery 
phases. There is a need for a clear definition of 
roles in the response stage. GPs as local medical 
providers in disaster-affected communities need 
to be systematically integrated into the existing 
stages of PPRR with clear responsibilities, lines of 
communication, and support from GPOs, avoiding 
duplication of other responders’ tasks. Valuing and 
using the expertise and resources that GPs can bring 
to disasters may improve long-term patient and 
community health outcomes.  

Competing interests: No relevant disclosures.
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References are available online at www.mja.com.au. 

2  Potential roles for general practitioners and GP-related 
groups in disasters

 Prevention and preparedness — before the disaster
 ● national position on the role of GPs in disasters across PPRR;

 ● clearly defined roles that integrate with other responding agencies;

 ● GPO representation on national, state and local disaster management 
committees;

 ● unified disaster planning across GPOs through the GPRT;

 ● information for other agencies on GPs’ skills and roles through the GPRT 
and GPOs;

 ● education and training in core aspects of disaster medicine for GPs and 
medical students;

 ● involvement of local GPs in local disaster planning and exercises through 
ML or PHN;

 ● general practice business continuity and disaster response practice 
planning;

 ● assisting patient preparedness to reduce vulnerability;

 ● GP personal and family preparedness; and

 ● vaccination, infection control measures and surveillance in infectious 
events.

Response — during the disaster
 ● representation in EOCs for communication and coordination with other 

responders (including ambulance, mental health, public health, etc);

 ● unified disaster response from GPOs, including information, resources 
and phone support;

 ● coordination through GP networks for workforce support for affected 
practices;

 ● clearly defined integrated roles in existing systems for GPs involved in 
response, such as:

 ` maintaining usual practice activities where possible to help surge 
capacity

 ` expanding practice capacity to treat extra patients if needed

 ` expanded use of practice infrastructure, medical resources and 
trained staff as appropriate

 ` supporting existing medical teams such as St John Ambulance

 ` assisting at the scene, evacuation centre or local clinic as appropriate;

 ● assistance in identification of potentially vulnerable and at-risk 
individuals and families;

 ● ongoing communication with and referral between other local primary 
care health providers;

 ● patient education on hazard-related health matters, eg, asbestos, 
infectious outbreaks, etc;

 ● preventive vaccination — tetanus (clean-up injuries); and

 ● surveillance for future outbreaks and emerging community disease 
threats.

Recovery — after the disaster
 ● inclusion in the review process to improve future PPRR through the 

GPRT, GPOs, and ML or PHN;

 ● representation on recovery committees to improve interagency referral 
and communication;

 ● ongoing support from GPOs for affected GPs and staff through regular 
contact and resources;

 ● GPOs and ML or PHN support for those practices that are more affected;

 ● management of deterioration of pre-existing physical and mental health 
conditions;

 ● surveillance for new physical and psychological conditions to improve 
patient outcomes;

 ● surveillance for emerging community disease threats; and

 ● linkage and communication with community groups and allied health on 
recovery activities.

EOC = emergency operations centre. GPO = general practice organisations. 
GPRT = General Practice Roundtable. ML = Medicare Locals. PHN = Primary Health 
Networks. PPRR = prevention, preparedness, response and recovery.�� Bushfires in the Sydney area, New South Wales.
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(n = 108, 76.1%) had goals that related to career advancement.
Thirty-one (21.8%) respondents did not have such goals to
improve themselves as health professionals, 86.6% (n = 123)
respondents felt it was important to develop one’s professional
health career, 77.5% (n = 129) respondents had taken steps to
develop their career to a certain level, and 76.1% (n = 108) out
of 142 respondents agreed that KATH had supported them in
their career development.
Conclusion: Developing one’s health career is a way to
improve and increase on previous knowledge gained through
practice or formal education. A well-structured career pathway
will help health workers to be more receptive to new and
improved ways of patient care and management.
Prehosp Disaster Med 2017;32(Suppl. 1):s69–s70

doi:10.1017/S1049023X17001868

Health Sector Preparedness for Disaster in a Small Island:
A Case Study in West Seram District, Maluku Province
Bella Donna1, Oktomi Wijaya1, Madelina Ariani1,
Adam P. Rahardjo2

1. Health Policy And Management, Center for Health Policy and
Management, Faculty of Medicine, Universitas Gadjah Mada,
Sleman, Yogyakarta/Indonesia

2. Faculty Of Engineering, Universitas Gadjah Mada, Yogyakarta/
Indonesia

Study/Objective: The objective of this research was to measure
the health sector capacity to face disaster in the West Seram
District.
Background: The West Seram District is one of the Districts
in Maluku Province that has high vulnerability to disasters. It is
vulnerable to earthquakes, tsunamis, floods, landslides and sea
transport accidents. In emergency situations, the Health Sector
plays an important role in saving human lives. The ability of the
health sector is to keep functioning without interruption, it’s
about life and death.
Methods: Health Sector Preparedness by Center for Health
Policy and Management, Faculty of Medicine, Universitas
Gadjah Mada (CHPM FoM UGM) were used to assess the
District Health Office, Hospital, and their Primary Health
Care disaster preparedness levels. The Center for Health Policy
and Management Faculty of Medicine UGM Health Sector
Preparedness measures four elements: disaster policy and
organization, procedures for disaster, facility and human
resources, and monitoring evaluation. The tools classify and
scale the scores of health sector preparedness into three cate-
gories: A = 0-0.35, low level; B = 0.36-0.65, medium level;
and C = 0.66-1.0, high level of preparedness.
Results: The overall CHPM FoM UGM health Sector
preparedness in West Seram District was on the low level of pre-
paredness. Health sector preparedness index of West Seram Dis-
trict Health office, Piru Hospital, and Luhu Primary Health Care
was 0.04, 0.13, and 0.00 respectively. The level of preparedness on
policy and organization, procedures, facility and human resources,
and monitoring evaluation were on the low level also.
Conclusion: The current level of health sector preparedness
status is low in all health sectors (district health office, hospital
and primary health care). Multiple elements of disaster

preparedness are also on the low level. Urgent interventions are
recommended to improve several elements of health sector pre-
paredness to protect a community during and after a disaster.
Prehosp Disaster Med 2017;32(Suppl. 1):s70

doi:10.1017/S1049023X1700187X

A Chain Approach to Risk Assessment for Regional
Continuity of Care in Emergency and Disaster Medicine
Johan S. De Cock1, Roel Geene2, Pieter Van Der Torn3,
Den Hartog2

1. Safe & Sound, Amsterdam/Netherlands
2. Staff Bureau Of Trauma Centre,, Erasmus University Medical

Center, Rotterdam/Netherlands
3. Itineris consultancy, Rotterdam/Netherlands

Study/Objective: A risk based approach to Emergency and
Disaster medicine in the South West region of the Netherlands
Background: Wildavsky argued that a mixed strategy of
anticipation and resilience is optimal for managing risk. In the
Netherlands, the most emphasis is on resilience. The General
Board of the Acute Care Region of South West Netherlands
aims at better informed decisions for disaster medicine, and
decided to develop a risk based approach instead. From a regional
perspective the focus is on collective care (interdependencies in
the medical chain) and the opportunities for cooperation. A
multi-annual project was started to determine the priorities for
the near future, and to decide on risk acceptance and insurance,
prevention and mitigation. The first step of risk assessment and
priority setting has been finalized and will be presented.
Methods: A long list of risks was derived from literature, and
was transformed into a short list of relevant groups of risks, for
the acute care and the public health care. Risks were grouped by
stakeholder, and specified by the dynamics and knowledge of
the incident, and the direct response and aftercare. The hospi-
tals, ambulance services, dispatch centers, general practice
centers and acute mental care institutions were requested to
assess the business impacts. The public health services and the
authorities assessed the societal impacts. Together, they deter-
mine the priorities. Several workshops were held, and a help
desk was installed to facilitate the assessment process.
Results: A project team including all participating parties will
propose priorities. The General Board decides on the priorities
for the first year(s). Priorities are expected to be the highest risks
and/or the best opportunities.
Conclusion: A risk based approach is the logical next step for
disaster medicine. Risk management enables better informed
decision making on disaster medicine, and provides an oppor-
tunity to reinforce the mutual cooperation between all partners
in disaster medicine.
Prehosp Disaster Med 2017;32(Suppl. 1):s70

doi:10.1017/S1049023X17001881

When Disaster Strikes what is the Role of the Local
Primary Healthcare Doctor?
Penelope Burns1, Kirsty Douglas1, Wendy Hu2, Peter Aitken3,
Beverley Raphael1

1. School Of Medicine, Australian National University, Garran/
ACT/Australia

Prehospital and Disaster Medicine Vol. 32, Supplement 1
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2. School Of Medicine, Western Sydney University, Penrith/ACT/
Australia

3. Public Health, Medical And Vet Sciences, James Cook University,
Townsville/ACT/Australia

Study/Objective: To examine the role of Primary Health Care
(PHC) doctors in disasters.
Background: Research shows that primary health care
strengthens population health outcomes across developing/
developed nations and disparate health groups. Life expectancy
is increased, infant mortality decreased, and access to health
care more equitable; a strong element of this is continuity-of-
care. However, in disasters, this care can be disrupted as PHC
doctors are not linked into disaster response, with potential
adverse effects on population and individual health in the
months to years following the aftermath. Existing disaster
management systems currently focus on local capabilities. PHC
doctors are locals; part of the local community and health care
with a unique contribution to offer to patient care during any
adversity.
Methods: The epidemiology of health consequences of dis-
asters was reviewed. A temporal pattern of the prevalence and
incidence of health effects and health deterioration over time
emerges. Interviews were conducted with PHC doctors and
disaster management experts involved in the November 2010
E.Australian floods, the 2010-2011 Christchurch earthquakes,
2013 NSW bushfires, and the 2014 Sydney Siege, exploring the
diversity of roles played by PHC doctors across the PPRR of
disasters.
Results: Roles that the PHC doctors undertake in disasters
varies considerably. Many are spontaneous and unsupported,
with few involving planning or preparedness. Key messages
from the PHC doctors involved in disasters are consistent
across the different disasters.
Conclusion: In order to improve the health of people affected
by disaster, there is an urgent need to define the role of primary
care in existing disaster management systems, using evidence
from the literature and experience from the field. Pre-disaster
involvement on local disaster planning committees, as well as
patient and practice preparedness; during-disaster continuity-
of-care for the local population; and post-disaster involvement
in health surveillance for emerging disease and deterioration of
existing health conditions are crucial to strengthen and opti-
mize community health outcomes following disasters.
Prehosp Disaster Med 2017;32(Suppl. 1):s70–s71

doi:10.1017/S1049023X17001893

Analysis of Disaster Related International Frameworks
2015-2016: Implications for WADEM
Frank Archer, Caroline Spencer, Dudley Mcardle
Monash University, Clayton/VIC/Australia

Study/Objective: To analyze disaster related International
Frameworks 2015 - 2016, and identify implications for
WADEM
Background: In the period 2015 - 2016, a number of influ-
ential international disaster-related Frameworks evolved,
including the: Sendai Framework for Disaster Risk Reduction

2015 - 2030; Sustainable Development Goals-2030 Agenda;
Paris Climate Change Conference; World Humanitarian
Summit; Rockefeller Foundation’s 100 Resilient Cities Project;
WADEM’s Disaster Research and Evaluation Frameworks;
and, ALNAP’s Evaluation of Humanitarian Action Guide.
Our research question asked if there were commonalities and
potential interactions between these Frameworks and if there
were possible implications for WADEM?
Methods: A desktop review and thematic analysis of the defi-
nitive documents from these Frameworks was undertaken.
Results: These international Frameworks all had substantial
theoretical and / or evidence based underpinnings, and evolved
from structured processes over a period of time. The Sendai
Framework, Sustainable Development Goals (SDG), Paris
Climate Change Conference and World Humanitarian Sum-
mit all had major political and government influences, while the
Rockefeller, WADEM and ALNAP Frameworks were led by
applied, professional influences. A number of the SDGs include
targets specifically related to natural disasters. Common themes
included: the desire to improve the quantum and quality of the
science, evidence-base and accountability in this domain; the
use of ‘Resilience’ as a concept and as a framework to consider
interventions; commonalities and interactions between the new
generation ‘humanitarian and development’ concepts and tra-
ditional ‘disaster’ concepts, particularly in the global trend
towards greater urbanization; and, new paradigms, eg the
international influence of Rockefeller’s ‘Acute Shocks’; and
‘Chronic Stressors’ concept, which shares commonalities with
the SDG’s.
Conclusion: The Rockefeller, WADEM and ALNAP Fra-
meworks provide useful guidelines on how the objectives of
Sendai Framework, Sustainable Development Goals, Paris
Climate Change Conference and World Humanitarian Sum-
mit may be achieved and measured. All Frameworks have
implications for the direction of WADEM and for WADEM
to globally influence.
Prehosp Disaster Med 2017;32(Suppl. 1):s71

doi:10.1017/S1049023X1700190X

Facilitating Decision-Making and Provision of Medical
Care during Disasters through Utilization of a
Comprehensive Computerized Information System
Adi L. Gilady1, Victor H. Bero2, Gal Horowitz3

1. meuhedet, Tel aviv/Israel
2. Emergency And Quality Assurance, MEUHEDET, tel aviv/Israel
3. Medical Quality Control, Emergency And Diaster Management,

kupat holim meuhedet, Tel- Aviv Yafo/Israel

Study/Objective: To present contributions of a comprehensive
computerized information system to decision-making and
provision of medical care during disasters.
Background: During disasters the healthcare systems are
required to ensure provision of medical services to vulnerable
populations. In order to monitor vulnerable patients and ensure
efficient management of resources, information systems are
needed.
Methods: “Meuhedet”, an HMO which insures 1,200,000
patients, developed a comprehensive information system which

April 2017 Prehospital and Disaster Medicine
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Abstracts of Oral Presentations-WADEM Congress on
Disaster and Emergency Medicine 2019

PRIMARY HEALTH CARE

The Future of Disaster Medicine is Based on Primary
Care Involvement
Dr. Penelope Burns1,2, Prof. Kirsty Douglas1, Prof. Wendy Hu2,
Associate Prof. Peter Aitken3
1. Australian National University, Canberra Hospital, Bldg 4,

Level 2, Garran, Australia
2. Western Sydney University, Penrith, Australia
3. Queensland University of Technology, Brisbane, Australia

Introduction:When disasters happen, people experience broad
environmental, physical, and psychosocial effects that can last
for years. Researchers continue to focus on the acute physical
injuries and aspects of patient care without considering the per-
son as a whole. People who experience disasters also experience
acute injury, exacerbations of chronic disease, mental and physi-
cal health effects, effects on social determinants of health, dis-
ruption to usual preventative care, and local community ripple
effects. Researchers tend to look at these aspects of care sepa-
rately, yet an individual can experience them all at once. The
focus needs to change to address all the healthcare needs of
an individual, rather than the likely needs of groups. Mental
and physical care should not be separated, nor the determinants
of health. The person, not the population, should be at the
center of care. Primary care, poorly integrated into disaster
management, can provide that focus with a "business as usual"
mindset. This requires comprehensive, holistic coordination
of care for people and families in the context of their local
community.
Aim: To examine how Family Doctors (FDs) actually contrib-
ute to disaster response.
Methods: Thirty-seven disaster-experienced FDs were inter-
viewed about how they contributed to response and recovery
when disasters struck their communities.
Results: FDs reported being guided by the usual evidence-
based care characteristics of primary practice. The majority
provided holistic comprehensive medical care and did not feel
they needed many extra clinical training or skills. However,
they did wish to understand the systems of disaster manage-
ment, where they fit in, and their link to the broader disaster
response.
Discussion: The contribution of FDs to healthcare systems
brings strengths of preventative care, early intervention, and
ongoing local surveillance by a central, coordinating, and
trusted health professional. There is no reason to not include
disaster management in primary care.
Prehosp. Disaster Med. 2019;34(Suppl. 1):s67

doi:10.1017/S1049023X1900147X

The Role of Primary Health Networks and General
Practitioners in Disasters: Nepean BlueMountains Primary
Health Network’s Preparedness Guide
Ms. Lizz Reay1, Dr. Penny Burns2
1. Wentworth Healthcare - NBMPHN, Penrith, Australia
2. ANU, Sydney, Australia

Introduction: Disasters are part of the Australian landscape.
Bushfires, floods, cyclones, and drought reoccurring consis-
tently across the continent. Primary Health Networks (PHNs)
and general practitioners (GPs) are scattered across Australia
and are inevitably involved when disasters strike their local com-
munities. Limited guidance exists to guide their systematic
involvement within the broader disaster response system. In
October 2013, large bushfires swept through the NSW Blue
Mountains. The response was unusual in its inclusion of NSW
general practice networks within the response system, most cru-
cially the local (now) Nepean Blue Mountains Primary Health
Network (NBMPHN).
Methods: The lessons learned by GPs and NBMPHN during
the fires highlighted the need for GP preparedness to improve
recovery outcomes. This led to the development of a living
discussion document “Emergency management: the role of
the GP,” created with input from the various GP groups. More
recently, a PHN emergency preparedness guide aimed at
strengthening communication and formalizing the role of the
PHNs and GPs before, during, and after a natural disaster.
Results: Clarity and implementation of a process for disaster
preparedness have enabled a more proactive and coordinated
approach to local emergency management with a distinct role
for both the PHN and local GPs when responding to a natural
disaster.
Discussion: This presentation discusses lessons learned and
the preparedness strategy now in place in the Nepean Blue
Mountains PHN region, and launches the emergency prepar-
edness guide that can be used and adapted by GPs and other
PHNs across Australia.
Prehosp. Disaster Med. 2019;34(Suppl. 1):s67

doi:10.1017/S1049023X19001481

Technology Development for Disaster Planning and
Response: The Development of an Interactive Website to
Communicate and Coordinate Primary Health Providers
for Planning and Response Purposes
Ms. Deborah Callahan1,2, Mr. Graeme McColl1,
Mrs. Kelly Robertson1

May 2019 Prehospital and Disaster Medicine
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Primary care in disasters: opportunity to 

address a hidden burden of health care

General practitioners provide a flexible response to the changed needs of the disaster-

affected population

In Australia, “a land … of droughts and flooding 
rains,”1 disasters affect our lives annually, the 
majority of which are weather- related.2 They are 

a part of the landscape, taking the form of cyclones, 
floods, bushfires, droughts and other phenomena. 
Cyclone Debbie, which hit northern Queensland 
in 2017, the Tathra bushfires, which affected the 
south coast of New South Wales in 2018, and the 
thunderstorm asthma event in Melbourne in 2016 are 
just a few recent examples. Such catastrophic events 
affect rural and urban communities and coastal 
and inland locations. No community in Australia is 
exempt, which is reflected in the recent shift in focus 
by national and international disaster management 
policy to prioritise improving local community 
capacity to respond and recover.3,4

For health care, this new focus is putting general 
practitioners in the spotlight. Central to the 
provision and coordination of patient health care 
at the community level, GPs provide an important 
contribution to local health care during disasters. 
However, evidence to support a clear understanding of 
that contribution has been lacking until recently.

Emerging evidence from academic literature and 
experience from the field show a consistent pattern of 
primary health care needs presenting in disasters.5–12 
This major burden of care is yet to be incorporated into 
disaster management systems. Strong messages from 
peak bodies, such as the World Health Organization 
and the World Organization of Family Doctors, 
advocate addressing this high burden of primary 
health care need.13

A 2018 MJA–Lancet report highlights the significant 
impact of climate change on the health of Australians 
and their existing vulnerability. The authors call for 
a “suite of health and wellbeing- related responses” 
to address a gap in health management.14  GPs have 
a strong contribution to make in delivering holistic 
strategies for good health and wellbeing.

There is an opportunity for Australia to accelerate and 
systematise the existing patchwork integration of GPs 
in disaster health care systems and policy. Current 
Australian and global policy on disaster management 
focuses on risk reduction at the community level, 
building resilience through improving local capacity 
to respond.3 GPs have important contributions to 
make within the current national and international 
frameworks of disaster management — all hazard; all 
agencies; comprehensive prevention, preparedness, 
response and recovery; and the prepared community 
— and should be included in disaster management 
across all these phases (Box).

Prevention and preparedness

In the prevention phase, a GP’s role is to optimise 
patient wellness. In the preparedness phase, the GPs’ 
understanding of the health characteristics of the 
local community supports very specific activities for 
patients relevant to their medical conditions within 
their local context. Each patient can be supported to 
maintain a medical history summary, either portable 
or via the new My Health Record, and advised of the 
need for ready- to- go packs with medications, medical 
equipment and medical contact numbers. Over the 
past decade, there has been some development of 
guidelines for roles and business continuity15–17 
focusing on the preparedness and early response 
phases.

Response and recovery

In recent years, informed by disaster- experienced GPs 
and research studies,5–12 we have developed a greater 
understanding of the key aspects of GPs’ role in the 
response and recovery phases. GPs are likely to be 
among the zero responders — those on the ground 
addressing problems when a catastrophe strikes.

We know people will seek help from local general 
practices, pharmacies and hospitals. Following 
bushfires in Australia, GPs have described patients 
waiting on their doorsteps for the medical practice to 
open the morning after a fire wanting medications 
and assistance. They have reported waiting rooms full 
of distressed community members, shocked by loss 
and abrupt change to their lives, seeking a safe place 
and connection with known and trusted health care 
professionals.

The majority of GPs contribute most effectively by 
opening their general practices and seeing people 
who present for assistance; they provide a flexible 
response to the changed needs of the disaster- affected 
population. This response includes modifying their 
practice operating hours, extending consultation 
lengths to accommodate widespread distress, 
postponing routine health care, and engaging in 
active outreach to high risk patients. Less frequently, 
it includes working outside the usual medical practice 
in evacuation centres or community buildings, in 
rural hospital emergency departments or in temporary 
clinics, or attending on- site at the incident.

GPs’ strongest contribution capacity, however, is in 
the recovery phase. A GP’s role in the recovery phase 
is to manage the physical, psychosocial and social 
determinants of health effects that will continue long 
after other responders have left. They have strong 

1 Australian National 

University, Canberra, 

ACT. 

2 Western Sydney 

University, Sydney, NSW. 

Penelope.Burns@
anu.edu.au

doi: 10.5694/mja2.50067

Interview with Penny 

Burns, page C1

Penelope L 
Burns1,2

Kirsty A Douglas1

Wendy Hu2



Appendix 5.6 

427 

 

298

Perspectives

M
JA

 2
10

 (7
) ႛ

 15
 A

pr
il 

20
19

298

public health roles in surveillance as the eyes and ears 
of the community.

There is now a growing body of epidemiological 
research on the health consequences of disasters 
relevant to primary health care which will be 
encountered in the response and recovery phases,5–12 
with management of chronic disease being the major 
burden.11 Many similar health effects are described, 
regardless of whether the hazard is flood, earthquake, 
storm or bushfire. Despite the evidence, guidelines 
for GPs over the response and recovery periods are 
very limited both in Australia and internationally. 
This evidence suggests increases in the prevalence 
and incidence of disease,6,7 the deterioration of pre- 
existing conditions,8,9  and new emergent diagnoses10 in 
association with disasters.

Alongside acute injury, early effects reported 
include respiratory effects from dust or smoke and 
dermatological effects from sunburn and animal 
or insect bites. Significant increases in acute 
exacerbations of chronic diseases can overwhelm 
medical facilities, as patients present with 
diabetes, hypertension, chronic bronchitis, mental 
health conditions, prescription refills, and drug 
dependence.7

In the weeks after disasters, increased incidence of 
high blood pressure and acute myocardial infarction6 
may be compounded by cerebrovascular accidents,12 
with carbon monoxide poisoning,5 falls and dermatitis 
also seen. Infective conditions may start to present, 
such as acute respiratory infections, sinusitis and 
pneumonia.

Months and years after disasters, deterioration in pre- 
existing conditions such as diabetes, hypertension and 
hyperlipidaemia as well as emerging mental health 
conditions, such as acute and post- traumatic stress 
symptoms or traumatic grief, become particularly 
relevant.8 This broad range of health problems 
affecting people after a disaster creates a critical role 
for GPs, who are already responsible for such activities 
and who remain in the area in the months and years 
after a disaster.

Next steps

About 36 000 GPs work in communities across Australia. 
They see 2–3 million presentations every week and 
manage the health of over 21.7 million Australians every 
year.18 They predominantly manage mental health and 
chronic conditions.19  When a disaster strikes, GPs are 
involved personally or professionally — or both. GPs’ 
contributions should be a continuation and enhancement 
of their existing roles and responsibilities in mental 
and physical health and chronic disease management, 
alongside preventive care and support of general 
wellbeing within the local community context and its 
unique characteristics.

The recovery period after disasters is an important 
time for GPs to connect with and assess their patients. 
Conducting a brief post- disaster health check 
provides an opportunity to assess the effect of the 
disaster and the level of distress created by the event. 
It offers an opportunity to personalise health and 
wellness recommendations as well as determine when 
additional medical support is required. Practitioners 

Roles of general practitioners across the prevention, preparedness, response and recovery phases of disaster 
management

Years Years

Prevention Preparedness

Months MonthsWeeks Days Weeks

Pre-existing physical and mental 
health conditions

Emergence of 
new health 

impairments  

Ongoing health 
damage  

Response Recovery

Time frame

Acute hazard-
related impacts  

Acute health 
damage and 

    vulnerabilities   

GP roles

Health 
conditions

Phases

Health recoveryExisting health

Level of
equilibrium Existing

Positive health and wellbeing

Enhanced

Previous

Reduced

Hazard impact

Community reaction
and cohesion

Disillusionment

Continuing care and coordination of 
patient mental and physical health 

within the practice or community or 
on-site, as practicable

Management of patient 
mental and physical health 

Surveillance and management of patient
mental and physical health

Adapted and updated from: Burns PL, Aitken PJ, Raphael B. Where are general practitioners when disaster strikes? 2015 Med J Aust 2015; 202: 356- 358. https://
www.mja.com.au/journal/2015/202/7/where-are-general-practitioners-when-disaster-strikes ᅁ
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can assess acute conditions and review chronic 
conditions (eg, a need for medication adjustment in 
evacuations in relation to altered physical activity or 
diet that may affect control of diabetes).

In accordance with the Sendai Framework for Disaster 
Risk Reduction,20 GPs have an opportunity to contribute 
their expertise from their ongoing health care activities 
to help reduce the health effects of catastrophes across 
all phases of prevention, preparedness, response and 
recovery of disaster management.

In order to support and inform GPs in this process, it is 
important to:

• develop clinical guidelines targeted at the epidemi-
ological pattern of health consequences from disas-
ter, with timelines for presentation and follow-up in 
the days, months and years after the event, and

• increase connectivity between GPs and other health 
professionals involved in the recovery space. At 
a minimum, this requires awareness and respect 
for the contribution of all health professionals, but 

ultimately, it should be standardised through for-
mal policies and integrated pathways.

Conclusion

The involvement of GPs will help unify disaster health 
management of people in the community context across 
all levels of health service provision and biopsychosocial 
domains. This involvement will help change the 
paradigm of disaster management so that it is centred on 
the experience of the people at the heart of communities 
during a disaster and in the years that follow.
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General Practitioners’ Roles in Disaster Health
Management: Perspectives of Disaster Managers

Penelope L. Burns, MPHTM;1,2 Gerard J. FitzGerald, MD;3 Wendy C. Hu, PhD;2 Peter Aitken,
PhD;4 Kirsty A. Douglas, PhD1

Abstract
Introduction: General Practitioners (GPs) are inevitably involved when disaster strikes
their communities. Evidence of health care needs in disasters increasingly suggests benefits
from greater involvement of GPs, and recent research has clarified key roles. Despite this,
GPs continue to be disconnected from disaster health management (DHM) in most
countries.
Study Objective: The aim of this study was to explore the perspectives of disaster manage-
ment professionals in two countries, across a range of all-hazard disasters, regarding the roles
and contributions of GPs to DHM, and to identify barriers to, and benefits of, more active
engagement of GPs in disaster health care systems.
Methods: A qualitative research methodology using semi-structured interviews was con-
ducted with a purposive sample of Disaster Managers (DMs) to explore their perspectives
arising from experiences and observations of GPs during disasters from 2009 through 2016
in Australia or New Zealand. These involved all-hazard disasters including natural, man-
made, and pandemic disasters. Responses were analyzed using thematic analysis.
Results: These findings document support from DM participants for greater integration of
GPs into DHM with New Zealand DMs reporting GPs as already a valuable integrated
contributor. In contrast, Australian DMs reported barriers to inclusion that needed to be
addressed before sustained integration could occur. The two most strongly expressed bar-
riers were universally expressed by Australian DMs: (1) limited understanding of the work
GPs undertake, restricting DMs’ ability to facilitate GP integration; and (2) DMs’ difficulty
engaging with GPs as a single group. Other considerations included GPs’ limited DHM
knowledge, limited preparedness, and their heightened vulnerability.

Strategies identified to facilitate greater integration ofGPs intoDHMwhere it is lacking,
such as Australia, included enhanced communication, awareness, and understanding
between GPs and DMs.
Conclusion:Experience fromNewZealand shows systematic, sustained integration of GPs
intoDHM systems is achievable and valuable. Findings suggest key factors are collaboration
between DMs and GPs at local, state, and national levels of DHM in planning and pre-
paredness for the next disaster. A resilient health care system that maximizes capacity of
all available local health resources in disasters and sustains them into the recovery should
include General Practice.

Burns PL, FitzGeraldGJ,HuWC,Aitken P,Douglas KA.General practitioners’ roles in
disaster health management: perspectives of disaster managers. Prehosp Disaster Med.
2022;37(1):124–131.

Introduction
Disasters create a discrepancy between the demand for health care and the capacity of health
services to meet that demand.1 The mismatch is aggravated by an adverse impact on health
care services2,3 and professionals. General Practitioners (GPs) have local health care contex-
tual knowledge, strong connections with community, and are usually onsite providing care
when disaster strikes.4,5 Integrating and optimizing GP contributions may help address the
health service demand in disasters, however this has not occurred systematically to date.6,7
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General Practitioners, also known as Family Physicians, are
generalist medical doctors. In Australia and New Zealand, they
undergo specialist training to qualify. They provide first contact,
non-referred health care in the community for patients presenting
with undifferentiated mental and physical health conditions. They
may work in large independent, multidisciplinary group practices,
or as solo practitioners. In urban areas, there is limited affiliation of
GPs with hospitals. In rural areas, this is more common. Generally,
GPs are present in most communities across the country. They
diagnose, treat, and manage the full range of acute and chronic
medical conditions, as well as providing preventative health care.
They function as gatekeepers, triaging and referring to other medi-
cal sub-specialists when appropriate, to maintain continuity of care.

In both Australia and New Zealand, GPs are linked through
regional primary health care networks. This is a key difference.
In Australia, these regional primary care groups have not been
included in disaster health management (DHM). This is slowly
beginning to change. In New Zealand, these groups have been
integrated, particularly in Christchurch during the H1N1 pan-
demic and the 2010/2011 earthquakes. Another key difference
relates to funding. The GPs operate on a fee-for-service model,
which is variously contributed to by the patient, the national gov-
ernment in Australia, and the local Primary Health Organization
through the District Health Board in New Zealand. In Australia,
GPs are not usually funded by the state or local jurisdictions who
are responsible for local and state disaster management. In New
Zealand, funding for local involvement in DHM has come from
regional health organizations responsible for DHM.

The disaster literature identifies that the majority of disaster
health care needs in the immediate, short term, and longer term
fall within the realm of General Practice.8–10 These health care
needs do not disappear during disasters, rather they intensify.8–16
However, in most countries including Australia, GPs are poorly
integrated into DHM and are poorly prepared for disasters.6

General Practice has defined roles and responsibilities during
inter-disaster periods with established lines of communication
and interaction with other components of the health care system,
but these become blurred and disconnected during disasters.
Disasters create dynamic, difficult, dangerous environments in
which people’s lives and well-being are at stake.3,17 Agencies work-
ing together under such conditions need a clear understanding of
each other’s roles in order to coordinate optimally.1 In the absence
of clear responsibilities or roles for GPs during disasters, Australian
GPs have been formulating their own roles5 and attempting to
build linkages to the broader DHM system.18,19

Disaster Managers (DMs) are the experts in disaster manage-
ment, providing coordination of, and support for, the multi-
disciplinary response seen in disasters through Prevention,
Preparedness, Response, and Recovery.

The aim of this study was to explore the role and contributions
of GPs in all-hazard DHM from the perspective of DMs and to
identify barriers to, and benefits of, more active integration of
GPs into disaster health care systems.

Methods
Study Design
This study used semi-structured interviews with a purposive sam-
ple ofDMs to explore their experiences withGPs during all-hazard
disasters from 2009 through 2016 in Australia or New Zealand,
including natural, man-made, and pandemic disasters. This
research is part of a larger program aiming to identify the roles

of GPs within DHM systems which has already interviewed
GPs on their perspectives.5,20,21

Taking a constructivist approach, the study used an interpreti-
vist theoretical perspective and inductive reasoning to explore
the perspectives of the DMs on benefits and challenges of GP con-
tribution to disaster health care and perceived barriers to their
inclusion. A qualitative methodology informed by grounded theory
was used to guide the research. An iterative process of data collec-
tion through semi-structured interviews, data analysis, and the-
matic categorization was used throughout the research cycles to
enable construction of theories.22–25

Participants
Disaster management professionals with professional exposure to
GPs during all-hazard disasters in Australia or New Zealand
from 2009 through 2016, including but not limited to the
2009 Victorian bushfires, the 2010/2011 Eastern Australian
floods, the 2010/2011 Christchurch earthquakes, the 2013
Blue Mountains bushfires, the 2014 Hazelwood mine fire dis-
aster, the 2014 Lindt Café Siege, and the 2016 Melbourne
thunderstorm, were invited to participate.

Disaster Managers have broad oversight of health care
arrangements during disasters and contribute to supporting
and coordinating health care professionals in provision of care.
They are cognizant of the rules of engagement in disasters, and
of the roles and responsibilities of all players.26 No single
accepted definition of DM exists.26,27 This report utilized the
US Federal Emergency Management Agency (FEMA;
Washington, DC USA) definition of disaster management to
define “Disaster Managers” as:

Professionals from a wide-range of cross-disciplinary fields who are
involved in “the managerial function charged with creating the framework
within which communities reduce vulnerability to hazards and cope with
disasters.”27 (p4)

Recruitment occurred through purposive snowball sampling, aim-
ing to include a diversity of professional backgrounds and experi-
ences to obtain a more comprehensive understanding across
different hazards, interactions with GPs, levels of response, com-
munity context, and degrees of community impact.

Data Collection and Analysis
All participants were interviewed by the lead author (R1). Open-
ended interviews using broad scoping questions were used to elicit
a greater understanding of the subject. The questions were developed
with reference to the literature and based on the researchers’ experi-
encesworking inbothGPandDMdisciplines, then pilotedwith two
DMs (AppendixA shows interview questions; available online only).

Interviews were audio-recorded and transcribed verbatim, sup-
ported by NVivo Version for MAC 11.4.328 (QSR International;
Melbourne, Victoria, Australia), which aided coding and thematic
development. Transcripts were analyzed and coded by three
researchers (R1, R2, R3) to identify emergent themes. Initially,
two researchers (R1, R2) analyzed and coded the transcripts as they
were conducted, allowing further investigation of emerging theo-
ries in subsequent interviews. This continued until data saturation
was reached. Once interviews were completed, two of the research
team (R1, R3) further analyzed and coded an initial five transcripts
together to confirm inter-coder consistency. Subsequent data
analysis was conducted separately. Emergent themes were dis-
cussed between all researchers iteratively until final theories were
confirmed.
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Ethics
Ethical approval was obtained from the Australian National
University (Canberra, Australian Capital Territory, Australia)
Human Research Ethics Committee - Protocol 2013/659.
Informed consent was obtained from all participants.

Results
Twenty-nine DMs were interviewed face-to-face (n= 24) or by
telephone (n= 5). Total interview duration ranged from 37 to
233 minutes. Participants’ background professions covered
ten different professions (Table 1). Twenty-one DM experts
interviewed were predominantly employed within government
agencies at the local, state, and national level. All participants
had professional experience managing disaster health care pro-
vision in Australia and/or New Zealand spanning a range of
incidents over the last four decades, including heatwaves; bush-
fires; drought; flooding; major storms, including dust, hail, and
thunderstorms; earthquakes; terrorism; environmental and
technological incidents; and infectious disease outbreaks includ-
ing the H1N1 pandemic.

GP Contributions to Disaster Health Management
Participants were asked for their overall view on the involvement of
GPs in DHM. The majority of participants identified valuable
health care contributions from GPs during disasters and expressed
a keenness to involve GPs. However, significantly different per-
spectives were seen between Australian and New Zealand partic-
ipants regarding the possibility of achieving integration of GPs into
existing disaster management systems.

Australian DMs identified significant barriers to inclusion of
GPs in disaster management systems, with a number uncertain
if integration was achievable. One felt there was no role, however,
the majority felt GPs should be included if barriers could be nav-
igated. Conversely, New Zealand DMs unanimously described
GPs as already providing essential valuable contributions to disaster
health care. Integration of GPs in New Zealand disaster manage-
ment systems was seen as essential, feasible, and achieved. The key
themes from the research are summarized in Table 2.

Detailed analysis suggested most Australian and New Zealand
DMs felt the value GPs contributed could be ascribed to their
essential role in health care, connectedness to the community, lead-
ership, knowledge of the community needs, and collective ability to
manage large numbers of patients:

A strong sense of appreciation of GP contribution to health care existed
amongst DMs. “Following the earthquake, there were significant areas
of the city without the sort of infrastructure that a hospital-based clini-
cian would expect. GPs adapt more easily to that sort of environment
than anyone else, so I think they were probably more effective more
quickly.” [NZ]

One critical element was GPs connectedness to the local commu-
nity and their understanding of the local sentiment and context,
described by several as the “eyes and ears of the local community”:

The strongest role GPs play is their connectedness to people and commu-
nity. They have strong linkage locally : : : They become our eyes and
ears : : : What’s the impact on the community? Which patients might be
at greatest risk? They’re the sorts of things theGPknows better than anyone
else. [AUS]

This connectedness enhanced their value as community leaders in
times of crisis:

: : :Because the community already knew them, the community listened. If
the GP had some advice or a warning : : : they would listen. It was very

different to someone who is part of an emergency response team who
comes into town. GPs had this big standing already in the eyes of the
community. [AUS]

The GPs’ knowledge of the local people meant knowledge of who
might need assistance, the type of assistance, and crucially, how to
reach them:

It’s all very well me saying : : : people who live in that street [need to be]
supported. Well, how do I touch that person to make sure they’re
supported? The most obvious answer is through the GPs because people
go to the doctor when they can’t sleep. [AUS]

They know who their vulnerable patients are, they can provide out-
reach. [NZ]

The GPs were seen as having the capacity to manage large numbers
of patients, particularly regarding continuity of care. This was
important in allowing emergency departments (EDs) to continue
to manage higher acuity presentations:

: : :Patient continuity of care really is the GP’s role. [NZ]

Having general practices open released acute facilities to care for acute
patients. It meant EDs weren’t blocked : : : So, it was a godsend. It was very
useful. [AUS]

Barriers to GP Inclusion in Australian Disaster Health
Management
Perspectives on GP inclusion contrasted significantly between
Australian and New Zealand DMs; therefore, they are discussed
separately. Australian DMs reported significant, potentially insur-
mountable barriers to integration. In considering their own imped-
iments, DMs felt they had little understanding of GPs’ work or
how to engage with them as a unit. In considering GPs, DMs felt

Characteristics Number

Gender Female 18

Male 11

Country of
Practice

New Zealand 12

Australia 17

Professional
Background

Medical Doctor 2

Paramedic 3

Pharmacist 5

Medical Administration 5

Nurse 9

Other – Veterinarian, Psychologist,
Security Guard, Medical Educator,
Local Council Officer

5

Employment Private Business 1

Non-Government Organization 7

Local/Regional Government Level 15

State Government Level 5

National Government Level 1

Total Disaster
Managers

29

Burns © 2022 Prehospital and Disaster Medicine

Table 1. Participant Characteristics
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GPs had little DHM knowledge, limited preparedness, and
heightened vulnerability (Table 1).

Australian DMs revealed they had little to no understanding of
how GPs and their practices functioned, their responsibilities, and
capabilities:

What’s missing for us is understanding what a practice is. What is impor-
tant to the practice and how does a practice work and communicate? [AUS]

The DMs particularly wanted to know how to establish communi-
cation channels with GPs as a unified group, something that had
not been achievable due to GP membership of diverse General
Practice Organizations (GPOs):

I’d say the main obstacle to getting GPs integrated into disaster manage-
ment is structure. If say I’ma state level player –who do I go to at state level?
Who is the coordinator of all the local levels? Who do I need to talk to, to
say this is what we want to know? [AUS]

Use of different vernacular in communication between GPs and
DMs was highlighted:

Having a GP in our EOC [Emergency Operations Centre] who can con-
nect to a network, who knows the language, who understands the implica-
tions, that’s critical because it’s about creating a pathway to be able to
speak. [AUS]

Lack of understanding of DHM systems was perceived as a non-
negotiable barrier to inclusion, critical for involvement of all agen-
cies working in DHM:

GPs are missing that little bit in the puzzle that sets the core foundations [in
disaster management] for them. It doesn’t matter what I think the roles and
responsibilities of a GP should be, without the core foundations : : : I don’t
think it would ever successfully work. [AUS]

It certainly was a lot of stress for some people at a very busy time having
discussions on the phone with GPs who really weren’t understanding what
was going on. [AUS]

Lack of understanding fed into a lack of preparedness with limited
involvement in planning or exercising where relationships and trust

are built. It was felt ill-advised to be attempting to work with
strangers during the chaos of the acute event:

WhatGPs are not prepared for is the barrage : : : They don’t understand the
system, they don’t understand why all of a sudden I’m saying, I need you to
do this.We don’t want to change what it is they do, we just want them to be
enabled to do what they do well. [AUS]

There was particular concern about the professional exposure of
GPs finding themselves in difficult situations treating patients out-
side their usual scope of business:

The reality is mistakes happen when you’re out of your space : : : to protect
the GPs : : : don’t take them out of their usual roles. [AUS]

Similarly, concern was expressed about the capacity of GPs to reli-
ably accommodate a health care surge and excess requests from
other responders, potentially disrupting usual patient care and sec-
ondarily increasing the pressure on EDs. This culminated in con-
cern for GPs vulnerability due to dual involvement as affected
community members and professional health care leaders.
Participants observed GPs contributed professionally beyond what
was safely sustainable:

The local GPs up there : : : were all so keen to volunteer, but months down
the track, they’re like, this is so draining dealing with emotion continu-
ally : : : The doctors didn’t have to go to excessive hours, 24 hours on call.
That has probably been a mistake. [AUS]

Participants noted the lack of established professional disaster sup-
port systems for GPs, considered essential amongst other
responder groups. However, the same factors that created vulner-
ability were seen to contribute the greatest value. Stories emerged of
GPs stepping up to lead their community as trusted local leaders,
assisting the DMs:

I’ve had good involvement with them rurally during floods.We had fantas-
tic GPs there. They were very involved in the communities already. They
were well-known. They had been there for some time. They were quite
embedded within their communities as community leaders. They were
absolutely amazing. [AUS]

Similar Themes in Australian and New Zealand Disaster Management Cohorts
1. Strong sense of appreciation of the value of GP contribution to health care due to:

¬ Essential role in health care;

¬ Connectedness to the local community;

¬ Understanding of the local sentiment and context;

¬ Leadership role; and

¬ Collective ability to manage large numbers of patients.

2. Willingness to involve GPs in DHM.

Disparate Themes between Australian and New Zealand Disaster Management Cohorts

Australian Cohort New Zealand Cohort

1. Limited understanding of GPs work including roles, responsibilities,
and capacities.

2. Difficulty communicating and engaging with GPs as a group.

3. Limited DHM knowledge amongst GPs.

4. Limited preparedness of GPswith minimal involvement in planning and
exercises.

5. Heightened GP vulnerability due to a dual role as personal and
professional community members.

6. Uncertainty if integration of GPs in DHM was achievable.

1. GPs were already important participants in the New Zealand DHM
system.

2. GPswere integrated with defined roles, responsibilities, capacities, and
accountability.

3. Clear lines of communication with GPs as a single group were
established.

4. Knowledge of DHM systems and processes existed amongst GPs,
accompanied by strong GP leadership in DHM.

Burns © 2022 Prehospital and Disaster Medicine

Table 2. Summary of Key Themes from the Research in Decreasing Frequency of Occurrence
Abbreviations: DHM, disaster health management; GP, general practitioner.
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Despite significant barriers, the majority of Australian DMs were
united in their desire to facilitate inclusion of Australian GPs.
Figure 1 outlines the tension between the barriers to, and benefits
of, GP inclusion. The DMs suggested that to facilitate inclusion,
they needed clarification on:

• The scope of GPs’ usual business and practice functions;
• How to engage with GPs as one group;
• How to communicate clearly with GPs (ie, understand “GP
speak”);

• Specific accountable roles and contributions from GPs in dis-
aster health care; and

• Support GPs need to provide health care and build capacity
during disasters.

The DMs felt GPs needed to develop several standards and proc-
esses before DMs felt they could be safely integrated into the over-
arching DHM system. These included:

• Routine education, training, and language in DHM;
• On-going contribution to planning and preparedness com-
mittees, including involvement in scenario exercises; and

• Development of clear definitions of GP capacity, capabilities,
and commitment for inclusion in planning documents.

GP Inclusion in New Zealand Disaster Health Management
Four key divergent themes emerged from the perspectives of the
New Zealand cohort. The GPs were seen as already important par-
ticipants in DHM, with clear roles, lines of communication, and

knowledge of DHM systems (Table 1). New Zealand GPs were
seen as important participants in DHM already included in their
DHM system:

We were planning together before the earthquakes, which is why we got
through it as well as we did. We’d already built-up relationships : : : . We
had connections, we had trust, we’d developed relationships so you could
work alongside each other. And I think if we hadn’t had that, I don’t think
we would have done as well. [NZ]

Several New Zealand interviewees discussed the history of New
Zealand GP involvement in disasters. As a consequence of the
2003 SARS outbreak in Asia, extensive work had been undertaken
in New Zealand to link GPs into the DHM systems. On the
southern island of New Zealand, the GP-led Canterbury
Primary Response Group (CPRG; Christchurch, New Zealand)
was established to meet weekly and incorporate General Practice
into emergency planning sessions, policies, and exercises. Local
DMs travelled around many General Practices to assist in the
development of disaster plans and facilitate GP understanding
of roles in DHM as part of a united response. This strong inclusion
of GPs was then enacted during the H1N1 pandemic, the two
Christchurch earthquakes, the Christchurch Mosque shootings,
and subsequently:

When 2009H1N1 pandemic arrived, the response was led by primary care,
so it made a huge difference. All the GPs were engaged and had a strong
leadership. [NZ]

Setting up our disaster primary care response hasn’t happened overnight.
I’m talking about a 10-year journey. When the earthquake struck us, our

Burns © 2022 Prehospital and Disaster Medicine

Figure 1. Tension Expressed by Australian DMs between Barriers to, and Benefits of, General Practice Inclusion in DHM.
Abbreviations: DM, Disaster Manager; DHM, disaster health management; GP, general practitioner.
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systems worked quite well. A lot of people left Christchurch without med-
ications. So, we had a huge problem : : : Wewent from a population of 900
overnight to 10,000. All had left without their medications. So, it was a
simple call to several nearbyGPs who went : : : and helped the local practice
up there cater for the demands. [NZ]

New Zealand DMs considered themselves well-informed on GPs’
roles and capabilities, and conversely felt the GPs they worked with
had a good understanding of DHM systems. Some had worked
with individual practices to help develop their emergency processes
prior to the 2010/2011 earthquakes:

My role with the local District Health Board was the business continuity
side of GPs in emergency. I went to the individual practices and helped
them write their plans. We got coverage of about 95% of practices. Five
out of six Primary Health Organizations coordinate the primary health
response okay. They set up their own EOCs and have relationships with
GPs and pharmacies. We do a lot of disaster management training with
GPs and pharmacies. [NZ]

Clear lines of communication into the DHM systems existed with
General Practice as a single group through strong GP leadership
within the CPRG:

The [CPRG lead] would’ve told you, in the EOChe had the chart of which
practices were open and closed over that first week or two. [NZ]

New Zealand DMs felt the GPs were well-integrated and account-
able with defined roles, responsibilities, and capacities:

GPs were part of an integrated health response; visible and account-
able. [NZ]

Discussion
This research examined the functions and contributions of GPs
during all-hazard disasters, including natural, man-made, and pan-
demic outbreaks, from the reflection and standpoint of DMs,
experts in DHM. Key findings from this research demonstrated
most DM participants valued GP health care contributions during
disasters and were willing to support GP integration into existing
DHM systems. However, before that was considered achievable,
GPs needed clearly defined, accountable roles supported by clear
lines of authority/responsibility and pathways of communication
written into health care plans, as well as an understanding of the
same disaster management content required of other disaster
responders. InNewZealand, both of these had already been under-
taken through strong collaboration and effort between GP and
DM leaders over many years, and GPs were considered an integral
part of the DHM system.

In Australia, DMs’ assistance towards effective GP integration
was hampered by two key issues: (1) difficulty identifying a single
point of engagement with GPs and GPOs for planning and prac-
ticing for disasters; and (2) the DMs’ limited understanding of the
ways GPs work, their scope of practice, and therefore how to sup-
port their contribution.

The DMs in both countries recognized GPs’ dual vulnerability
from personal and professional exposure to disaster. However, their
embeddedness in the disaster-affected community was also seen as
enhancing the strength of their contribution: their central role in
local health care, leadership, connectedness, and in-depth knowl-
edge of their local community. Bringing GPs into the DHM net-
work and teams, as achieved in New Zealand, rather than leaving
them invisible and isolated outside the system, was one way of
reducing isolation, risk, and vulnerability.

The New Zealand DM’s perspective that GP integration had
been achieved in New Zealand through close collaboration
between GPs and DMs was corroborated by the perspectives of
New Zealand GPs.5 In Australia, the Royal Commission into
National Natural Disaster Arrangement’s recommendation 15.2
suggested better integration:

Inclusion of primary care in disaster management: Australian, state, and
territory governments should develop arrangements that facilitate greater
inclusion of primary health care providers in disaster management, includ-
ing: representation on relevant disaster committees and plans and providing
training, education, and other supports.4

Over a decade earlier, the Review of Australia’s Health Sector
Response to Pandemic (H1N1) 2009: Lessons Identified29 sug-
gested that GPs had not been considered enough in pandemic
planning, and that: “structures : : : in place to liaise with, sup-
port, and provide information to GPs were not well-devel-
oped.”29 Progress towards integration of GPs in DHM in
Australia fluctuates with the urgency of current disasters; what
is required is sustained inclusion of GPs in formal planning and
preparedness before the event.7 Failure to do so leaves GPs and
their patients exposed.30

This research contributes to the scant literature available on
General Practice in DHM6,7,13 and provides a unique perspective
through the lens of experts in this field, DMs. The contrast pro-
vided between two jurisdictions with differing experiences provides
an opportunity to further assess barriers and facilitators. An essen-
tial contextual difference is an extra level of governance inAustralia.
In New Zealand, direct linkage exists between policy at a national
level and operational management at a local level. In Australia, GPs
operate under a nationally funded framework, while the hospital
system is managed at a state level, therein creating an extra layer
of difficulty in building an integrated DHM system.

Despite DMs reporting significant obstacles to GP integra-
tion in Australia, both cohorts proffered four key principles
for greater integration, consolidated by the New Zealand
experience.

Firstly, clarifying GPs’ roles, responsibilities, and accountability
will build safe, effective involvement in the “Right way, Right place,
Right time,” reflective of the DHM mantra.1 To effect this, col-
laboration between DMs and GPs will be crucial to clarify GP
roles,5 accountability, interface with other responders,31 and incor-
poration into disaster planning and preparedness. Integration of
GPs requires not only support and guidance from DMs during
planning and preparedness, but strong collaboration during
response, when pre-existing relationships, trust, and reliance will
be essential.3

Secondly, clarification of communication channels with GPs, in
planning, preparing, and responding to disasters is fundamental,
existing in New Zealand through the CPRG group.32 In
Australia, this is beginning to occur through local Primary
Health Networks,4 intermittent invitation of GP liaison officers
into EOCs, and positions on planning committees at all levels
of government.

Thirdly, knowledge of DHM systems and concepts is a basic
requirement for all professionals who wish to be involved in
DHM.1 This has yet to become easily available to GPs in
Australia, in contrast to New Zealand.33

Finally, safeguarding the well-being of GPs will build resilient
local health services themselves that can sustain health care for the
community in the years to come.
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Strengths and Limitations
One of the strengths of this study is the depth and diversity of expe-
rience amongst the 29 DM participants from a range of back-
ground professions across different locations in two countries.

The professional status of the lead researcher (R1) as a GP may
have skewed sampling and responses offered to those more posi-
tively disposed to GP inclusion. However, use of purposive sam-
pling for divergent views and critical inquiry supported the
primary researcher’s genuine openness (with lack of preformed
opinion) to include a wide-range of views on exclusion or inclusion
ofGPs inDHM.The use of non-probability sampling in both pur-
posive and snowball sampling, however, has its own disadvantage
of sampling bias. The use of purposive sampling creates a potential
sampling bias due to participants being more likely to be those
reachable or known in some way to the researcher. The use of
snowballing creates further sampling bias with potential selection
of like-minded participants.

Most of theDMs interviewed worked on the eastern seaboard of
Australia and the South Island of New Zealand, although their
experience covered more extensive geographical areas nationally
and internationally. Transferability to disasters in different geo-
graphical regions with differently structured health care systems
may therefore be limited. However, there are rich insights from
the breadth of experience of these DHM experts.

Implications of Findings for Future Research and Policy
Disaster health service provision by EDs, ambulance, disaster
response teams, and hospitals, as well as at a population health
level, continues to be evaluated and researched. Disaster health ser-
vice provision by GPs is rarely included in evaluation and research.
To improve GP integration in DHM, evidence of GP disaster
health care service contributions during the acute catastrophe
and over the longer-term recovery is essential.

Conclusion
The world is contending with increasing frequency and severity of
disasters.34 To manage these challenges requires a resilient health
care system that maximizes capacity of all available local health
resources, accommodates the surge in demand, and continues to
sustain the local health services response in the aftermath.2

It is increasingly apparent that supporting sustained integration
of GPs into a more whole-of-health service DHM response is part
of the solution. The experience from New Zealand shows it is
achievable. The first step is collaboration between DMs and
GPs at local, state, and national levels inDHMplanning, and prac-
ticing before the next disaster event.

Supplementary Materials
To view supplementary material for this article, please visit https://
doi.org/10.1017/S1049023X21001230
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APPENDIX 6.2: INTERVIEW PROFORMA FOR DISASTER MANAGER PARTICIPANTS 

1. Could you briefly describe your general experience in previous disasters? 

2. During your time in disaster management could you describe your experience, or 

observations, of GP involvement (through the phases of disaster management)? 

3. Do you feel this involvement contributed to the effective management of this disaster?  

4. Based on your experience do you feel that the GPs involved had adequate skills, 

knowledge, resources and support in these roles? 

5. Are there any specific training, skills, knowledge, resources or support that GPs may 

need if they are to be more involved in supporting communities and patient in 

disasters? 

6. Is there anything else that would help GPs build capacity to respond? 

7. Would building capacity to deal with disasters be useful for GPs in treating lesser 

emergencies for patients?  

8. Based on your experience are there particular aspects of the PPRR where GPs may 

potentially have (a) role(s)? Do you see one of these as the optimum role(s) for GPs in 

these events?  

9. What issues would GPs find the most difficult in involvement in disasters? 

Professionally? Personally? 

10. What do you see as the benefits and obstacles to GP involvement in disaster 

management, and how could these be addressed? 

11. From your experience how prepared are GPs for involvement in a disaster? 

12. Are there any other insights, thoughts or comments that you would like to make? 
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APPENDIX 7.1: FOCUS GROUP DISCUSSION PROFORMA 

1. Welcome, could each participant please introduce yourself, and very briefly describe 

your general experience or involvement in disasters? 

2. What are the key contributions GPs can make to disaster healthcare? 

3. Based on your experience what do you see as the optimum role(s) for GPs in the 

existing framework of PPRR All Hazards All Agencies disaster management?  

4. How might this existing framework support the safe, effective inclusion of GPs? 

5. What resources, education, skills and support do you identify as necessary to build GP 

capacity for a role in disasters? 

6. What do you see as the key barriers to greater GP involvement in disasters? 

7. Are there any other insights, thoughts or comments that you would like to make? 
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APPENDIX 8.1: NBMPHN DISASTER PLANNING DOCUMENT 

Reproduced with permission from the Nepean Blue Mountains Primary Health Network. Nepean Blue Mountains Primary Health 
Network. Planning for Disaster Management: An emergency preparedness guide of Primary Health Networks and others 
supporting the local General Practitioner response during emergencies. Penrith: Nepean Blue Mountains Primary Health Network; 
Wentworth Healthcare; 2019.  (24) 
 

 

An emergency preparedness guide for  
Primary Health Networks  and others  
suppor t ing the local  Genera l  Practi t ioner  
response dur ing emergencies 

PLANNING for  

DISASTER MANAGEMENT

Sharing the experience of Wentworth 
Healthcare, provider of the Nepean Blue 
Mountains Primary Health Network
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APPENDIX 8.2: GP LIAISON POSITION DESCRIPTOR 

 

GENERAL PRACTICE LIAISON OFFICER  
EMERGENCY OPERATIONS CENTRE ROLE DESCRIPTION 

ROLE DESCRIPTION  

 

PURPOSE OF POSITION 

to facilitate coordination of the General Practice (GP) response in all hazard disasters 
through acting as a two-way conduit for communication amongst key GP stakeholders and 
the Health Services Functional Area Coordinator (HSFAC), in the event of Emergency 
Operations Centre (EOC) activation during a disaster 

to facilitate interagency communication with GP groups through liaison with other services 
within the EOC including Public Health, Mental Health, St John Ambulance etc. 

 

DESCRIPTION OF DUTIES AND TASKS 

Essential duties and responsibilities include the following. Other duties may arise or be 
assigned. 

1. Be rostered on-call for disasters that require activation of the NSW Health EOC 
2. Be present at the EOC when rostered, being available onsite as required 
3. Attend and participate in daily briefings 
4. Maintain a daily log of events, and contacts, with details of information exchange 

(Proforma) 
5. Provide situation reports for the EOC, General Practitioners (GPs), GP Groups and 

other agencies as required (Proforma) 
6. Provide clear, concise, relevant and timely communication from within the EOC to 

and from GP, primary care and governing bodies as appropriate for each disaster 
including: 

a. To General Practice (GP) groups 
i.  NSW Australian Medical Association  
ii.  NSW & ACT Royal Australian College of General Practitioners Faculty 
iii. Australian College of Rural and Remote Medicine (ACRRM) 
iv. Other GP groups as relevant 
v. General Practice Round Table (GPRT) 
vi. Department of Health (DoH)  
vii. Divisions of General Practice (DGP) if relevant 

b. To Primary care groups 
i. Primary Health Networks  

7. Issues that require communication to GPs from the EOC may involve:  
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 2 

a. Nursing home evacuation status updates 
b. Hospital Emergency Department (ED) availability updates 
c. Public Health notifications on environmental issues e.g. asbestos, infectious 

disease outbreaks, environmental air surveillance results 
d. Mental Health notifications e.g. activation of the Mental Health 1-800 Line, 

recent resources and educational materials relevant to the particular hazard 
8. Issues that require communication from GPs to the EOC may involve:  

a. Identification of available local resources within the affected region including 
human skills, medical supplies, medical infrastructure and medical services  

b. Assistance in identification, and/or management of at risk (or vulnerable) 
persons  

c. Assistance in provision of GP support to disasters in the acute response: 
i. within general practices 
ii. at neighbouring general practices 
iii. at evacuation centres (directly or through another provider e.g. local 

Primary Health Network[PHN])  
iv. at existing GP After Hours services 
v. at other locations where required 

9. Interservice and inter agency communication within the EOC may involve: 
a. Updates for other agencies and emergency services on: 

i. the skills, resources, and community roles of GPs 
ii. how GPs might contribute in the current disaster 
iii. what resources might assist GPs in response 
iv. how best to develop GP targeted information, as required 

b. Collaboration and information exchange with other agencies and 
emergency services stationed within the EOC including NSW Mental Health, 
NSW Public Health, St John Ambulance, etc. 

10. Submit a timely final report to relevant state level GP groups (usually PHN, AMA and 
RACGP) and to the Health EOC 

11. Participate in final briefings 
12. Participate in relevant training  

 

REPORT TO 

NSW & ACT RACGP 

 

KNOWLEDGE & SELECTION CRITERIA 

The following criteria are applicable to the position of GP liaison officer for the EOC; 

Mandatory 

1. Be an Australian registered General Practitioner, or a General Practice Registrar in-
training. 
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2.  Be able to commit to an on call roster with a minimum deployment within the State of 
NSW for 1-4 days at short notice. Usual location will be Eveleigh, Sydney. 

Desirable 

1. Live/work in the local area where the disaster has occurred, or have an 
understanding of the local context of the disaster, including local GP contact points, 
medical systems, and health resources. 

2. Have an understanding of the principles of disaster management, or have training in, 
Major Incident Medical Management Support (MIMMS), or Australian Interservice 
Incident Management System (AIIMS), or similar. 

3. Have a holistic understanding of the varying health needs of patient communities, 
and GPs’ roles, during the Prevention – Preparedness – Response – Recovery (PPRR) 
phases of disaster. 

 

ACRONYMS 

 

ACRRM  Australian College of Rural and Remote Medicine  

AMA   Australian Medical Association  

DGP   Division of General Practice  

DoH   Department of Health  

ED  Emergency Department 

EOC  Emergency Operations Centre  

ERM  Emergency Risk Management  

GP   General Practice  

GPRT   General Practice Round Table 

GPs   General Practitioners 

HSFAC  Health Services Functional Area Coordinator 

PHN   Primary Health Network  

RACGP  Royal Australian College of General Practitioners  

 

 

 

Version 1 prepared by Dr Penelope Burns 2014.  
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APPENDIX 8.3: ROLE OF PHN AND GPS IN DISASTERS CONFERENCE ABSTRACT 

Reproduced with permission from the Prehospital and Disaster Medicine. Reay E, Burns P. The Role of Primary Health Networks and 
General Practitioners in Disasters: Nepean Blue Mountains Primary Health Network’s Preparedness Guide. Prehosp Disaster Med. 2019.  
(613) 
 

  

Abstracts of Oral Presentations-WADEM Congress on
Disaster and Emergency Medicine 2019

PRIMARY HEALTH CARE

The Future of Disaster Medicine is Based on Primary
Care Involvement
Dr. Penelope Burns1,2, Prof. Kirsty Douglas1, Prof. Wendy Hu2,
Associate Prof. Peter Aitken3
1. Australian National University, Canberra Hospital, Bldg 4,

Level 2, Garran, Australia
2. Western Sydney University, Penrith, Australia
3. Queensland University of Technology, Brisbane, Australia

Introduction:When disasters happen, people experience broad
environmental, physical, and psychosocial effects that can last
for years. Researchers continue to focus on the acute physical
injuries and aspects of patient care without considering the per-
son as a whole. People who experience disasters also experience
acute injury, exacerbations of chronic disease, mental and physi-
cal health effects, effects on social determinants of health, dis-
ruption to usual preventative care, and local community ripple
effects. Researchers tend to look at these aspects of care sepa-
rately, yet an individual can experience them all at once. The
focus needs to change to address all the healthcare needs of
an individual, rather than the likely needs of groups. Mental
and physical care should not be separated, nor the determinants
of health. The person, not the population, should be at the
center of care. Primary care, poorly integrated into disaster
management, can provide that focus with a "business as usual"
mindset. This requires comprehensive, holistic coordination
of care for people and families in the context of their local
community.
Aim: To examine how Family Doctors (FDs) actually contrib-
ute to disaster response.
Methods: Thirty-seven disaster-experienced FDs were inter-
viewed about how they contributed to response and recovery
when disasters struck their communities.
Results: FDs reported being guided by the usual evidence-
based care characteristics of primary practice. The majority
provided holistic comprehensive medical care and did not feel
they needed many extra clinical training or skills. However,
they did wish to understand the systems of disaster manage-
ment, where they fit in, and their link to the broader disaster
response.
Discussion: The contribution of FDs to healthcare systems
brings strengths of preventative care, early intervention, and
ongoing local surveillance by a central, coordinating, and
trusted health professional. There is no reason to not include
disaster management in primary care.
Prehosp. Disaster Med. 2019;34(Suppl. 1):s67

doi:10.1017/S1049023X1900147X

The Role of Primary Health Networks and General
Practitioners in Disasters: Nepean BlueMountains Primary
Health Network’s Preparedness Guide
Ms. Lizz Reay1, Dr. Penny Burns2
1. Wentworth Healthcare - NBMPHN, Penrith, Australia
2. ANU, Sydney, Australia

Introduction: Disasters are part of the Australian landscape.
Bushfires, floods, cyclones, and drought reoccurring consis-
tently across the continent. Primary Health Networks (PHNs)
and general practitioners (GPs) are scattered across Australia
and are inevitably involved when disasters strike their local com-
munities. Limited guidance exists to guide their systematic
involvement within the broader disaster response system. In
October 2013, large bushfires swept through the NSW Blue
Mountains. The response was unusual in its inclusion of NSW
general practice networks within the response system, most cru-
cially the local (now) Nepean Blue Mountains Primary Health
Network (NBMPHN).
Methods: The lessons learned by GPs and NBMPHN during
the fires highlighted the need for GP preparedness to improve
recovery outcomes. This led to the development of a living
discussion document “Emergency management: the role of
the GP,” created with input from the various GP groups. More
recently, a PHN emergency preparedness guide aimed at
strengthening communication and formalizing the role of the
PHNs and GPs before, during, and after a natural disaster.
Results: Clarity and implementation of a process for disaster
preparedness have enabled a more proactive and coordinated
approach to local emergency management with a distinct role
for both the PHN and local GPs when responding to a natural
disaster.
Discussion: This presentation discusses lessons learned and
the preparedness strategy now in place in the Nepean Blue
Mountains PHN region, and launches the emergency prepar-
edness guide that can be used and adapted by GPs and other
PHNs across Australia.
Prehosp. Disaster Med. 2019;34(Suppl. 1):s67

doi:10.1017/S1049023X19001481

Technology Development for Disaster Planning and
Response: The Development of an Interactive Website to
Communicate and Coordinate Primary Health Providers
for Planning and Response Purposes
Ms. Deborah Callahan1,2, Mr. Graeme McColl1,
Mrs. Kelly Robertson1

May 2019 Prehospital and Disaster Medicine
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APPENDIX 8.4: STATEMENT OF P.BURNS CONTRIBUTION TO DISASTER 

MANAGEMENT IN THE NBMPHN REGION 

Reproduced with permission from Lizz Reay, Chief Executive Officer, Nepean Blue Mountains Primary Health Network. 
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APPENDIX 8.5: INFORMATION FOR GPS IN THE NSW BUSHFIRES JUST-IN-TIME 

INFORMATION 
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APPENDIX 8.6: THE SYDNEY SIEGE: COURAGE, COMPASSION AND 

CONNECTEDNESS ARTICLE 

Reproduced with permission from John Wiley & Sons from Raphael B, Burns P. The Sydney siege: courage, compassion and 
connectedness. Med J Aust. 2015;202(2):70-1.  (8) 
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 Beverley Raphael
MB BS, MD, FRANZCP1
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BMed, MPHTM1,2

1 Australian National 
University, 

Canberra, ACT.

2 University of Western 
Sydney, 

Sydney, NSW.

b.raphael@uws.edu.au

doi: 10.5694/mja15.00018

The Sydney siege: courage, compassion and 
connectedness
Recognising and responding with both 
our strengths and vulnerabilities to help 
get through times of distress

The shock and threat of the Sydney siege on 
Monday 15 December 20141 have provoked 
large-scale responses — to the emergency, its 

aftermath and the implications it may have for the 
future. The strong response by police, counterterrorism 
agencies and other experts and the leadership shown 
by civic agencies through the hours of uncertainty were 
watched by the world. There was powerful engagement, 
concern for outcomes and an outpouring of grief over 
the tragedy of the hostage deaths that occurred.

The more recent adverse events in Paris, still evolving 
as we write,2 speak to the growing environment of 
terror that the global community is facing. Over the 
coming months, doctors, and in particular general 
practitioners, have an important role in helping those 
who may be vulnerable.

The siege

All that was seen in the human responses to the Sydney 
siege speaks of the compassion, courage, commitment, 
care and concern for others among the multitude who 
engaged with the attack and its consequences. The 
tributes and memorials of flowers attest to how deeply 
people were moved, and continue to be. People identify 
with suffering and loss, with threat and survival, 
with grief and anger — reflecting strengths as well as 
empathy.3 For some, the experience of the siege will 
continue and reverberate; their distress may fluctuate or 
continue unabated.

Elements of resilience are critical in surviving and 
getting through such threats. One of these elements 
is the value that comes from connectedness to others. 
There is social capital in the coming together of people 
and communities.4,5 The support of networks, including 
social media, is increasingly important in disasters and 
other emergencies. The #illridewithyou hashtag is an 
example of a show of support from strangers that builds 
strength. In their hearts, people yearn for the kindness 
of others and the possibility of a safe world where we 
all belong, and social media provides an opportunity to 
express and emphasise our shared values. 

Such acts of kindness from strangers help create a sense 
of safety during uncertainty. People can support those 
affected by acknowledging what has happened and by 
offering help, shelter, safety and comfort. Figuratively, 
and at times literally, people put their arms around 
those who are distressed. These natural strengths and 

resilience are important resources for people during 
and after this emergency.

Altruism is a natural response in times of need. This 
has previously been exemplified by those who tried 
to rescue strangers after the Bali bombings and those 
who helped people descend the stairwells in the 9/11 
terrorist attacks.

The aftermath

With the siege come many questions and uncertainties 
— the search to make meaning and to understand how 
this could happen. This phase of questioning can be 
very complex.

In circumstances where something has gone so wrong, 
there is, alongside the realities of complex human 
behaviour and beliefs, a strong demand to find fault. 
This is a time of building knowledge about threat and 
safety. The challenge lies in identifying what can be 
done to prevent and protect against further attack, 
yet still support the freedoms of a valued societal 
framework.

The backwards and forwards of regret and hope are 
the “normal” of who we are, and how we hold our own 
realities, strengths and specific fears. Not wanting 
to give up what might have been, we swing between 
the imagined hope that we could change what has 
happened and the reality of the need to move forward.
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The challenges in the aftermath of such an event lie in 
recognising and responding with both our strengths 
and vulnerabilities. Courage, compassion and 
connection with others are powerful resources held 
by us all.6,7 The affectional bonds, the “love actually”, 
will help us protect and care for the young, the old, 
the injured, the vulnerable. As Ben Borgia, victim of 
the 2002 Bali bombings, put it, “The opportunity to be 
guided by good and giving people has me engaged in 
life again”.8 

There is also a “dark side” that may follow such events, 
with the realisation that some individuals have both 
the capacity to hate and the desire for revenge. For 
some people, an overwhelming sense of threat and 
loss may bring feelings of helplessness. The images 
of people of all cultures and faiths presenting floral 
tributes after the siege can help to combat this by 
enhancing the positive emotions of connectedness and 
sense of safety.

GPs play an important role in helping patients 
throughout such incidents9 and through the 
reawakening of previous vulnerabilities. Individuals 
respond in their own ways to threatening situations, 
whether exposed directly to the danger or as indirect 
observers. Many of those overwhelmed by their 
feelings may benefit from education on “what reactions 
are normal”, as reported after the 2009 Black Saturday 
bushfires in Victoria (Ruth Wraith, Disaster Consultant 
and Child Psychotherapist, Victoria, personal 
communication). 

It is important for GPs responding to the needs of 
their patients to recognise patterns of distress, which 
may present in many ways, from insomnia, profound 
fatigue, anger, anxiety or depression to exacerbations of 
pre-existing mental or physical health problems. Those 
patients who show continued fear, anxiety or other 
prolonged distress may need specialised assessment to 
regain a sense of safety. 

Recent studies on the physical effects of disasters have 
highlighted the need to consider the emergence of 
new physical conditions. Diagnoses of stress-induced 
cardiomyopathy after the 2011 Queensland floods10 
remind us that, alongside support for mental health 
conditions, surveillance for physical conditions is 
important. After the 9/11 terrorist attacks, a study of 
2729 adults demonstrated that acute stress responses 
to the attack were associated with a 53% increased 
incidence of cardiovascular conditions over the 
following 3 years.11

All professionals involved in the management of 
and response to such events should be aware of the 
need for a health check for physical or mental health 
symptoms that develop. Excellent clinical resources 
exist to help assess any mental health needs both 
immediately and over time, and to provide important 
interventions as appropriate.12 

For children, signs of distress vary with age and 
include behavioural change, such as withdrawal, acting 

out, fearfulness, clinginess or regression, and physical 
presentations such as abdominal pain. Specifically, 
children need protection from undue exposure to 
the media. Simple explanations, reassurance and 
affectionate bonds through comfort and holding all 
demonstrate to children that their world is still safe. 
Extensive resources are available from the Australian 
Child and Adolescent Trauma, Loss and Grief Network 
(http://earlytraumagrief.anu.edu.au).

The future

We acknowledge that terrorism has more threatening 
implications than a natural disaster because of the 
malevolent intent, which results in a greater effect in 
the aftermath and uncertainty about future attacks.13 

Consequently, terrorism events tend to have a greater 
effect on the health of individuals.14 Caring for people 
who have been affected by terrorism requires sensitive 
and skilled management. Dunsmore, a clinician 
with extensive experience in dealing with victims of 
terrorism, highlights “the shattering of people’s views 
of their world, the randomness, and the loss of the 
sense of safety and trust” (Julie Dunsmore, Senior 
Psychologist, Bali Trauma Recovery Program, NSW 
Health, personal communication). She emphasises the 
importance of human engagement and understanding 
the context of people’s lives, the impact of the many 
losses and the need to regain a sense of safety and 
trust. Survivors and the bereaved have stressed the 
importance of continuing support, in particular the 
community staying with them for the long haul and 
through difficult times such as anniversaries and other 
reminders.

What is critical is our strength as people, the strength 
of our nation and our commitment to others beyond 
our shores. The Australian Government provides 
resources on protecting our communities and 
ourselves.15

We may — as individuals, as families, as communities 
— face many challenges in tough times, but we do not 
give up. We endure, we struggle, we fail, we succeed, 
we go forward to the “new normal” and, as best we 
can, we look after one another, the stranger, in the face 
of threat and adversity.

As Australians we will stand up against threat, conflict 
and injustice and we will try to do our best. We will 
look to the future with strength and hope. As our 
Indigenous people, the oldest surviving culture, so 
wisely say: 

… our strength is that we “have survived” … 
We depend on each other, we understand and 
support each other.16
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ABOUT THIS ACTIVITY
Vulnerable populations do not necessarily consist of patients who are 
sick or diseased; they can lack the ability to anticipate, resist or 
recover from crisis or disease.1 As the first point of care for many 
Australians, general practitioners (GPs) are crucial in engaging with 
this population.

Children in out-of-home care have worse mental and physical health 
compared with children from a ‘typical’ family.2–4

While the majority of patients mentally and physically affected by 
traumatic events (eg acts of terrorism) recover from the initial distress, 
it can be followed by the risk of post-traumatic stress disorder, anxiety 
and depression.5

Up to 60% of patients who have autism spectrum disorder also have 
an intellectual disability, and require extra support from their GPs.6

Patients with an intellectual disability who are exhibiting challenging 
behaviours may be doing so due to many physical, emotional and 
environmental causes.

Despite Australia having the world’s most extensive system of fee-free 
provision of interpreters for doctors, evidence has revealed that the 
service is underused.7

This edition of check considers the management of various conditions 
related to vulnerable populations in general practice.

LEARNING OUTCOMES
At the end of this activity, participants will be able to:

• discuss the requirements for managing children in out-of-home 
care.

• describe the approach to managing people who have experienced 
terrorist attacks 

• identify signs and symptoms of autism spectrum disease in adults

• discuss strategies for assessing and managing patients with 
intellectual disabilities

• outline the approach to assessing patients subjected to domestic 
violence.

AUTHORS
Penny Burns (Case 2) BMed, MPHTM is NSW & ACT RACGP Disaster 
Response Representative, RACGP representative on the GP Round 
Table, Chair of the Oceania Chapter of the World Association of 
Disaster Emergency Medicine, Deputy Chair of the RACGP Disaster 
Management SIG and RACGP representative on the National 
Immunisation Committee. She is currently undertaking a PhD on the 
role GPs play in disasters, including terrorism, at the Australian 
National University. She is a conjoint senior lecturer at the University of 
Western Sydney.

Matthew Cadman (Case 3) BMus, BAppSc, MBBS(Hons), DCH, 
FRACGP, is a general practitioner who works part time at the 
Queensland Centre for Intellectual and Developmental Disability at 
Mater Health Services. He has an interest in disability, child 
development and mental health.

Julie Dunsmore (Case 2) is the current President of the National 
Association for Loss and Grief (NALAG) (NSW) Inc. She has been 
working as a psychologist in the area of loss, grief and trauma for over 
30 years. Since 2003, Ms Dunsmore has been the Bali Trauma 
Recovery Coordinator primarily working with NSW Bali Bombing 

survivors, bereaved, and first responders; survivors from the 2004 
tsunami and with the bereaved from the Victorian bushfires.

In 2008, Julie was invited to address the UN Supporting Victims of 
Terrorism symposium in New York and be part of the expert working 
group. Ms Dunsmore has had a special interest in working with 
bereaved parents, adolescents and children. She has worked 
extensively with those who have experienced traumatic bereavement 
after a sudden unexpected death, including suicide, murder and 
accidents. Julie conducts training in the area of Psychological First 
Aid, PTSD and Complex Grief treatment.

Gillian Eastgate (Case 4) MBBS, FRACGP, FAChAM, is a general 
practitioner with a long-term interest in intellectual disability health. 
She works as a senior lecturer and clinical GP at Queensland Centre 
for Intellectual and Developmental Disability (QCIDD), University of 
Queensland. Gillian also has interests in sexual and reproductive 
health and addiction medicine, which overlap with her work at QCIDD. 
She has conducted qualitative research into sexuality and sexual 
abuse in people with intellectual disability.

Cathy Franklin (Case 3) MBBS, FRANZCP, MPhil, CertCLPsych, is a 
psychiatrist who specialises in the mental health of adults with 
developmental disabilities including autism and intellectual disability. 
She is a consultant psychiatrist with Mater Health Services, where she 
has outpatient clinics and is a senior research fellow with Mater 
Research Institute – University of Queensland.

David Harley (Case 3) BSc, MBBS, PhD, FAFPHM, MMedSc 
(ClinEpid), FACTM, is a general practitioner with extensive experience 
and training in epidemiology, public health, and developmental 
disability medicine. Dr Harley has a particular interest in the use of 
psychotropic drugs among people with intellectual and developmental 
disability. He is currently Deputy Director and Research Director at 
QCIDD.

Kate Sandy (Case 2) MBBS, is a member of the RACGP Specific 
Interests’s Disaster Management group. She is a graduate of the 
Australian Film, Television & Radio School and has been involved in 
disaster management education over the past five years. Dr Sandy has 
compiled and presented disaster scenarios for GPs, practice nurses 
and postgraduate students. She is currently an intern at Nepean 
Hospital.

Matthew Sellen (Case 3) MBBS, FRANZCP is a consultant 
psychiatrist, who completed his fellowship training at QCIDD. Dr Sellen 
has a particular interest in autism spectrum conditions, and in 
promoting greater awareness and understanding of intellectual and 
developmental disability within the psychiatric community. He is 
currently working in private practice in Canberra.

Anna Urbanowicz (Case 3) BSc(OT)Hons, PhD, is an occupational 
therapist and post-doctoral research fellow at QCIDD, Mater Research 
Institute – University of Queensland and the Cooperative Research 
Centre for Living with Autism. Her research focuses on improving 
health and wellbeing outcomes for autistic individuals living in 
Australia.

Susan Wearne (Case 5) BM, MMedSci, PhD, FRACGP, FACRRM, 
DCH, DRCOG, DFFP, GCTEd, is a senior medical adviser in the Health 
Workforce Division in the Department of Health. She is a part-time 
general practitioner at East Canberra General Practice where she helps 
supervise Australian National University medical students. Dr Wearne 
completed her medical and general practice training in England. She 
moved to Alice Springs in 2000 and still works there part time as a GP 
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and GP supervisor at Central Clinic. Dr Wearne was inaugural Chair of 
Northern Territory General Practice Education and Chair of the Central 
Australian Division of Primary Health Care. She was a medical 
educator for the Remote Vocational Training Scheme and the RACGP’s 
gplearning. She was awarded her PhD on remote supervision during 
GP training from Maastricht University in 2015. Her book Clinical 
cases for general practice exams, published by McGraw-Hill, is in its 
third edition.

Susan Webster (Case 1) BA, MPHC, PhD, is an honorary research 
fellow in the Melbourne Medical School, Department of General 
Practice at the University of Melbourne. Dr Webster is a health 
systems and policy researcher with a special interest in the healthcare 
needs of children and young people in statutory care.

PEER REVIEWERS
Michaela Kelly GradDipClinEdu, FRACGP, GradCertHigherEdu, 
GradCertClinTeach, MBBS, BMedSc, is the academic coordinator of 
Medicine in Society Stream C course and a case-based learning tutor 
for second-year medical students. After spending four years in hospital 
practice, Dr Kelly began work in general practice. She maintained 
sessional hospital work concurrently with general practice for a 
number of years and has also enjoyed working in the area of 
transfusion medicine and blood donor health at the Australian Red 
Cross Blood Service, the hypertension unit at Greenslopes Private 
Hospital and community child health.

Dr Kelly’s current involvement in general practice focuses on care of 
the elderly in the community, promoting healthy ageing and preventive 
medicine, residential aged care, disability, chronic disease, palliative 
medicine and end-of-life care. Her current research interests include 
peer observation of teaching, student-developed formative and 
summative assessment, and the value of mindfulness for patients and 
health professionals. Dr Kelly’s current projects include initiating 
opportunities for mindfulness programs to assist students and staff, 
the development of a toolkit to enable peer observation of teaching 
partnerships and student-developed multiple choice questions.

Christine Phillips MBBS, BMedSc, MA, MPH, FRACGP, is Associate 
Professor of Social Foundations of Medicine, Medical School, 
Australian National University, and Medical Director of Companion 
House Medical Service.

Ron Schweitzer (Case 5) MBBS, FRACGP, is a general practitioner 
and lecturer/tutor at Monash University for the Year 2 and Year 4 

undergraduate medical students in the Department of General 
Practice. Dr Schweitzer has been working as a GP in the area since 
1984. He has been having Monash medical students at his practice 
since around 1990, and from around 2002 became a tutor in the 
department for first-year and second-year medical students. Dr 
Schweitzer joined the department as a lecturer in 2013 where his 
duties extended to being a fourth-year tutor.

Dr Schweitzer completed extra training in counselling and is a member 
of the Australian Association of Family Therapists. He has a special 
interest in the area of domestic violence and is member of No To 
Violence.  

Since 1993, Dr Schweitzer has been involved in running the Men’s 
Responsibility Group, a group for men who are violent and abusive to 
their partners and/or children. This is run via the MonashLink 
Community Health Service. He has presented extensively on domestic 
violence both in Australia and overseas and has written articles on the 
subject.
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ABBREVIATIONS
AIR Australian Immunisation Register
AUDIT-C  Alcohol Use Disorders 

Identification Test
BEACH  Bettering the Evaluation and 

Care of Health
BMI body mass index
CHAP  Comprehensive Health 

Assessment Program
CVD cardiovascular disease
DPL      Doctors Priority Line

GORD gastro-oesophageal reflux disease

GP general practitioner

IQ intelligence quotient

K10 Kessler Psychological Distress Scale

MAP Mood Assessment Program

MBS Medicare Benefits Schedule

NICE  National Institute of Health  
and Care Excellence

OOHC   out-of-home care

PBS  Pharmaceutical 
 Benefits Scheme

PC-PTSD-5 Primary Care PTSD-5

PGD prolonged grief disorder

PTSD post-traumatic stress disorder

RACGP  The Royal Australian College 
of General Practitioners

TIS  Translator and Interpreter 
Service
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QUESTION 1  

What questions would you ask Jeff? How would you safely ask him 
about the previous trauma experience?

FURTHER INFORMATION
Jeff is an engineer who enjoys his job. He has strong supportive 
relationships with his girlfriend and family. Jeff has many good 
friends. He has no significant medical history. He drinks a glass of 
wine each night and smokes a few cigarettes once a week, but this 
has doubled in the past month. He is not using any illicit 
substances or sleeping medications.

Jeff says he has had one traumatic experience. It was a suicide-
bomber terrorist attack at a supermarket three years ago. While 
Jeff waited just outside, his best friend went into the supermarket 
to get a drink just as the bomb was detonated. Jeff was knocked 
over by the explosion and saw his friend killed. He said it was a 
gruesome sight, and he felt helpless and guilty that he had only 
received some burns caused by some flaming debris. Jeff was 
devastated by the death of his friend. He has just tried to block 
everything out by keeping ‘busy, busy’, but a few months ago, 
following extensive news and social media coverage of a suicide 
bombing at a music festival overseas, he started having flashbacks 
of the event at the supermarket. Jeff has been coping with an extra 
drink each evening to help him sleep. You assess him as not at risk 
of harm to himself or others.

QUESTION 2  

What are Jeff’s protective and risk factors for mental health outcomes 
following this experience of a terrorist disaster?

QUESTION 3  

What physical and mental health effects of terrorism do you need to 
consider for Jeff’s ongoing management?

FURTHER INFORMATION
Jeff has no pre-existing conditions and his examination is normal 
except for significant scarring across his upper left arm and 
anterior chest, and some mild, previously unnoticed hearing deficit 
in his left ear (which was closer to the blast). Jeff mentions ongoing 
preoccupation with, and intense yearnings for, his friend.

QUESTION 4  

What diagnoses might you consider with Jeff’s presentation?

CASE 2

JEFF IS A SURVIVOR OF A TERRORIST 
ATTACK

Jeff, 32 years of age, is one of your regular patients. 
He presents at the insistence of his girlfriend following 
a very uncharacteristic incidence of aggression. Jeff 
admits that he knocked a man unconscious while 
going to the aid of a stranger being harassed by a 
drunk patron at the local pub. In the past few months, 
Jeff says he has started having nightmares and his 
girlfriend told him he has been lashing out at her in his 
sleep. He mentions he has been drinking and smoking 
more than usual. You are aware that Jeff is a survivor 
of a terrorist attack three years ago.
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QUESTION 5  

What assessment tools are available for you to use as necessary?

FURTHER INFORMATION
You assess Jeff as meeting the diagnostic criteria for probable post-
traumatic stress disorder (PTSD). He also seems to meet the criteria 
for prolonged grief disorder (PGD). These trauma and grief reactions 
are associated with the tragic death of his best friend and the life-
threatening horrific nature of the terrorist incident. You feel he would 
benefit from referral to a psychologist or psychiatrist. As part of a 
management plan, you undertake a Mental Health Plan and ask Jeff 
to complete Blackdog Institute’s online Mood Assessment Program 
(MAP) to provide a further indication of function and personality.

QUESTION 6  

What are the key roles of GPs in the management of patients following 
terrorist events?

FURTHER INFORMATION
Jeff is reluctant to ‘see anyone for mental health stuff’. He asks 
how they will help him.

QUESTION 7  

When and where should you refer Jeff?

CASE 2 ANSWERS

ANSWER 1
The steps in managing a patient with psychological distress include:

• establishing or continuing a safe environment and relationship of 
trust1

• assessing the severity of the distress, including risk, safety issues 
and urgency

• identifying indicators suggestive of a diagnosis

• managing the distress with the right resources for the right patient2 
in the right time frame.

Obtaining a history is often conducted over several visits, and 
includes:

• safety foremost: a risk assessment for the patient and others in 
their lives, in particular, this should include assessment of 
suicidality, family violence, risk-taking and increased substance 
use3

• details of the current event and the patient’s understanding of why 
it may have occurred

 – What happened? Is this part of a pattern?

 – A question you could ask is ‘Have you found your frustration and 
anger is increasing?’

Safe words to use to obtain the information needed and acknowledge 
Jeff’s experience in a non-judgemental way include:

• ‘Why now?’

• ‘How did you get here?’

• ‘Your girlfriend is obviously really worried about you, are you?’

 – If he replies ‘No, I am OK’, you can reply, ‘OK, I need to get 
some more details to see if I am worried’.

Triggers and precursors
• Triggers: What has happened recently to produce the 

uncharacteristic change in behaviour? Has some important event 
just occurred?

• Precursors: What happened before the incident? Was he drunk? 
Had he just fought with his girlfriend? 

Details of any past trauma, as relevant, and his level of 
exposure to the incident
• Given that you know he was involved in a terrorist event, does he 

see any connection or trigger coming from that event or any other 
event?

• Since that event, what has changed in his life – for example, work, 
relationship or financial concerns?

• Was there any prior help-seeking and management?

 – You could say, ‘I need to find out what you have found has 
worked for you in the past (such as surfing, going to the gym, or 
feeling valued by helping others)?’

Functional impairment
It is important to elucidate reactions, and impairment of daily 
functioning and their duration, more than just the presence of 
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symptoms. Reactions to trauma and bereavement overlap: 

• Trauma reactions: Common stress reactions after terrorism or 
other malevolent, more violent or highly traumatic events 
symptoms include: hyperarousal, insomnia, lashing out in sleep, 
anxiety, re-experiencing, avoidance, numbing, uncharacteristic 
behaviour such as higher intensity of rage (changed perception of 
safety in the world), and withdrawal. A trauma reaction duration of 
longer than four weeks suggests the need for review.3

• Bereavement reactions: Reactions range considerably according to 
the individual and their culture. Following horrific traumatic deaths, 
bereavement reactions may be more severe and persistent, and 
include feelings of longing; difficulty accepting the death, trusting 
others and moving on with life; bitterness; numbness; 
meaninglessness; lack of purpose for the future; and 
hyperreactivity.4

Personal or family psychiatric history
• Associated with increased risk of post-traumatic mental health 

effects.5 

Social history
• History of smoking and alcohol consumption:

 – New onset substance misuse after disasters is uncommon,6,7 
but worsening of existing substance use or in those with pre-
existing psychiatric conditions is more common.8,9

• Illicit substance use (eg marijuana):

 – Existing use may increase.8

• Benzodiazapine and sleeping medication use may increase years 
after an event.10

• Domestic violence has been shown to increase in the aftermath of 
natural disasters.11

• Occupation, employment and financial resources, social supports or 
relationships are all important protective factors.

• Lifestyle factors, including sleep, exercise and diet.

Cultural and personal background
Note that disparity may exist among different cultural communities 
regarding the stress experienced from terrorism-related incidents and 
threats,12 and in patterns of normal bereavement.

Strengths and vulnerabilities
• Questions to ask include:

 – ‘What have you valued about yourself in the past?’

 – ‘What do you think you are good at?’ 

 – ‘What are you struggling with?’

ANSWER 2
Long-term or serious psychological morbidity after a disaster is 
associated with particular aspects of disasters.5,13–16

Protective factors include:

• spousal relationships

• perceived family support

• social network, especially greater size, activity and closeness

• coping self-efficacy

• hopefulness

• higher perceived control.

Risk factors to assess include:

• severity of exposure

 – number of stressors or other stresses

 – bereavement factors (eg strong factors, including closeness of 
deceased, nature of death, death of a child)

 – life threat

 – injury to self or family or pet

 – exposure to the dead and violent, grotesque deaths

 – unaccompanied child

 – missing family member

• high-resource loss (eg home, property, financial)

• pre-disaster psychological symptoms

• acts of terrorism (versus natural disaster).

Surveillance for complicated grief has been suggested as useful in 
longer term support of these survivors.13

ANSWER 3
Scientific evidence on the mental and physical health effects of 
terrorism is increasing.

Physical health
Acute injuries to consider (can also present late):

• Otological damage, including hearing loss, ringing in the ears and 
drainage issues, has been suggested as a useful indicator of the 
effect from a primary blast injury as the tympanic membrane is very 
sensitive to barotrauma.17–19

• Direct irritant effects may occur after prolonged exposure to dust 
debris or clouds (eg during the World Trade Center attacks and in 
the clean-up and rebuild). These may include immediate and long-
term respiratory effects.20

New onset of conditions:

• In people with PTSD, there is a threefold increase in the risk of 
cardiovascular disease (CVS), including hypertension and 
myocardial infarction,21–23 and an increase in the risk of developing 
diabetes mellitus.24

• In those who sustain physical injuries in a disaster, there is an 
increased risk of

 – CVS21,23

 – diabetes mellitus22

 – respiratory disease21

 – cancer.21

• Medically unexplained physical symptoms can also develop after a 
disaster.25 

Deterioration in pre-existing chronic disease can occur months and 
years after terrorist events.21,23

Mental health
Evidence has found that eight years after the 2002 Bali bombings, 
individuals who were directly affected had mental health effects and 
high rates of ongoing psychological distress.13

The majority of people exposed to disasters recover fully from any 
psychological effects within one year.5 



Appendix 8.7 

457 

 
11

check  Vulnerable populations CASE 2

Following a terrorist attack, the most frequent mental health effect is 
PTSD,13,26,27 but other conditions include:

• acute stress disorder most prevalent in first days to weeks post-
trauma, with duration of disorder less than four weeks3,26

• anxiety or generalised anxiety disorder

• panic disorder and agoraphobia

• depression or major depression disorder prevalent from the first 
months onwards26,28

• prolonged grief disorder (PGD) after 6–12 months,26,29,30 which 
includes new diagnoses and worsening of existing diagnoses.15

ANSWER 4
Jeff is demonstrating ongoing reactions to the trauma and 
bereavement, which are affecting his daily functioning. He needs 
support and management to process these reactions. In terms of 
diagnosis, it would be important to clarify what is subclinical and 
clinical. Diagnoses to consider include PTSD and PGD.26

PTSD should be considered when traumatic stress reactions causing 
impairment in function have lasted for longer than four weeks following 
exposure to a life-threatening traumatic event. Stress reactions include 
re-experiencing the incident, heightened arousal, avoidance, and 
negative mood and thought.3 PTSD is more prevalent in the first months 
following a disaster.31,32 However, some studies have suggested an 
increase in prevalence after intentional trauma (including terrorism) over 
the first year postincident.26,33 Delayed PTSD cannot be diagnosed until 
longer than six months following the trauma.3

When considering PGD, it should be noted that individual grief processes 
are unique and need to be understood within a cultural context.30,34 
Most people experience a transient distress from bereavement rather 
than develop an ongoing functional impairment.30 The essential 
difference between normal grief and PGD is not the grief reactions, but 
the distress and disability caused by ongoing separation reactions, along 
with their persistence and pervasiveness.30 Specific symptoms include 
constant yearning, feeling on edge, trouble accepting the loss, uneasy 
about moving on with life, emotional numbness, trouble connecting to 
others, and feeling there is no future without the lost person.35 PGD 
should be considered after six to 12 months.30

ANSWER 5
Various assessment tools are available for use in general practice.

Black Dog Institute’s Mood Assessment Program (MAP) service36

This is a computerised assessment and diagnostic tool to assist in 
assessment, diagnosis and management. However, this service will be 
closed later in 2017 and will be replaced by e-mental health resources 
(refer to ‘Resources for patients and doctors’).

The Kessler Psychological Distress Scale (K10) 
The K10 is a useful tool for the assessment of general mental health 
assessment and for anxiety or depressive symptoms in the preceding 
four weeks.37

Primary Care PTSD-5 (PC-PTSD-5) 
PC-PTSD-5 is a screening tool for PTSD consisting of five questions.38 
This is considered positive (ie probable PTSD) if the person has 
experienced a frightening, traumatic event, and in the past month has 
had three of the following:38

• Had nightmares about the event or thought about the event when 
they did not want to.

• Tried hard not to think about the event or went out of their way to 
avoid situations that reminded them of the event.

• Been constantly on guard, watchful or easily startled.

• Felt numb or detached from people, activities or their surroundings.

• Felt guilty or unable to stop blaming themselves or others for the 
event or any problems the event may have caused.

The PC-PTSD-5 is available at www.ptsd.va.gov/professional/
assessment/documents/pc-ptsd5-screen.pdf

Inventory of complicated grief 
This examines feelings over the past month and resultant functional 
impairment to daily routine. Symptoms should have occurred 
consistently for longer than six months and cause significant 
impairment in functioning.4

Substance use check 
The Alcohol Use Disorders Identification Test (AUDIT-C)39 is a 
screening tool that can help clinicians to identify patients who are 
at-risk drinkers.

Sleep and mood diary
Keeping a sleep and mood diary provides a task for Jeff that gives 
information on how he is sleeping and records his mood several times 
during the day. Including three positive things that happen each day 
helps balance the focus from just negative events.

ANSWER 6
Terrorist events are very public events with increasingly frequent 
media coverage. Those affected have suggested that media coverage 
is like looking in a mirror. Those who experience terrorist events may 
be doing well after their experience of the event, but when they see 
reactions of a terrorist survivor on television, not even in Australia, they 
immediately know the journey ahead for that person and the feelings 
from their experience flood back. Terrorism can disrupt a survivor’s 
sense of trust, safety and fairness in the world.40

The majority of those affected by such traumatic events recover from 
the initial distress symptoms over time.31 However, exposure to 
terrorist attacks can be followed by a higher risk of PTSD symptoms, 
anxiety and depression,41 and bereavement can often be more severe 
due to the potential violent nature of the death.

In the immediate aftermath, or later following triggering events, GPs 
can provide psychological first aid42,43 to decrease the distress felt 
by patients. As the months progress, GPs have a role in identifying 
those who are experiencing more severe symptoms that are 
interfering with daily functioning. In the years following, as is the 
situation with Jeff, who presents three years later, GPs have a role in 
surveillance and management of longer term mental and physical 
effects, and in understanding the linkage of these to the preceding 
traumatic event as relevant.3,44 Eight years after the Bali bombings, 
directly affected individuals were still reporting high rates of 
psychological distress.13 

ANSWER 7
Indications for referral include when there is risk of harm to self or 
others, or when symptoms disrupt functioning, persist or escalate.
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Importantly, referral should be to a psychologist or psychiatrist 
experienced in trauma and bereavement.

Strategies the mental health professional may use include:

• focused psychological strategies including45

 – trauma-focused cognitive behavioural therapy46

 – psychoeducation, including motivational interviewing

 – relaxation strategies, including massage to help get the person 
off high alert

 – skills training, including management of anger, stress, triggers, 
anniversaries, and media, problem solving

• exercise regimes

• education on sleep hygiene for sleep issues

• use of e-mental health as appropriate47

• linkage with support groups

• dual process model of coping with bereavement with oscillation 
between the loss-oriented and the restoration-oriented life 
experiences (Table 1).

Table 1. Dual process model of coping with 
bereavement48

Everyday life experience

Loss-oriented Restoration-oriented

Grief work 

Intrusion of grief

Letting go – continuing or 
relocating bonds/ties

Denial or avoidance of restoration 
changes

Attending to life changes

Doing new things

Distraction from grief

Denial/avoidance of grief

New roles/identities/relationships

Oscillation between loss-oriented and restoration-oriented life experiences

CONCLUSION
You discuss some immediate strategies with Jeff to use around his 
issues of sleep, increasing alcohol consumption and anger 
management. You refer Jeff to a trauma–and bereavement experienced 
psychologist, but continue to see him regularly to monitor his progress.

Working with patients experiencing trauma and bereavement can be 
stressful for GPs. Acts of terrorism can affect whole communities and 
undermine their sense of safety. Community presentations to GPs at these 
times may include those with subclinical distress that may never become 
a clinical condition, especially when managed well. These consultations 
also require more vigilance in looking after oneself. GPs need to monitor 
their own health and be aware of the risk of vicarious trauma.

RESOURCES FOR PATIENTS AND DOCTORS
• PTSD resources – Phoenix Australia: Centre for Posttraumatic 

Mental Health

 – PTSD guidelines, www.phoenixaustralia.org/resources/ptsd-
guidelines OR http://phoenixaustralia.org/recovery/effects-of-
trauma/ptsd

 – A trauma event checklist is available for guidance, page 50 at: 
http://phoenixaustralia.org/wp-content/uploads/2015/03/
Phoenix-ASD-PTSD-Guidelines-Summary.pdf

• Complicated grief resources 

 – The Department of Veterans’ Affairs – Provides a GP summary 
on complicated grief, http://at-ease.dva.gov.au/professionals/
mental-health-advice-book/mental-health-advice-book-
introduction 

 – The Centre for Complicated Grief – Provides complicated grief 
assessment instruments, www.complicatedgrief.org/resources/
resources-for-health-professionals 

• e-Mental health in practice: A resource guide for practitioners 
provides an overview of online Australian mental health services, 
https://blackdoginstitute.org.au/docs/default-source/default-
document-library/emh_programs_services_booklet_updated_
april_2017.pdf?sfvrsn=8

• Lifeline, 13 11 14 and www.lifeline.org.au

• Doctors Health Advisory Service: a 24-hour phone service 

 – New South Wales and Australian Capital Territory: 02 9437 
6552

 – Victoria: 03 9495 6011

 – Northern Territory: 08 8366 0250

 – Queensland: 07 3833 4352

 – South Australia 08 8366 0250

 – Western Australia: 08 9321 3098  
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APPENDIX 8.8: SUPPORTING CHILDREN IN RESPONSE TO THE SYDNEY SIEGE  

JUST-IN-TIME INFORMATION 

 

Supporting children in response to the Sydney siege 
The siege that we are seeing unfold in Sydney today will be having, and will continue to 
have a significant impact on many people around Australia. There has been building 
anxiety that there will be deliberate harm done to people in public and the threat that this 
siege poses will touch on the fears of individuals, families and children.  
 

 
The nature of events, such as this siege, is that they are seemingly random, unexpected 
and take place in places where people go about their daily business with the belief that 
they are safe. And this is one of the factors that makes an event such as this trigger our 
fear. It threatens one of our core beliefs that we are essentially safe.  
 
Media coverage at times like this is important in providing people who are affected with 
news and information about loved ones, about where to go and when it is safe. Reading 
and watching the media coverage and following what is happening on social media 
leads to feelings of worry, anxiety and distress for most of us. It is normal to feel anxiety 
and sadness for those who are involved, their loved ones and others that are affected. 
We know, though, that for some people, this ongoing media coverage has the potential 
to lead to some more significant feelings of anxiety, worry and sadness. This can be 
especially true of children, who do not always have a good understanding of what they 
are reading about or witnessing in the media, and to some extent need to be protected 
from some of this ongoing coverage.  
 
When distressing events, such as this siege, are shown on TV, or covered on the radio 
or internet, parents need to be mindful of how much exposure their child has to this. The 
media can tend to focus on some of the more frightening aspects and images. Seeing 
this type of media coverage can cause distress or worry for children and young people. 
Children may also discuss these events amongst themselves, so even though children 
may not see images on TV, they may still be exposed through their conversations with 
others.  
 
Some of the ways this sort of media coverage can affect children and young people 
includes:  

• It can lead to children and young people thinking a lot about the event, which can 
impact on their sleep and can also impact on their concentration when they are at 
school.  

• It can cause worry and anxiety that the same thing may happen to them or their 
family.  
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x It can lead them to feel generally unsafe and worried and that some other bad event 
may happen to them or their family.  

Families can help to support children at this time by:  

x Restricting the amount of media coverage children see of the event.  
x Watching media coverage with your child so that you are there to answer any 

questions they may have.  
x Helping to remind your child that they are safe and that you are there to answer any 

questions for them if they feel unsafe.  
x Giving support to your child if they are upset and comforting them.  

 
Many children may feel worried or anxious over the days to come, but for most this will 
settle. If your child has worries or sadness about this event that continues over the days 
and weeks, then it is good to speak with a health professional about how your child is 
going.  
 
The Trauma & Grief Network: Supporting Families website has lots of helpful information 
for families on helping children with the impact of trauma. Some helpful resources 
include:  
Disasters, the media and your child 
 
SIGNS OF POSSIBLE TRAUMA IN CHILDREN AND ADOLESCENTS 

 
The strengths of children and families 
 
The Australian Child & Adolescent Trauma, Loss & Grief Network website also has an 
extensive range of resources on the impact of trauma for people working with children.  
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APPENDIX 8.9: RECOGNITION OF P.BURNS CONTRIBUTION TO DEVELOPMENT 

OF DISASTER HEALTHPATHWAYS CLINICAL GUIDANCE  

Reproduced with permission from Lizz Reay, Chief Executive Officer, Nepean Blue Mountains Primary Health Network. 
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APPENDIX 8.10: SUBMISSION TO ROYAL COMMISSION NATIONAL NATURAL 

DISASTER ARRANGEMENTS    

 

 1 

Submission to the Royal Commission into National 
Natural Disaster Arrangements – Issues paper 
questions – Dr Penelope Burns PhD candidate 
Australian National University 
 
My response to these questions supports my previous evidence as an RACGP witness provided at 
the Royal Commission hearing, my previous evidence as an expert witness and the RACGP’s original 
submission to the Royal Commission into National Natural Disaster Arrangements. My response also 
supports the RACGP’s separate response to these questions.  
 
Key qualifications, professional experience and academic research 
 
I am undertaking a PhD research at the Australian National University examining the health 
consequences of disasters and the roles, capabilities and capacities of general practitioners in 
disasters across the prevention, preparedness, response and recovery (PPRR) phases of disaster 
management. I have been working in primary care disaster healthcare for 12 years. 
 
Clinical work: 
I am a General Practitioner (GP) working in general practice in Sydney as well as in a local respiratory 
clinic.  
 
Academic qualifications: 
Bachelor of Medicine from the University of Newcastle 
Masters of Public Health and Tropical Medicine Distinction (University Medal) James Cook University 
 
Current disaster-related appointments: 

a) Foundation Co-chair, Primary Care Special Interest Group World Association for Disaster & 
Emergency Medicine (WADEM): https://wadem.org/sigs/primary-care/ 

b) Chair, NSW & ACT GP Disaster Management Committee, a multidisciplinary disaster 
healthcare group to support disaster healthcare preparedness and planning in general 
practice  

c) RACGP NSW & ACT Disaster Response Representative, designated position to provide 
advice, and support activities of the NSW&ACT RACGP State Faculty in disasters 

d) Member, GP Disaster Advisory Committee Southern NSW, a subgroup of the RACGP NSW 
& ACT GP Disaster Management Committee formed to specifically address issues relating to 
the recent NSW/ACT bushfires 

e) Deputy Chair, RACGP Disaster Management Specific Interest Network  
f) Instructor, Major Incident Medical Management Support (MIMMS) for Medical Command, 

teaching the systematic approach to disaster healthcare management 
g) Instructor, Emergo Train System of disaster exercises, teaching a simulation training for 

disaster healthcare management particularly used to test capacity in mass casualty events  
h) Member RACGP Mental Health Clinical Expert Group 
i) Senior Medical Educator, development of a variety of GP resources on mental health and 

disasters including Psychological First Aid and Skills for Psychological Recovery. 
j) Member, Emerging Minds GP Expert Reference group, development of a suite of resources 

to support GPs managing child mental health and wellbeing through the bushfires and 
COVID19 

k) Foundation member, Australian Child & Adolescent Trauma Loss & Grief Network 
(ACATGLN) Steering Committee (established by Professor Beverley Raphael at ANU), 
providing online resources for health professionals and parents managing children affected by 
trauma and loss. 

l) Member, Scientific Advisory Group, National Centre for Immunisation Research & 
Surveillance (NCIRS)  

m) Member, NSW Rural Doctors Network (RDN) Natural Disaster and Emergency Response 
Stakeholder Group 
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 2 

n) Member, Phoenix Australia PTSD Guideline Development Group - developing the NHMRC 
funded Australian Guidelines on PTSD 3rd Ed.  

o) Member, RACGP National COVID-19 Working Group, biweekly meetings through the 
pandemic on issues arising for general practice 

p) Member, National COVID-19 Clinical Evidence Taskforce Mild Illness Panel 
q) Member, National COVID-19 Clinical Evidence Taskforce Paediatric Panel 

 
Current RACGP Representative roles held:  

a) Expert Reference Group for the Australian Partnership (for) Preparedness Research on 
InfectiouS (disease) Emergencies (APPRISE) 

b) Australasian College for Emergency Medicine (ACEM) Disaster Subcommittee 
c) RACGP Expert Committee Practice Management and Technology 
d) RACGP Business Sustainability Working Group 
e) NSW&ACT RACGP Faculty Board – North Sydney and Beaches representative 

 
1a. Are the current national health coordination arrangements appropriate to 
respond to natural disasters in Australia?  
 
Current national health coordination arrangements do not yet adequately include systematic input 
from, or linkage to General Practice, the healthcare discipline that sees 95% of usual daily Australian 
healthcare encounters. (1) These healthcare needs do not cease in disasters. Evidence shows they 
increase, particularly chronic healthcare and mental healthcare needs.1 (7, 8) Failure to include 
general practice in planning, and only in an ad hoc manner in the response, and recovery, is omitting 
a large portion of local healthcare service provision and is potentially detrimental to the health care of 
Australians affected by disaster. This requires urgent attention before the next disaster. 
 
GPs are zero responders on the ground when disasters strike their local communities. (9) As the 
disaster evolves across urban, rural and remote regions of Australia, GPs provide a continuing 
healthcare service with a strong understanding of, and linkage with, the local community. (10) GPs 
remain in the years of aftermath managing ongoing health effects. (10) 
 
Incorporating GPs into the national health coordination arrangements over planning, response and 
recovery is crucial for several reasons.  Integration would support: 
 

1. a whole of health approach to disaster health care (11):  
This is crucial for holistic patient-focused comprehensive ongoing care of disaster-
affected individuals. Committing to an ongoing GP voice in planning and responding 
bodies in the national health coordination arrangements ensures planning 
incorporates realistic and optimal primary care contributions and capacities in 
disaster management and provides stronger opportunity to communicate and involve 
primary care as one agency alongside others including mental health and public 
health. GPs are the most accessed healthcare service with over 2 million 
presentations a week compared with 15,400 to hospital emergency departments. (4) 
 

2. a person-centred approach to disaster healthcare: 
Integration of all dimensions of a disaster affected person’s healthcare needs 
holistically is important in disasters. The current focus in disaster management is on 
visible acute injuries and mental health – however there is also a huge burden of care 
from exacerbations and maintenance of chronic disease, (7, 8) as well as a need for 
early surveillance for later emerging physical and mental health deterioration. A 

 
1 There is a high prevalence of chronic health conditions in Australian communities. In 2017-2018 almost half (47.3%) of 
Australians had one or more chronic conditions 2. ABS. National Health Survey: First Results, 2017-18. Canberra: Australian 
Bureau of Statistics; 2018. including mental health conditions. The BEACH evaluation by Sydney University showed over 40% 
of GP encounters in 2015-16 required management of one or more chronic conditions. 3. Britt H, Miller G, Henderson J, 
Bayram C, Valenti L, Harrison C, et al. General practice activity in Australia 2015-2016 Sydney University; 2016 September 
2016.  Mental health and psychological issues are the most common health issues managed by GPs. 4. RACGP. 
General Practice Health of the Nation 2018. Melbourne: RACGP; 2018, 5. RACGP. General Practice Health of the 
Nation 2019. Melbourne: RACGP; 2019. Of those who accessed mental health services 70.8% consulted a GP, 37.7% a 
psychologist, and 22.7% a psychiatrist. 6. AIHW. Mental health services in brief 2019. Canberra: Australian Institute of 
Health and Welfare; 2019. GPs manage mental health and psychological distress regularly. 
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reframing of the focus to a comprehensive longitudinal view of the patient as a whole 
person who may demonstrate adverse health effects across psychosocial and 
physical health over many months and years post disaster should be considered. 
 

3. a local community based approach – prioritisation of building local capacity to build local 
resilience (12): 

Disasters continue to devastate and recur in Australian communities. Recently some 
communities have suffered over-lapping and enduring drought, heatwave, bushfires 
and COVID. All these have profound short and long term effects on health and well-
being. Inclusion in planning and response supports businesses continuity for GPs, as 
a major local healthcare service, so they are able to continue to provide healthcare in 
the aftermath, especially in more remote rural communities. 

 
4. a disaster risk reduction approach as recommended in the United Nations Sendai Framework 

for Disaster Risk Reduction 2015-2030 (13): 
The epidemiology of the physical and mental health consequences of disasters 
shows the increased risk of morbidity and mortality to those with chronic conditions, 
and an increased vulnerability of certain populations such as the elderly, pregnant 
women and children amongst others. Preventative healthcare and active surveillance 
strategies for identification and early management of disaster health conditions in 
affected populations could be expected to reduce adverse health outcomes 

 
5. an evidence-based approach to disaster healthcare through supporting primary care and 

general practice disaster research support: 
Qualitative and quantitative research is required to provide a broader understanding 
of disaster healthcare needs and document the currently hidden burden of care being 
managed in general practice in contribution to disaster response. 

 
 
1b. How should current national health coordination arrangements to respond 
to natural disasters in Australia be improved? 
 
The ultimate goal of disaster healthcare should be provision of comprehensive coordinated patient 
focused healthcare from local community healthcare services supported as needed by state and 
federal response and resources. As recommended by the National Strategy for Disaster Resilience 
(12) a resilience-based approach is needed for emergency response and this should build local 
capacity and resilience in both the local community and the local healthcare services in the process. 
Crucially this requires partnerships with all healthcare providers involved when disaster strikes and 
should build on existing local resources and capacity. 
 
In my opinion the following four recommendations would facilitate that: 
 
1. General practice should be formally recognised as a discipline that contributes to disaster 
health care as integrally as public health and mental health, acknowledging that this was not always 
the case for the latter. (14)  
 
2. General practice expertise should be integrated into all levels of disaster health 
coordination planning, response and recovery – local, state/territory, and national by designated 
GP position2:  
  
at a national level this could include: 

- invitation for a disaster medicine expert GP to join the AHPPC 

 
2 These committees allow GPs themselves to define and refine their roles and responsibilities and to provide strong 
communication out to the rest of General Practice as part of the broader integrated disaster response and recovery plan. It is 
crucial that GPs are involved in defining their own role.  
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- re-establishment of the original GP Round Table3 established in 2009 to allow ongoing 
disaster-focused discussion, planning and communication across GP groups with the DoH 
(15) 
 

at a state/territory level  
- invitation and a formal position for a GP to be involved in disaster planning activities 

alongside Mental Health and Public Health disciplines 
- establishment of state/territory level GP round tables with membership of GP groups including 

PHN, state/territory mental health and public health representatives, and crucially a 
representative from the state/territory health disaster management units. This currently exists 
in NSW and as Chair of this group I can attest to its effectiveness in communication and 
collaboration on disaster planning.  
 

at a local level 
- involvement of GPs through the PHN in disaster management committees and planning as 

currently exists in Nepean Blue Mountains PHN. Comprehensive disaster planning across the 
PPRR continuum should continue to be supported in PHNs with strengthening of linkage to 
LHDs. There should be consistent all-hazard disaster planning in each PHN with consistent 
linkage to local LHDs with appropriate variation to accommodate the local context. 

 
 
Q2. Should primary care providers and primary health networks be better 
integrated in natural disaster preparedness, response and recovery? If so, how 
should this be done?  
 
GPs are local community healthcare responders and, as evidenced by innumerous natural disasters 
and the two pandemics over the last 12 years, will be there in the frontline when these disasters hit 
Australian communities. (10) One of the less visible health impacts in disasters is the loss of access 
to routine healthcare with increase in deterioration of chronic disease and an increase in acute 
exacerbations. (7, 8) WHO identified a high level of primary care need in the months following the 
ACEH tsunami (16) and this was echoed by emergency physicians in the 2011 Great East Japan 
Earthquake and Tsunami: 
 

“Chances to carry out emergency medical care were scarce … the need for a primary care 
system rather than disaster specialists was high immediately after the March 11 tsunami and 
earthquake … continuity of previous medical care was an essential part of these satellite 
clinics”        Kohsaka 2012 p.29  (17) 

 
I have already contributed a response to this question in my original submission to the Bushfire Royal 
Commission. Following from that my opinion is that there are three important points to consider in 
integration of GPs and primary health networks (PHNs) into disaster PRR which build on the 
response provided to question 1. 
 
1. PHNs are key to local coordination and linkage of general practice and other local healthcare 
providers such as local pharmacists and local allied health professionals to the existing local disaster 
systems through collaboration with their local health districts (LHDs). They should be supported to 
dedicate resources to ongoing disaster planning and training and exercising.  
 
2. Dedicated positions for GPs and PHNs within the existing disaster management structure are 
required, as already discussed in Q1. At a local level PHNs are able to link with LHDs, (18) at a state 

 
3 The General Practice Round Table (15. Department of Health and Ageing AG. General Practice Roundtable (GPRT) 
Meeting. In: Department of Health and Ageing AG, editor. ACT: Australian Government; 2013. was established during the last 
pandemic in 2009 to provide two-way advice and communication between the Chief Medical Officer and the discipline of 
General Practice in planning and response to a disaster. Membership was tightly regulated. As a previous member of that 
group my opinion is that it was a very effective engagement, planning and communication linkage to General Practice, which 
provided a forum for establishing GP capabilities and capacity to contribute during emergencies. It provided linkage with the 
more than 40,000 GPs attended by >90% population or 22 million patients annually. 4. RACGP. General Practice Health of 
the Nation 2018. Melbourne: RACGP; 2018. 
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level a PHN representative should be included in the state/territory GPRT and at a national level a 

representative should be included in the national GPRT.  
 

From a General Practice perspective: 
 

The evolution of the representation of roles for GPs in disasters across PPRR has been an integral 

part of my current ANU doctoral research on the Roles and Capabilities of GPs in disasters which has 

included interviews and discussions on these roles with disaster experienced GPs and with disaster 

managers who have worked with GPs during disasters. It has also been informed by my involvement 

in ongoing planning and response from an RACGP perspective in contributing to RACGP State 

Faculty Disaster Communication Plans, RACGP National Disaster planning and resource 

development including as Chair in development of the 2104 Pandemic FluKit and my early 

involvement with the Emergency Response Planning Tool for GP business continuity in disasters.  

 

The following discussion outlines the progression of suggested roles over the last decade. This was 

paralleled by development of roles for GP Divisions, ML and PHNs over the same time frame. 

 

In 2015, in an article published in the MJA Where are general practitioners when disaster strikes? (9) 

the roles of GPs across Prevention, Preparedness, Response, and Recovery (PPRR) were 

represented in the figure below. However, the role of GPs in disaster response was unable to be 

defined and so we described it as “emergency role poorly defined”.  

 
 

 
 
Figure 1: Current defined roles for general practitioners in disasters.  
Source: Reproduced with permission from Burns PL, Aitken PJ, Raphael B. Where are general practitioners when disaster 
strikes? Med J Aust. 2015;202(7):356-8.(9) See Annexure A. 
 

Following this the discussion on GP roles in disasters, informed by slowly increasing research 

evidence on roles GPS have played historically in disasters (10) and by the now expansive literature 

on the health consequences of disasters, has since evolved.  In Figure 2 below, Roles of general 
practitioners across the prevention, preparedness, response and recovery phases of disaster 
management from a 2019 MJA perspectives article: Primary care in disasters: an opportunity to 
address a hidden burden of health care (19) we now suggest that the role of GPs in response should 

be “continuing care and coordination of patient mental and physical health with the practice or 

community or on-site as practicable”  
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Figure 2:  Roles of general practitioners across the prevention, preparedness, response and recovery 
phases of disaster management.  
Source: Reproduced with permission from Burns PL, Douglas KA, Hu W. Primary care in disasters: opportunity to address a 
hidden burden of health care. Med J Aust. 2019;210(7):297-9 e1.(19) See Annexure B. 
 
This aligns with our now more detailed suggestion for GP roles in response informed by the evidence 
obtained from interviews conducted with disaster experienced GPs in Australia and New Zealand in 
Figure 3: characteristics of care driving the general practitioner response during disasters, compared 
with non-disaster times from General Practitioner in the field: A qualitative study of general 
practitioners’ experience in disaster healthcare (10) and is reiterated in the Australian Institute of 
Disaster Resilience’s Disaster Health Handbook released earlier this year. (20) 
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Figure 3: characteristics of care driving the general practitioner response during disasters, compared 
with non-disaster times 
Source: Reproduced with permission from Burns P, Douglas K, Hu W, Aitken P, Raphael B. General practitioners in the field: A 
qualitative study of general practitioners' experiences in disaster healthcare. Aust J Gen Pract. 2020;49(3):132-8. (10) See 
Annexure B. 
 
 
From a PHN perspective: 
 
I am able to comment on the PHN perspective from my background working closely with the 
NBMPHN since 2013 both through active disaster response in the 2013 NSW Blue Mountains 
bushfires (21) and through development of the Planning for Disaster Management: An emergency 
preparedness guide of Primary Health Networks and others supporting the local General Practitioner 
response during emergencies. (18)  
I continue to work with the NBMPHN and have worked with them on disaster HealthPathways4 to 
provide advice for GPs on the health consequences of disasters. 
 
As occurs in the NBMPHN integration of PHNs into local health disaster planning can occur through 
the LHD. This provides a clear chain of command and flow of communication in a disaster, as well as 
understanding of how this will be activated. Preparedness of local GPs with appropriate training on 
disaster systems, with regular targeted communications from the PHN in the lead up to the event 
provides clear understanding of the evolving situation, how GPs can contribute within the system, and 
enhances the GPs own safety at a time when the GP’s own local community is being affected.  
 
 
Q3. What approaches could be adopted to better support primary care 
providers to provide health services in the response and recovery phases of a 
natural disaster? 
 
The key to better support primary care providers to provide health services in the response and 
recovery phases of a natural disaster is to include them in planning and preparedness. GPs should be 
included in the planning sessions so they can articulate how they can contribute, in the practice 
exercises so their roles can be exercised and reviewed, and relationships can be developed with 
other responders. In improving involvement in planning and preparedness they will be better 
supported in response and recovery.  

 
4 an online information resource to assist GPs assess and manage medical conditions and advice on local community and 
secondary health care referral 
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Funding of GP to allow ongoing provision of mental health, physical health, chronic disease 
management, preventative health and ongoing surveillance for early identification of the health 
consequences of disasters as well as to support for business continuity of small GP businesses 
impacted financially by the disasters despite continuing to deliver healthcare to their best ability under 
adverse circumstances. 
 
 
Q6. What should be the priority areas of research concerning the physical and 
mental health impacts of natural disasters?  
 
My response to this comment is based on: 
The evidence from my research as a current doctoral student at the Australian National University on 
the roles and capabilities of General Practitioners in disasters which includes:  

• a systematic literature review examining the health consequences of disasters 
• interviews with disaster-experienced GPs in Australia and New Zealand providing data on the 

early presentations to general practice (10) 
• my collaboration on and contribution to:  

o WHO Primary health care and health emergencies (22) 
o NSW Health Disaster Mental Health Handbooks 1-5 (23-28) with Emeritus Professor 

Beverley Raphael 
o Information for General Practitioners involved with the NSW Bushfires 2013 (29) with 

Emeritus Professor Beverley Raphael 
o disaster Health Pathways for GPs with NBMPHN immediately preceding the 

2019/2020 Australian Bushfires  
o Disaster Management: A Primer for Students and Practitioners (30)  
o The needs of people with Diabetes and other chronic conditions (31) and My 

Diabetes Emergency Plan (32) with Australian Diabetes Educators Association and 
Diabetes Australia  

 
Response to this question 6: 
In order to inform disaster healthcare service planning and activities, I would recommend that key 
priorities in researching the health consequences of disasters should contribute knowledge in the 
following 6 domains: 
 
1. the scope and breadth of the health impacts more broadly across physical, mental, psychosocial 
and social determinants of health AND 
2. the scope and breadth of the health impacts more broadly across primary, secondary, and 
tertiary care (e.g. there is little literature on the health consequences presenting to general practice in 
the days, weeks, months, years post disaster) 
3. the impact on health services in disasters and how to create more resilient healthcare systems 
(e.g. financial impacts on rural general practices in disasters can have a long-term impact on delivery 
of local community health service) 
4. the epidemiology of these health impacts – the prevalence, the incidence, the deterioration in 
existing conditions, and the temporal presentation of health effects (so that surveillance for early 
detection and primary and secondary prevention can be established) 
5. the interventions that improve or prevent deterioration of health conditions (e.g. through early 
review and management such as the effects seen on diabetes, hyperlipidemia and high blood 
pressure in relation to healthcare continuity vs disruption)  
6. the changed environment post disaster including the effects of disasters on the social 
determinants of health and on the chronobiology of medical conditions  
 
Background to the response to question 6: 
 
Scope of disaster healthcare related effects: 
Our understanding of the needs of disaster-affected individuals and communities is expanding. The 
health effects of disasters can be rapid and immediate such as acute injury in an earthquake or a 
flash flood. Outcomes can be long term occurring days to years and even generations after the 
original event. Effects on physical can impact mental health and vice-a-versa. Effects can be further 
compounded by lack of access to basic needs (food, water, power, shelter, safety) and characteristics 
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of individuals and communities. There are also aspects of healthcare during a disaster concerned with 
maintaining continuity of care for those with chronic conditions and preventative healthcare activities.  
Any disaster individual can be affected by multiple effects. To manage these effectively, disasters 
require a strong whole of health response.  
 
My understanding of health effects of disasters has been informed by a literature review I have 
undertaken as part of my doctorate. It is currently unpublished. A systematic review was conducted of 
the literature published from January 2007 to December 2016 on PubMed, EMBASE and Google 
Scholar databases. Search terms combined MeSH terms and keywords for “disaster exposure” and 
“health outcomes”. Inclusion and exclusion criteria refined the search.  
 
The search retrieved 165 articles covering exposure to natural disasters due to fires, floods, cyclones, 
storms, earthquakes, tsunamis, heatwaves and droughts; and man-made disasters due to technology 
or terrorism; as well as health outcomes relevant to management of patients in primary care covering 
cardiology, respiratory medicine, endocrinology, gastroenterology, dermatology, chronic conditions, 
aged care, substance use, musculoskeletal conditions and infectious diseases. Reflecting the difficult 
research environment of disasters, the studies retrieved were predominantly cross-sectional and 
longitudinal cohort studies with a few case studies to clarify new/emerging conditions. Content 
analysis identified an increase in prevalence, incidence and association of many health issues 
following disasters over immediate, intermediate and long-term periods with deterioration of existing 
chronic conditions.  
 
The findings of this review demonstrate the increased association of many clinical conditions with 
disasters, along with new incident conditions, and an exacerbation of pre-existing conditions. Effects 
on social determinants of health were noted as significant and potentially contributed to poorer health 
outcomes supporting the proposal that disasters themselves are an environmental determinant of 
health.  
 
Conspicuously over 98% of available articles were “secondary” data from hospitals and emergency 
departments (EDs), medical outreach teams or population-based sources with little research based in 
primary healthcare general practice.  
 
The data highlighted the specific needs of particular groups including the elderly, pregnant women, 
evacuees, and those with chronic diseases such as diabetes and cardiovascular disease. The 
literature frequently reported acute exacerbations of chronic diseases presenting to overwhelmed 
medical facilities in the days following disasters for DM, AMI, HTN, chronic bronchitis, hypertensive 
kidney disease, CKD, dialysis dependence, prescription refills and drug dependence.(7, 33) 
 
Chronic disease needs accounted for almost half the presentations to a medical facility following the 
2004 Aceh tsunami. (34) Almost three-quarters of evacuees post Hurricane Katrina reported at least 
one chronic condition. (35) 
 
Key healthcare issues for chronic disease management from the review included:  
 
Management of medication in chronic disease  

• Procurement and continuity of regular medication (7, 34, 36, 37) 
• Increased dosage requirements (8) 
• Variation to type of medications needed (38) 
• Medication adherence (8, 35, 37) 
• Integrity of medication (39) 
• Benefit of local knowledge in provision of healthcare (8) 

 
Healthcare needs of chronic disease  

• Individuals with a greater number of comorbid chronic conditions required increased 
healthcare provision (7, 36, 40) 

• Changes in frequency and healthcare needs occurred in presentations to primary care (41-
44) 

• Lack of a primary care provider was associated with lack of medications in evacuation (7) 
• Acute presentations were more likely in those with chronic conditions (7) 
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• Changes in chronic disease parameters and in medication doses were documented (33, 38, 
45) 

• Variation in prescription patterns occurred over time (41) 
• Appropriateness of local knowledge improved provision of healthcare (8) 

 
The expanding literature on the physical and mental health consequences of disasters provides an 
epidemiological pattern of disease presenting over the immediate, short term and longer term. The 
multiple health effects across health care domains such as acute, chronic, physical, psychosocial, 
public health, and social determinants, with movement of population support a comprehensive 
approach to disaster healthcare management.  
 
This highlights the need for a whole of health response to disaster healthcare. For general practice 
that includes ongoing preventive healthcare, chronic disease management to prevent deterioration 
and acute exacerbations, as well as active surveillance and early management of conditions 
presenting to general practices during and after disasters.  
 
In accordance with the Sendai Framework for Disaster Risk Reduction 2015-2030 (13) early 
management is an opportunity for disaster health risk reduction in order to prevent acute deterioration 
of these conditions. This is well within the scope of usual general practice and could contribute to 
decreasing the load presenting to the local hospitals and emergency departments. 
 
Disasters require a powerful united whole of health system response. Strong evidence exists for the 
strength that primary care brings to health systems. This includes the health benefits of continuous 
health care delivery and coordination by general practitioners. (46) Routine primary care is associated 
with positive community health outcomes: a decrease in cancer, heart disease, stroke and all-cause 
and infant mortality rates as well as an increase in life span and general wellness. (47, 48) WHO 
articulates this in their report, Primary Healthcare Now More Than Ever. (49)  
  
 
 

Bibliography 
 

1. AIHW. Medicare-subsidised GP, allied health and specialist health care across local 
areas, 2013–14 to 2017–18. Canberra: Australian Institute of Health and Welfare; 2018. 
2. ABS. National Health Survey: First Results, 2017-18. Canberra: Australian Bureau of 
Statistics; 2018. 
3. Britt H, Miller G, Henderson J, Bayram C, Valenti L, Harrison C, et al. General practice 
activity in Australia 2015-2016 Sydney University; 2016 September 2016. 
4. RACGP. General Practice Health of the Nation 2018. Melbourne: RACGP; 2018. 
5. RACGP. General Practice Health of the Nation 2019. Melbourne: RACGP; 2019. 
6. AIHW. Mental health services in brief 2019. Canberra: Australian Institute of Health 
and Welfare; 2019. 
7. Greenough PG, Lappi MD, Hsu EB, Fink S, Hsieh YH, Vu A, et al. Burden of disease and 
health status among Hurricane Katrina-displaced persons in shelters: a population-based 
cluster sample. Ann Emerg Med. 2008;51(4):426-32. 
8. Jhung MA, Shehab N, Rohr-Allegrini C, Pollock DA, Sanchez R, Guerra F, et al. Chronic 
disease and disasters medication demands of Hurricane Katrina evacuees. Am J Prev Med. 
2007;33(3):207-10. 
9. Burns PL, Aitken PJ, Raphael B. Where are general practitioners when disaster 
strikes? Med J Aust. 2015;202(7):356-8. 
10. Burns P, Douglas K, Hu W, Aitken P, Raphael B. General practitioners in the field: A 
qualitative study of general practitioners' experiences in disaster healthcare. Aust J Gen 
Pract. 2020;49(3):132-8. 

NND.800.001.00069.01_0010



Appendix 8.10 

473 

 

 11 

11. FitzGerald GJ, Capon A, Aitken P. Resilient health systems: preparing for climate 
disasters and other emergencies. Med J Aust. 2019;210(7):304-5. 
12. COAG. National strategy for Disaster Resilience. In: Department A-G, editor. Barton, 
ACT: Commonwealth of Australia; 2011. 
13. Nations U. Sendai Framework for Disaster Risk Reduction 2015_2030. In: UNISDR, 
editor.: United Nations; 2015. 
14. Raphael B, Meldrum L. The evolution of mental health responses and research in 
Australian disasters. J Trauma Stress. 1993;6(1):65-89. 
15. Department of Health and Ageing AG. General Practice Roundtable (GPRT) Meeting. 
In: Department of Health and Ageing AG, editor. ACT: Australian Government; 2013. 
16. WHO. Three months after the Indian Ocean earthquake-tsunami report. Geneva: 
WHO; 2004. 
17. Kohsaka S, Endo Y, Ueda I, Namiki J, Fukuda K. Necessity for primary care 
immediately after the March 11 tsunami and earthquake in Japan. Arch Intern Med. 
2012;172(3):290-1. 
18. NBMPHN. Planning for Disaster Management: An emergency preparedness guide of 
Primary Health Networks and others supporting the local General Practitioner response 
during emergencies. Penrith: Nepean Blue Mountains Primary Health Network; Wentworth 
Healthcare; 2019. 
19. Burns PL, Douglas KA, Hu W. Primary care in disasters: opportunity to address a 
hidden burden of health care. Med J Aust. 2019;210(7):297-9 e1. 
20. AIDR. Health and Disaster Management Department of Home Affairs, Australian 
Government; 2019. 
21. Reay E, Burns P. The Role of Primary Health Networks and General Practitioners in 
Disasters: Nepean Blue Mountains Primary Health Network’s Preparedness Guide. Prehosp 
Disaster Med. 2019. 
22. WHO. Primary health care and health emergencies. World Health Organisation; 
2018. 
23. Raphael B. NSW Health Disaster Mental Health Manual. NSW Health; 2012. 
24. Raphael B. Resilience and Disaster Adaptations. NSW Health; 2012. 
25. Raphael B. Psychological First Aid. NSW Health; 2012. 
26. Raphael B. General and Broadly Based Interventions for Mental Health 
Consequences of Disasters. NSW Health; 2012. 
27. Raphael B. Bereavement, Loss and Dislocation.: NSW Health; 2012 2012. 
28. Raphael B. Specialised Assessment and Treatment for Post Disaster Psychiatric 
Morbidity.: NSW Health; 2012. 
29. Burns P, Raphael B. Information for General Practitioners involved with the NSW 
Bushfires 2013. 2013. 
30. Fitzgerald G, Tarrant M, Aitken P, Fredriksen M. Disaster Health Management: A 
Primer for Students and Practitioners. First ed. New York 
London: Routledge; 2016 September 2016. 
31. ADEA. The Needs of People with Diabetes and other chronic conditions in Natural 
Disasters: A guide for emergency services, local councils and the not-for-profit sector. 
Woden, ACT: National Diabetes Services Scheme, Diabetes Australia; 2016. 
32. ADEA. My Diabetes Emergency Plan. In: Association ADE, editor.: NDSS, Diabetes 
Australia; 2016. 

NND.800.001.00069.01_0011



Appendix 8.10 

474 

 

 12 

33. Lee DC, Gupta VK, Carr BG, Malik S, Ferguson B, Wall SP, et al. Acute post-disaster 
medical needs of patients with diabetes: emergency department use in New York City by 
diabetic adults after Hurricane Sandy. BMJ Open Diabetes Res Care. 2016;4(1):e000248. 
34. Guha-Sapir D, van Panhuis WG, Lagoutte J. Short communication: patterns of chronic 
and acute diseases after natural disasters - a study from the International Committee of the 
Red Cross field hospital in Banda Aceh after the 2004 Indian Ocean tsunami. Trop Med Int 
Health. 2007;12(11):1338-41. 
35. Kessler RC. Hurricane Katrina's impact on the care of survivors with chronic medical 
conditions. J Gen Intern Med. 2007;22(9):1225-30. 
36. Der-Martirosian C, Riopelle D, Naranjo D, Yano EM, Rubenstein LV, Dobalian A. Pre-
earthquake burden of illness and postearthquake health and preparedness in veterans. 
Prehosp Disaster Med. 2014;29(3):223-9. 
37. Tomio J, Sato H, Mizumura H. Interruption of medication among outpatients with 
chronic conditions after a flood. Prehosp Disaster Med. 2010;25(1):42-50. 
38. Fonseca VA, Smith H, Kuhadiya N, Leger SM, Yau CL, Reynolds K, et al. Impact of a 
natural disaster on diabetes: Exacerbation of disparities and long-term consequences. 
Diabetes Care. 2009;32(9):1632-8. 
39. Levine M, LoVecchio F, Ruha AM, Chu G, Roque P. Influence of drug use on morbidity 
and mortality in heatstroke. J Med Toxicol. 2012;8(3):252-7. 
40. Miller AC, Arquilla B. Chronic diseases and natural hazards: impact of disasters on 
diabetic, renal, and cardiac patients. Prehosp Disaster Med. 2008;23(2):185-94. 
41. Sepehri G, Haj-Akbari N, Sepehri E, Mohsen-Beigi M. The quality of prescription drug 
utilization five years after the 2003 Bam earthquake. Int J Health Care Qual Assur. 
2012;25(7):582-91. 
42. Slottje P, Smidt N, Twisk JWR, Huizink AC, Witteveen AB, Van Mechelen W, et al. Use 
of health care and drugs by police officers 8.5. years after the air disaster in Amsterdam. Eur 
J Public Health. 2008;18(1):92-4. 
43. Soeteman RJ, Yzermans CJ, Kerssens JJ, Dirkzwager AJ, Donker GA, ten Veen PM, et 
al. Health problems presented to family practices in the Netherlands 1 year before and 1 
year after a disaster. The Journal of the American Board of Family Medicine. 
2007;20(6):548-56. 
44. Soeteman RJ, Yzermans CJ, Spreeuwenberg P, Lagro-Janssen TA, van den Bosch WJ, 
van der Zee J. Changes in the pattern of service utilisation and health problems of women, 
men and various age groups following a destructive disaster: a matched cohort study with a 
pre-disaster assessment. BMC Fam Pract. 2008;9(1):48. 
45. Leppold C, Tsubokura M, Ozaki A, Nomura S, Shimada Y, Morita T, et al. 
Sociodemographic patterning of long-term diabetes mellitus control following Japan's 3.11 
triple disaster: a retrospective cohort study. BMJ open. 2016;6(7):e011455. 
46. Maarsingh OR, Henry Y, van de Ven PM, Deeg DJ. Continuity of care in primary care 
and association with survival in older people: a 17-year prospective cohort study. Br J Gen 
Pract. 2016;66(649):e531-9. 
47. Macinko J, Starfield B, Shi L. Quantifying the health benefits of primary care 
physician supply in the United States. Int J Health Serv. 2007;37(1):111-26. 
48. Starfield B, Shi L, Macinko J. Contribution of primary care to health systems and 
health. Milbank Q. 2005;83(3):457-502. 
49. WHO. The World Health Report 2008: Primary Health Care Now More than Ever. 
Geneva: WHO; 2008 2008.  Contract No.: ISBN 978 92 4 156373 4. 

NND.800.001.00069.01_0012



Appendix 8.10 

475 

 

Annexures: 
 
Annexure A Burns PL, Aitken PJ, Raphael B. Where are general practitioners when 
disaster strikes? Med J Aust. 2015;202(7):356-8.  
Source: Reproduced with permission from the Medical Journal of Australia. 
 
Annexure B Burns PL, Douglas KA, Hu W. Primary care in disasters: opportunity to 
address a hidden burden of health care. Med J Aust. 2019;210(7):297-9 e1. 
Source: Reproduced with permission from the Medical Journal of Australia. 
 
Annexure C Burns P, Douglas K, Hu W, Aitken P, Raphael B. General practitioners in the 
field: A qualitative study of general practitioners' experiences in disaster healthcare. Aust J 
Gen Pract. 2020;49(3):132-8. 
Source: Reproduced with permission from the Australian Journal of General Practice. 
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APPENDIX 8.11: BUILDING GP CAPACITY IN TIMES OF DISASTER ARTICLE 

Reproduced with permission from Medical Journal of Australia from Burns P, Manderson K. Building GP Capacity in times of 

disaster. MJA Insight. 2020(3).   (9) 
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APPENDIX 8.12: WADEM PRIMARY CARE SIG POSITION STATEMENT 

Reproduced with permission from the World Association of Disaster and Emergency Medicine. Available at: 

https://wadem.org/about/position-statements/   (412) 

 

 

 

Role of Primary Care in Disasters

Strong health care systems are founded on a strong primary healthcare sector of local community-based

healthcare providers.1,2 This can be attributed to the central role primary care plays in integrating care

within health systems.3,4 Health care systems with an effective primary care sector demonstrate greater

effectiveness and efficiency and are more equitable.5 Importantly, the effective integration of the

primary care sector into the health care system can reduce the high health costs and health services’

utilization associated with chronic disease management.6

While the World Health Organization acknowledges primary health care as an “essential foundation for

health emergency and risk management, and for building community and country resilience within

health systems,”7 primary care is often underrepresented in discussions related to disaster and

emergency situations.

As such, WADEM recognizes primary care as an essential element of disaster health care and supports a

holistic whole-of-health approach to disaster management inclusive of all levels of healthcare within the

entire disaster cycle of prevention, preparedness, response, and recovery. WADEM strongly endorses the

inclusion and integration of the primary health care workforce in emergency preparedness and planning,

with the goal of optimizing their contributions to emergency health response and recovery.

Building local health care professional capability and capacity is key to enhancing local community

resilience, a key strategy alluded to in Australia’s National Strategy for Disaster Resilience by the Council

of Australian Governments.8 A resilient health system, as described by Fitzgerald, Capon, and Aitken, is “a

system that integrates all aspects of health care [which] is essential for facing future challenges”.9

Greater emphasis on building community health care prevention and preparedness has the potential to

foster efficient utilization of local response and associated resources and reduce the need for an external

response when catastrophes do occur. This enables effective response to the significant increase in

primary health care burden highlighted by the research, in particular the needs of those with chronic
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APPENDIX 8.13: DISASTER RESPONSE WEBPAGE SUPPORTING GPS AFFECTED 

BY SEVERE FLOODING IN THE STATES OF NSW AND QUEENSLAND, AUSTRALIA.  
Reproduced here with permission from the Royal Australian College of General Practitioners. Providing care and support during disasters. 
East Melbourne, Vic: RACGP, 2019. Available at [https://www.racgp.org.au/running-a-practice/practice-management/managing-
emergencies-and-pandemics/naturaldisasters#Extensions_for_flood_affected_practices] [Accessed 17 March 2022] 
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APPENDIX 8.14: INTEGRATING THE SENDAI FRAMEWORK INTO PRIMARY HEALTH 

NETWORKS: AN AUSTRALIAN EXPERIENCE  

Reproduced with permission from the Prehospital and Disaster Medicine. Ryan B, Burns P, Bhatia S. Integrating the Sendai Framework into 
Primary Health Networks: An Australian Experience. Prehosp Disaster Med. 2017;32(2):S205. (667) 

  

Study/Objective: The objectives were to evaluate the progress
in achievement of the nine targets, of the 10-year African
regional strategy for health disaster risk management.
Background: In November 2012, the 62nd session of the
Regional Committee for Africa of the World Health Organi-
zation adopted a comprehensive 10-year regional strategy for
health Disaster Risk Management (DRM). This was intended
to operationalize the World Health Organization’s core com-
mitments to health DRM and the Hyogo Framework for
Action 2005–2015, in the health sectors of the 47 African
member states. This study reported the formative evaluation of
the strategy, including evaluation of the progress in achieving
nine targets (expected to be achieved incrementally by 2014,
2017, and 2022).
Methods: This study used a mixed methods design. A cross-
sectional quantitative survey was conducted along with a review
of available reports and information on the implementation of
the strategy. A review meeting to discuss and finalize the study
findings was also conducted.
Results: In total, 58 % of the countries assessed had established
DRM coordination units within their Ministry of Health
(MOH). Most had dedicated MOH DRM staff (88 %) and
national-level DRM committees (71 %). Only 14 (58 %) of the
countries had health DRM subcommittees using a multi-
sectoral disaster risk reduction platform. Less than 40 % had
conducted surveys such as disaster risk analysis, hospital safety
index, and mapping of health resources availability. Key chal-
lenges in implementing the strategy were inadequate political
will and commitment resulting in poor funding for health
DRM, weak health systems, and a dearth of scientific evidence
on mainstreaming DRM.
Conclusion: Implementation of the strategy was behind
anticipated targets despite some positive outcomes. Health
system-based, multi-sectoral, and people-centred approaches
are proposed to accelerate implementation of the strategy in the
post-Hyogo Framework of Action era.
Prehosp Disaster Med 2017;32(Suppl. 1):s204–s205

doi:10.1017/S1049023X17005349

Integrating the Sendai Framework into Primary Health
Networks: An Australian Experience
Benjamin J. Ryan1, Penelope Burns2, Sanjaya Bhatia3

1. Northern Queensland Primary Health Network; UNISDR Global
Education and Training Institute; James Cook University, Cairns/
QLD/Australia

2. School Of Medicine, Australian National University, Garran/
ACT/Australia

3. UNISDR, Global Education and Training Institute, Incheon/
Korea, Republic of

Study/Objective: To explore the feasibility of integrating the
Sendai Framework into primary health networks in Australia.
Background: Over the past 20 years, the exposure of the
population to weather-related disasters in Australia and across
the world has increased faster than vulnerability decreased. This
highlights the need to focus disaster risk reduction strategies
on the elderly, people with disabilities and those with chronic
diseases. To help address this challenge, the Northern

Queensland Primary Health Network, Australia, partnered
with UNISDR’s Global Education and Training Institute
(UNISDR-GETI) to explore the feasibility of integrating the
Sendai Framework into primary health networks.
Methods: The research was conducted using qualitative and
quantitative research methods. Participants included general
practitioners, pharmacists and other disaster management
stakeholders. The workshop methodology was based on the
private sector materials used by UNISDR-GETI (United
Nations International Strategy for Disaster Reduction
(UNISDR), Global Education and Training Institute
(UNISDR-GETI). Qualitative data was collected during the
workshops in Cairns, Townsville and Mackay, Queensland,
Australia. The quantitative data was collected through a survey
of participants after the workshop. A thematic analysis was
conducted to analyze the workshop data. Descriptive statistics
was used to analyze survey data.
Results: The workshops increased the knowledge of how and
why the primary health networks should have an active role in
disaster risk reduction activities. Participants indicated that they
are now confident they can help integrate primary health into
the disaster system by developing and implementing con-
tingency plans. A consistent theme was the need to clearly
define the role and function of the primary health network
within the Australian disaster system. This should be com-
plemented by access to accredited training.
Conclusion: The workshops identified that the Sendai Frame-
work can be integrated into primary health networks in Australia.
This can be sustainably achieved by strengthening partnerships
with the academic and government sectors to research roles of
primary health professionals, health service providers and the
capacity of disaster systems to support local needs.
Prehosp Disaster Med 2017;32(Suppl. 1):s205

doi:10.1017/S1049023X17005350

The Centrality of Communities and Civil Society in
Epidemic and Pandemic Prevention: A Framework for
Improved Preparedness and Response
Amanda McClelland
International Federation of the Red Cross and Red Crescent, Geneva/
Switzerland

Study/Objective: Large-scale epidemics and pandemics pose a
serious threat, not only to global health security but also to
countries, communities and individuals in their efforts to
achieve resilience. The threat of emerging infectious diseases,
including those of zoonotic origin, and the increasing pre-
valence of diseases previously controlled by antimicrobials and
vaccination efforts, is a cause for concern to the global health
community. Communities play an important role in preven-
tion, early detection and early response regarding this threat.
Communities can support the containment and control of
infectious disease threats, limiting geographic spread, saving
lives, and mitigating negative impacts.
Background: Recent outbreaks have demonstrated that with-
out community-driven efforts to prevent, detect and respond to
infectious disease threats, government efforts can be delayed
and negatively impacted. However, communities cannot

April 2017 Prehospital and Disaster Medicine

Public Health s205
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APPENDIX 9.1: 2014-2021 LITERATURE REVIEW GENERAL PRACTITIONERS IN 

DISASTERS ARTICLES 

 

 

 

 

2014 to 2021 Literature Review: Potential roles for GPs and GP Organisations proposed by retrieved articles based on research evidence or experience

No. Lead Author (year) Article Title
Main Hazard 
or Topic Study Response Roles and Recommendations Recovery Roles and Recommendations Prevention and Preparedness Roles and Recommendations

1
Anikeeva et al. 
(2016)

Opportunities for general 
practitioners to enhance 
disaster preparedness 
among vulnerable 
patients all perspectives

Planning in General Practice and for General Practitioners roles:
1. risk reduction for most vulnerable individuals
2. identification of vulnerable patients prior to the disaster by assessment of risk factors 
through: 
    i.  use of GP software to record patient health status, provide assessment of vulnerabilities, 
and to support referral to community healthcare for resilience building 
    ii.  follow up with GP or GP team to follow through on disaster preparedness 

2 Yilmaz et al. (2020)

Awareness of family 
physician residents of 
their roles in disaster 
health management: a 
cross-sectional study in 
Turkey all

cross-sectional  
survey

Planning in General Practice and for General Practitioners roles:
1. establish routine disaster education for GPs 
2. establish preparedness and planning involvement for GPs

Findings:
i.   paucity of training on disaster medicine in GP trainees (9.2%) 
ii.  low level of knowledge level on the subject
iii. strong support of a role for GPs in disasters (80%)  
iv. 83.3% of the residents had never joined a disaster drill
v.  94.3% had never participated in making or applying a disaster plan
vi. 97.7% had never worked in any disaster

3
Wyte-Lake et al. 
(2018)

: Education of Elderly 
Patients About 
Emergency 
Preparedness by Health 
Care Practitioners all editorial

Planning in General Practice and for General Practitioners roles:
1. planning and preparedness of patients assisted by HCWs requires a standardised tool

Findings:
i.  authors developed a preparedness tool for HCWs 

4 Gulland (2017)

Doctors commended for 
their bravery in 
response to terrorist 
incidents terrorism news article

GPs roles: 
1. nil suggested

Findings:
i. report of an award given to a GP trainee zero responder post terrorist attacks in Westminister 
England, who responded bravely to assist the first injured victims of the attack.

5
Pekez-Pavlisko et al. 
(2018)

Family Physicians 
toward their 
Preparedness for 
Disaster Management

mass 
gathering

cross-sectional  
survey

Planning in General Practice and for General Practitioners roles:
1. inclusion of disaster medicine in medical training and regular educational activities

Findings:
i.   high motivation from GPs for involvement in disaster management 
ii.  high awareness of risk of mass casualty events amongst Croatian GPs
iii. low level of training and preparedness
iv. lack of disaster management experience 
v.  16.4 % had participated in disaster management at the scene
vi. male GPs better prepared: more familiar with triage and assessment for exposure to specific 
toxic agents

6 Iacobucci (2016)

Five minutes with . . . 
Glyn Phillips, GP and 
Hillsborough survivor

mass 
gathering news article

GPs roles:
1. nil suggested

Findings:
i.   interview with a GP spectator at Hillsborough during the crush
ii.  personal traumatic effect detailed -seeing younger brother injured, and treating an severely 
injured man
iii. the personal effects on a spontaneous first responder are highlighted
iv. GP reported difficulty in returning to work 9 days later
v. GP reported features of post traumatic stress for 6 months following the event

7 Kazmi (2017)
A GP's experience of the 
Grenfell Tower fire technological news article

GPs roles:
1. flexibility in roles important - playing, empathising and witnessing
2. importance of uniting the local community in a warm environment 

Findings:
i.   recount by a local GP of his experience in the rescue centre post June 2017 Grenfell Tower 
fire
ii.  outlines spontaneous actions taken by his practice to assist those affected, incl. a number of 
affected patients
iii. identifying those affected for outreach including "comfort calls", offering walk-in appts, and 
providing scripts
iv. highlights importance of environment: outside rescue centre stark with workers in biohazard 
suits: inside warm, united and welcoming. Local residents arriving with food, face-paint and 
supplies, everyone helping everyone. 
v.  he felt redundant as a doctor so he played with children, witnessed grief, and provided 
empathy.

8 Man et al. (2016)

Gastrointestinal, 
influenza-like illness 
and dermatological 
complaints following 
exposure to floodwater: 
a cross-sectional survey 
in The Netherlands flood cross-sectional study

GPs roles:
1. awareness of potential flood water contamination and effects
2. management of clinical presentations

Findings:
i.   flood water contamination
ii.  contact with floodwater sign. assoc'd with inc. gastrointestinal [odds ratio (OR 4.44)], ILI (OR 
2.75) and dermatological (OR 6.67) complaints, and GP visits (OR 2.72) 
iii. hand contact with floodwater assoc'd with gastrointestinal and dermatological complaints
iv. post-flooding cleaning operations and walking/cycling through floodwater assoc'd with ILI 
complaints
v.  authors note floodwater-associated diseases can occur in urban settings after extreme 
rainfall in high-income countries

9 Johal et al. (2014)

Coping with disaster: 
general practitioners' 
perspectives on the 
impact of the 
Canterbury earthquakes earthquake

qualitative 
descriptive 

GPs roles:
awareness of selfcare strategies prior to the disaster

Findings:
i.   increased and different workload
ii.  working outside usual scope especially in relation to patients need assistance with financial 
aid
iii. dual impact on work and personal lives
iv. variable coping strategies, some identified in retrospect
v. bidirectional support between GPs and community 
vi. authors suggest GPs and RNs have a significant role to play in disasters

GPs roles:
1. locum support in the aftermath especially at several months
2. need for ongoing selfcare in the aftermath including 
professional support if required

10 Johal et al. (2017)

Comparing the 
experiences of nurses 
and general 
practitioners after the 
Canterbury, New 
Zealand earthquake 
sequence 2010-2011 earthquake

qualitative 
descriptive 

GPs roles: 
1. compassionate monthly non-clinical staff meetings
2. personal support of GPs and RNs to support professional work

Findings: 
i.   dual impact on work and personal lives
ii.  ongoing changed and different workload and work roles in the 
aftermath
iii. working with reduced resources
iv.  authors suggest GPs and RNs have a significant role to play in 
disasters

11
Vlah Tomicevic et al. 
(2021)

Psychological outcomes 
amongst family 
medicine healthcare 
professionals during 
COVID-19 outbreak: A 
cross-sectional study in 
Croatia

Pandemic 
Earthquake

cross-sectional  
survey

GPs roles: 
1. strong focus on supporting well-being in response

Findings:
i.   sample of GPs and PNs
ii.  prevalence of stress (30.9%), anxiety (33.1%), depression 
(30.7%), and PTSD (33.0%) in HCWs
iii. female participants had higher results (84.5% sample were 
female)
iv. self-reported pre-existing conditions associated with higher 
levels of stress, anxiety, depression, and PTSD
v.  having schoolchildren increased stress 
vi. authors suggest supporting mental health is seen as crucial in 
sustaining the workforce

No. Lead Author (year) Article Title
Main Hazard 
or Topic Study Response Roles and Recommendations Recovery Roles and Recommendations Prevention and Preparedness Roles and Recommendations


