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Abstract

Disasters have always occured and no civilization in history is immune from their
effects. This thesis examines the major elements of health system preparedness for
disaster response in Australia and the issues that impact on this. The thesis aim is to

identify factors that can be targeted to improve preparedness for response.

A conceptual model is presented as the framework for the thesis, which incorporates
the major variables involved. These are the type of disaster, which influences the
nature of response; the scale of the disaster, which influences the size of the response;
and the components of surge management — space, supplies, staff and system, which

enable the response.

The thesis is presented in three parts, consistent with the conceptual model. The
literature review (Chapter 2) outlines existing work and the current state of knowledge.
Separate chapters (Chapter 3-5) for local, national and international response are
mapped against examples of the main disaster types (natural; man-made; mixed).
Chapter 6 then collates the findings to form conclusions and identify future directions.
In all, 26 publications are submitted as the core of the thesis, comprised of two
editorials, three monographs, one textbook chapter and 20 peer reviewed research
papers. Novel sources of data are used, including the first published survey of the
disaster preparedness of Australian Emergency Departments (ED), the first study
looking at the impact of Pandemic H1N1 2009 on Australian EDs and the first survey

of Australian health team members deployed internationally.

A number of recommendations are presented and mapped against models such as
the surge management paradigm, the comprehensive approach to disaster
management, Haddon’s matrix and the Input, Thrioughput, Output model for ED care.
Three of these are combined to form a novel integrated model that can be used as a

tool to help understand, prepare for, and respond to disasters.

The thesis has multiple direct links to policy and practice, with a number of findings
already translated into practice or used to inform system development. This has
occurred across local, state, national and international preparedness. It is hoped that
the findings of this thesis, and its associated outputs, will continue to help inform future
emergency preparedness and contribute to further improvements in the care provided
to the victims of disasters.
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Chapter 1 : Introduction

1.1

Background

Disasters will always occur (McEntire 1998), and no civilization in history has been

immune from their effects (Dara et al. 2005). Examples of major disasters from world

history, including their location, number killed and broader impact are described in

Table 1.1. The Black Death killed an estimated 100 million people in the 14" century,

almost half of Europe’s population (Ziegler 2013). While only six official deaths were

recorded in the Great Fire of London (the poor and homeless were not included in

records), 80% of buildings were destroyed (Hanson 2002). Change the context to the

London of today to imagine the impact on not just London, but the world — socially,

psychologically and economically.

Table 1.1:

Selected Major Disasters in World History (prior to 2000)

Year Location Disaster Dead Broader Impact

79 Pompeii Volcano (Vesuvius) 30,000 First recorded
description of a disaster

1300’s Europe Black Death Plague 1,000,000 1/3 -1/2 Europe’s
population die

1666 London Great Fire 6 officially 80% buildings in London
destroyed

1883 Indonesia Volcano (Krakatoa) 40,000 Global temperatures
affected

1912 North Atlantic | Titanic 1517 Shipping safety
improvements (lifeboats)

1918-19 | World Spanish Flu pandemic 20-40,000,000 3% world population
dead
27% world population
infected

1931 China Floods 1-2,000,000 Most deaths of any
natural disaster

1970 Bangladesh Cyclone Bhola 300,000 Most cyclone deaths

1976 China Tangshan Earthquake >300,000 International aid refused

1989 England Hillsborough 91 Stadium safety
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(Source: Developed from AEMI 2011, IFRC 2001, EM-DAT (Guha-Sapir, Below &
Hoyois 2011))

Early civilisations regarded a disaster as something that was beyond their control and
a punishment from the gods. The derivation of the word disaster reflects this coming
from the Latin “dis” for bad and “astro” for stars, meaning the stars were not in
alignment (Oxford Dictionary 2015). As our understanding of disasters has improved
so has awareness that while we may not be able to prevent disasters, we can be
prepared and make efforts to reduce their effects, improve our response to them and

hasten our recovery.

1.2 Rationale for the Thesis

1.2.1 Definition of a disaster

There are many definitions of a disaster (Al-Mahari 2007). While these tend to focus
on the role of the organisation and include for example finance, transport or health
respectively, there are a number of common elements:

(1) An extraordinary event

(2) Damage to existing infrastructure

(3) A state of disaster / emergency declared

(4) A need for external assistance

Definitions from the World Association of Disaster and Emergency Medicine [WADEM]
(Sundnes & Birnbaum 2002) and Emergency Management Australia [EMA] (EMA

1998) are shown in Figure 1.1 and highlight these commonalities.

WADEM Disaster Definition EMA Disaster Definition

“A serious disruption of the functioning of “A serious disruption to community life
society, causing widespread human, which threatens or causes death or injury in
material and environmental losses which that community, and damage to property

exceed the ability of the affected society to which is beyond the day-to-day capacity of
cope using only its own resources; the the prescribed statutory authorities and
result of a vast ecological breakdown in the | which requires special mobilisation and
relations between man and his environment, | organisation of resources other than those
a serious and sudden event (or slow as in normally available to those authorities.”
drought) on such a scale that the stricken (EMA 1998, pp. 32-33)

community needs extraordinary efforts to
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cope with it, often with outside help or
international aid.”
(Sundnes & Birnbaum 2002, p.149)

Figure 1.1: Examples of Disaster Definitions

WADEM has tried to standardise the language of disasters through development of
their Utstein Template (Sundnes & Birnbaum 2002). While the primary purpose was

to promote research consistency it also assists consistency of response.

1.2.2 Types of disaster

Disasters may be described by hazard and separated into natural disasters, man-
made disasters and mixed disasters, where both nature and man contribute such as

flooding due to altered waterways or landslides due to removal of trees (Sundnes &

Birnbaum 2002). An abbreviated version is provided in Table 1.2.

Table 1.2: Classification of Disasters by Hazard

Natural

Seismic

Earthquake
Volcano
Tsunami

Celestial collision

Climatic

High winds — gale, cyclone, hurricane, tornado
Precipitation — rain, snow, ice

Lightening

Temperature extremes — heat, cold

Erosion

Drought

Floods

Avalanches

Man Made

Technological

Chemical, biological, radiological
Transport

Structural failure

Explosions and fire

Environmental interference

Conflict

Armed conflict — war, complex emergencies, terrorism

Unarmed conflict: sanctions, embargo

Mixed

Desertification
Floods

Erosion

20




Landslides / mudslides

Health related — epidemics, genetic, other

(Source: Adapted from Sundnes & Birnbaum 2002)
1.2.3 Frequency of disaster

The World Health Organisation (WHO) sponsored Centre for Research on the
Epidemiology of Disasters (CRED) maintains an Emergency Events Database [EM-
DAT] (Guha-Sapir, Below & Hoyois 2011). Events are included if at least one of the
criteria is fulfilled:

10 people are reported killed.

100 people are reported affected.

An appeal for international assistance is issued.

A state of emergency is declared.
Of note, war is specifically excluded and complex emergencies have only recently

been added as a separate category (Guha-Sapir, Below & Hoyois 2011).

The frequency of disasters globally is shown in Figure 1.2 using data from EM-DAT
(Guha-Sapir, Below & Hoyois 2011). There have been more than 10,000 reported
disasters from 1951 to 2000 with almost 2 billion people affected by disasters in just
the last 10 years of the 20" Century (Guha-Sapir, Below & Hoyois 2011). Data from
the International Federation of Red Cross and Red Crescent Societies (IFRC) also
show an increase in frequency of recorded disasters over the same period (IFRC
2001). While some of this is due to improved reporting, the increase is associated with
multiple other factors including increased industrial technology (especially in
developing countries with immature safety systems), global warming, civil war and
potential for population displacement, and the rise of terrorism (Drabek 1986; Dynes
1998; Kizer 2000; Noji 2000; Quarentelli 1985). Both Karl Western (Leus 2000) and
Kizer (2000) note that population growth and urbanisation may result in increased
mortality and morbidity from both natural and man made disasters simply because of

greater population density.
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Figure 1.2: Frequency of Disasters (Numbers vs Decade: 1951 — 2000)
(Source: Developed using data from EM-DAT (Guha-Sapir, Below & Hoyois 2011))

1.2.4 Location of disasters

Disasters occur on every continent. The frequency of different disaster types by
continent shows the most common across all continents are transport disasters, floods,

and windstorms (including cyclones and hurricanes)(Table 1.3) (IFRC 2001). This

holds true for all continents except Africa where flood is replaced by drought.

Table 1.3: Frequency of Disaster Types by Continent 1992-2001

Disaster Type Asia Americas | Africa Europe | Oceania | Total
Transport 668 233 437 186 11 1535
Floods 362 216 207 153 25 963
Windstorms 322 283 49 71 58 783
Industrial 225 55 37 67 2 386
Misc. accidents 178 45 57 53 5 338
Droughts / Famine 77 39 113 13 11 253
Earthquakes 112 48 10 37 8 215
Avalanche / 101 40 12 25 5 183
Landslide

Forest fires 18 55 11 39 9 132
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Extreme 35 30 6 51 4 126
temperatures
Volcanic eruptions 16 23 3 2 6 50

Source: IFRC 2001

Economic status is related to disaster vulnerability (McEntire 1998) with approximately
90% of disaster related injuries and deaths occurring in countries with per capita
income levels below US$760 per year (Haddow & Bullock 2003). These countries not
only have more disasters but less capacity to cope, less capacity to plan and prepare
(Keim & Rhyne 2001; Lennquist 2004; Leus 2000), and less recovery time (Campbell
2005). In such circumstances, disaster management programs may be viewed as
superfluous (Haddow & Bullock 2003) and pre-existing vulnerabilities compound the

impact of the disaster (Telford, Cosgrove & Houghton 2006).

1.2.5 Damage caused by disasters

The EM-DAT database was used to illustrate the impact of disaster on a global scale
by considering the impact of natural (see Table 1.4) and man made disasters (see
Table 1.5) (Guha-Sapir, Below & Hoyois 2011). Between 1951 and 2000 disasters
have been estimated to be responsible for the loss of more than 12 million lives,

affected more than 12 billion people and cost more than 12 trillion US Dollars.

These figures are also likely to be underestimations given the inherent problems with
reporting associated with disasters as reflected by the low availability of cost data. The
CRED annual review of 2011 (Guha-Sapir et al 2012), found that while Asia was the
continent most often hit by natural disasters in 2011 (44.0%), it also accounted for
86.3% of global victims, and suffered the most damage (75.4% of global disaster

damages).

Table 1.4: Impact of Natural Disasters
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1951 - 1960 1961 - 1970 1971 - 1980 1981 - 1990 1991 - 2000 TOTAL
NUMBER 367 77 1,162 2,081 2,985 7,312
Persons 11 234 million 768 million 1.5 21 4.6
Affected million billion billion billion
Persons Killed 4.2 21 1.4 0.8 0.75 9.3
million million million million million million
Costs 7,000 18,500 80,000 189,000 667,000 962,000
(mill USD)
Cost Data Avail 12% 1% 31% 32% 31% 31%
(%)

Source: Reproduced using EM-DAT data (Guha-Sapir, Below & Hoyois 2011).

Table 1.5: Impact of Man Made Disasters (Human Conflict Not Included)

1951 - 1960 1961 - 1970 1971 - 1980 1981 - 1990 1991 - 2000 TOTAL
NUMBER 52 94 289 922 2,167 3,524
Persons 0.4 0.1 1.9 2.3 0.7 5.3
Affected million million million million million million
Persons Killed 8,400 5,500 90,000 66,000 87,000 257,000
Costs 218 238 89 6,951 21,029 27,525
(mill USD)
Cost Data Avail 4% 40% 15% 9% 5% 7%
(%)

Source: Reproduced using EM-DAT data (Guha-Sapir, Below & Hoyois 2011).

The decade since 2000 has seen not just a further increase in disasters, but also a
series of large-scale disasters of international significance. A selection of major
disasters that have occurred post 2000 including terrorist events such as the Bali
bombings (1 and 2) and the World Trade Centre attacks (“9/11”) are displayed in Table
1.6 These disasters have resulted in not just loss of life and multiple injuries but

changed the fabric of society. There is no better example of the impact of terrorism
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than the increased security during air travel and other aspects of ‘homeland protection’

that have affected us all (Stevens et al 2011).

While responsible for many deaths and societal changes, the loss of life from terrorist

disasters again pales in comparison with that from natural disasters. The devastation

caused by the South East Asian Tsunami in 2004 and the recent disaster in Haiti, have

seen efforts at a concerted international response. Other large-scale disasters have

either not received the same level of attention, or, as with the China earthquake and

Japanese tsunami and nuclear incident, been managed predominantly by the affected

country with limited acceptance of multiple offers of international assistance.

Table 1.6: Examples of Major Disasters since 2001

Year Location Disaster Dead Broader Impact
(Cost in US Dollars (USD))
2001 New York World Trade Centre | > 3,000 Broad societal change
terrorist attack - 9/11
2002 Bali Bali bombing 1 202 Air evacuation injured
Security impact
2004 South Asia Tsunami >230,000 | 1.6 million homeless
2004 Spain Madrid train 191 Change of government
bombing
2005 London Subway bombings 52 Societal impact
2007 New Orleans Hurricane Katrina > 1,800 > $80 billion USD
2008 Myanmar Cyclone Nargis >140,000 | Politics of aid
2008 China Earthquake > 65,000 | >$140 billion USD
2009 Haiti Earthquake >80,000 1.5 million homeless
2010 Pakistan Floods >1000 20 million homeless
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2011 New Zealand Earthquake 181 >$20 billion USD

2011 Japan Earthquake + > 15,000 | > $300 billion USD
Tsunami

Source: Reproduced using EM-DAT data (Guha-Sapir, Below & Hoyois 2011).

1.2.6 Injury patterns and disasters

An understanding of the injury patterns caused by disasters is necessary to help
estimate likely numbers, needs and timelines of future response (Campbell 2005;
Griekspoor & Sondorp 2001; Milsten 2000; Noji 2000). This holds not just for natural
disasters but also complex health emergencies, as knowledge of their epidemiological
consequences and effect on public health infrastructure can assist in planning medical
personnel requirements (VanRooyen & Eliades 2001). The mortality and morbidity
patterns for different natural disasters are summarized in Table 1.7 (adapted from
PAHO 2000), while note is made that these are also influenced by the level of
development in the affected community and the services available.

Table 1.7: Mortality and Morbidity Patterns for Disasters

Short-term effects of major natural disasters

Effect Type of Disaster
Earth High Tidal Slow-onset Land Volcano
quakes winds waves floods slides
(without flash
floods) floods
Deaths - Many Few Many Few Many Many
Potential lethal
impact in absence
of preventive
measures
Severe injuries Many Moderate Few Few Few Few
requiring
extensive
treatment

Increased risk of Potential risk following all major disasters -

communicable (Probability rising with overcrowding and deteriorating sanitation)

diseases
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Damage to Severe Severe Severe Severe Severe Severe
health facilities (structure but (equipment but (structure
and localized only) localized and
equipment) equipment)
Damage to water Severe Light Severe Light Severe Severe
systems but
localized

Food shortage Rare Common Common Rare Rare

(may occur due to

economic and logistic

factors)

Major population

movements

Rare

(may occur in heavily

damaged urban areas)

Common (generally limited)

Source: Adapted from PAHO 2000.

The timing of injuries and illness is important with a trimodal distribution of medical

issues seen after a sudden onset disaster (Kongsaengdao, Bunnag & Siriwiwattnakul

2005; Maegele et al. 2005; Taylor, Emonson & Schlimmer 1998):

e Phase 1 is characterised by high mortality from injuries so severe that they are

incompatible with life.

e In phase 2, minutes to hours afterwards, medical care is focussed on early

trauma management. There is a ‘golden 24-hour’ period during which most

casualties are recovered and when most fatalities occur (Noji et al. 2001). The

main problems encountered are adequate first aid and evacuation, which have

to be performed immediately by the local people and the capacity of the local

medical and surgical system to cope with a large number of casualties
(Russbach 1990).

e Inphase 3, occurring days to weeks after the disaster, major efforts are needed

to prevent and treat complications such as sepsis, multiple organ failure and

psychological problems, as well as the large number of displaced persons and

lack of essential resources (Russbach 1990).

During the post-disaster phase, trauma issues are usually related to recovery and

clean-up operations or delayed medical attention due to inaccessibility.

More

27




commonly, long-term health issues, daily urgent medical needs, mental health and
stress, environmental and infectious disease concerns, public health issues and
special needs populations will form the bulk of health and medical issues (Wallace
2002). Primary care will need to be addressed as soon as 24 to 48 hours after the
disaster (Wallace 2002). After a natural disaster, a hospital ED can expect to see three
to five times the normal number of patients. During a hurricane, for example, patient
numbers can be expected to rise between 6 and 65% with a return to normal patient

volumes within a few days to two weeks (Henderson et al. 1994; Milsten 2000).

Different disaster types may also be associated with specific injury patterns and not
always what is expected.
e A problem specific to earthquakes is crush syndrome and renal failure with
10.6% of patients hospitalized patients following the Bam earthquake suffering
acute renal failure with most requiring dialysis (Bidari et al. 2005).
e Governments have expressed surprise over the deaths of people in complex
emergencies from childbirth, malaria and diarrhoea (Leus, Wallace & Loretti
2001). During the war in the Democratic Republic of the Congo, an estimated
10.7 million deaths occurred over a 22-month period with only 11% due to
trauma. The majority was attributable to preventable infections such as
measles, acute respiratory infections, malaria, diarrhoea, and malnutrition.
Most trauma deaths also occurred in insecure sites where relief agencies had

poor access (Brennan & Nandy 2001).

1.2.7 Broader Societal Impact of Disasters

The effects of a disaster are far reaching and may affect all aspects of a society. These
include not only medical care, but also sanitation and water, food, clothing and shelter,
energy supplies and education. These have been described as “Basic Societal
Functions’ by WADEM and are described in Table 1.8 (Sundnes & Birnbaum 2002).
This may also impact on the health effort by limiting the ability of staff to report to work,
while power and water failures may lead to secondary health hazards that need to be
planned for and addressed. The effects of Hurricane Mitch on Honduras in 1997
illustrate this - while approximately 9000 people were killed, more than 3 million were
displaced with 75% of the Honduran population affected. The damage bill of 8.5 billion
US dollars was more than the GDP of Honduras and was estimated to set development
back by more than 20 years (Lichtenstein 2001).
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Table 1.8: Basic Societal Functions as Defined by WADEM

(1) Medical

(2) Public Health

(3) Sanitation / Water
(4) Shelter / Clothing
(5) Food

(6) Energy Supplies
7) Search & Rescue

8) Public Works & Engineering
9) Environment

10) Logistics / Transport

11) Security

12) Communication

13) Economy

(
(
(
(
(
(
(
(14) Education

Source: Adapted from Sundnes & Birnbaum 2002.
1.2.8 Defining disaster health

Disaster Health thus combines elements of Clinical Medicine and Public Health as well
as aspects of many non-medical disciplines. The prerequisite multi disciplinary skillmix,
multi agency response and inherent disruption to the health ‘system’ all contribute to
defining this unique field and reinforcing the need for specific preparedness crossing
traditional professional boundaries. Bradt et al. (2003) describe the interface between
public health, clinical medicine and emergency management as the core focus of
disaster medicine.

1.2.9 Disasters in Australia

The pattern of higher mortality with natural than man-made disasters also holds true
for Australia as depicted in Table 1.9, showing the highest mortality from disaster since
federation in 1901. There were a number of shipwrecks with high death counts in the
late 1800’s, but the highest death tolls have been associated with natural disasters

and dominated by heatwaves and cyclones (AEMI 2012).

Table 1.9: Highest Mortality from Australian Disasters since 1901

Disaster Year Deaths
Heatwave — Southern states 1939 438
Heatwave — Victoria / South Australia 2009 404
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Cyclone — Port Hedland 1912 173
Bushfire — Victoria (Black Saturday) 2009 173
Heatwave - widespread 1912 147
Heatwave - widespread 1911 143
Cyclone - Broome 1935 141
Heatwave - widespread 1926 130
Cyclone — North Queensland 1911 122
Heatwave - widespread 1913 122

Source: Produced using data from Australian Emergency Management Knowledge
Hub — Disaster Information (AEMI 2012).

In Australia, natural disasters caused over 500 deaths and 6,000 injuries over the last
30 years of the 20" century (Abrahams 2001). In contrast, disasters in the Western
Pacific region in just the last 10 years of the 20" century constituted 23% of natural
disasters worldwide, resulting in 41,530 dead, 434,706 injured and 6,151,609
homeless. The most common disasters were typhoons/cyclones, floods and
earthquakes, with the most disaster prone countries being the Philippines, China and
Vietnam (Asahi, Pesigan & Reyes 1999). In Oceania, between 1992 and 1996,
disasters affected an average of 4.5 million people annually, with an average annual
damage bill of US$1 billion (Keim and Rhyne 2001). The number of natural disasters
per country between 1976 and 2005 using data from the EM-DAT database (Guha-
Sapir, Below & Hoyois 2011) highlight the importance of natural disasters to Australia
as well as out regional neighbours in Asia ( Figure 1.3).
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Number of natural disasters by country: 1976-2005

Nuember of disasters 0-29 [ 30 - 119 [ 109 b
A

Centre for Rescarch on the Epi sy of Di

Figure 1.3: Number of disasters by country 1976-2005
Source: EM-DAT (Guha-Sapir, Below & Hoyois 2011).

1.2.10 Disaster management

Disaster Management is “the aggregate of all measures taken to reduce the likelihood
of damage that will occur related to a hazard(s), and to minimise the damage once an
event is occurring or has occurred and to direct recovery from the damage” (Sundnes
& Birnbaum 2002 p149). The damage caused by disasters can be minimised at a
number of stages including pre, during and post disaster. This involves preparation
and planning with adequate risk assessment, efficient, timely and cost effective
response coupled with a coordinated recovery process. This understanding is
enhanced by some of the core concepts of emergency management and disaster
health. These are described as they provide important contextual information for the

work of this thesis and a valuable reference framework.
1.2.11 Disaster Concepts
1.2.111 Comprehensive Approach

The Comprehensive Approach consists of Prevention / Mitigation; Preparation,
Response and Recovery (PPRR) (AEMI 2011). It is important to recognise that these
are not sequential phases, but simply different areas of emphasis. Recovery, for
example, should start early in the response phase rather than after the response has

finished and for maximum effect should also address mitigation issues.

1.2.11.1.1  Prevention and Mitigation
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Prevention refers to activities undertaken to stop a disaster happening. This is
obviously impossible for many disasters. Mitigation is the usual alternative and refers
to activities undertaken to lessen the effects of a disaster. Examples include building
codes and town planning with inclusion of flood zones. A definition is the 'regulatory
and physical measures to ensure that emergencies are prevented, or their effects
mitigated’ (EMA 1998, p.89).

1.2.11.1.2 Preparedness

Preparedness refers to those activities undertaken beforehand to lessen the impact of
the disaster. This consists primarily of planning but examples also include the
education, training and exercising of staff and the development of warning systems fro
communities. A definition is the 'arrangements to ensure that, should a disaster occur,
all those resources and services which may be needed to cope with the effects can be
rapidly mobilised and deployed’ (EMA 2004, p.32).

1.2.11.1.3 Response

Response refers to the actions taken directly following a disaster. Examples include
deployment of teams and emergency services, rescue services and acute health care.
A definition is the ‘actions taken in anticipation of, during and immediately after impact
to ensure that its effects are minimised and that people are given immediate relief and
support’ (EMA 1998, p.94).

1.2.11.1.4 Recovery

Recovery refers to the process of restoring the affected community to normal. This
includes psychosocial issues, the economy and reconstruction. A definition is ‘the
coordinated process of supporting disaster affected communities in reconstructing
their physical infrastructure and restoration of emotional, social, economic and physical
well being’ (EMA 1998, p.92).

1.2.11.2 All Agencies

The All Agencies approach emphasises the multiple agencies that come together in
disaster management. Nobody responds alone and preparations should ensure the
ability to work together establishing in advance a common language, relationships and

interoperability of systems (AEMI 2011).

1.2.11.3 All Hazards
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The All Hazards principle promotes the concept of planning for a consistent response
across disaster types. Many elements of a plan are common across disaster types
such as activation arrangements, staff recall, triage, surge arrangements and
documentation (AEMI 2011).

1.211.4 Prepared Community

The prepared community recognises that the initial response will be from those in the
affected community including rescue and initial care. People by nature will turn to local
agencies and present to local facilities, whether they be health or government.
Increasing the ability of the local community to respond increases the ability of the
community to manage the disaster. “A prepared community is one which has
developed effective emergency and disaster management arrangements at the local
level, resulting in:

- Alert, informed, active community, which supports its voluntary organisations.

- Active and involved local government.

- Agreed and coordinated arrangement for PPRR” (EMA 1998, p. 88).

1.2.11.5 Risk Management

The principles of risk management can be described as identification, analysis and
management of the risk. Risk can be defined as ‘the systematic application of
management policies, procedures and practices to the tasks of identifying, analysing,
evaluating, treating and monitoring risk’ (EMA 1998, p.96).

1.2.11.6 Resilience

There has been a recent focus on the importance of resilience (Castleden 2011). The
United Nations Office for Disaster Risk Reduction (2009) defines resilience as:

The ability of a system, community or society exposed to hazards to resist, absorb,
accommodate to 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’. Or put simply it ‘means the ability to “resile from” or “spring back from” a shock.
(UNISDR 2009, p.24).

Factors contributing to community resilience include past experiences, preparedness,

and degrees of dependence or independence.

1.2.12 Improving disaster management

Improvements in disaster management can occur at all stages in the life cycle of a

disaster. Using the comprehensive approach (PPRR) as the underlying paradigm the
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obvious approach is to prevent disasters from happening. While theoretically attractive
it is usually not feasible. We are unable to prevent natural events such as cyclones
and earthquakes. Even preventing man-made disasters is virtually impossible. We can
reduce the likelihood of these occurring but no system is foolproof and human error
may occur. Mitigation rather than prevention is thus the preferred strategy to support

preparedness, response and recovery measures.

If we return to the definition of a disaster one of the main elements is a situation
where demand exceeds supply. Figure 1.4 is an original diagram, which illustrates

this, using differences in size between two circles representing demand and supply.

e The purpose of prevention/mitigation is to try and address this imbalance by
decreasing demand. This involves strategies that reduce the likelihood of the
disaster occurring or damage caused. In Figure 1.4 the size of the circle
representing demand is reduced in size.

e The purpose of response/recovery measures is to address this imbalance by
increasing supply. This involves use of strategies that increase the quantity/
quality of the response and recovery arrangements. In Figure 1.4 the size of
the circle representing demand stays the same but the circle representing
supply is larger.

e The ideal situation is where both prevention/mitigation and response/recovery
are addressed and there is no imbalance between supply and demand. In

Figure 1.4 the circles representing demand and supply are the same size.

From a clinical perspective the focus is often on response. This is not to lessen the
importance of other areas but simply recognises the roles that clinicians usually play.
Quarantelli (1988) highlights there are both qualitative and quantitative differences
between disaster management and responding to individual patients. The system
being under severe stress means it is much more difficult than simply an increase in
patient numbers (Quarantelli 1988). This requires a different approach, which does not

occur without appropriate preparation.
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Disaster Effective Response

Prevention & Mitigation Desired Outcome

Figure 1.4: Demand and Supply Relationships in Disaster Management

This ability to improve the capacity to respond, often suddenly, can be thought of in
terms of surge management. Worldwide, health care systems have few surplus
resources. However, the ability to expand capacity to meet health needs during a crisis
is imperative. This concept, known as ‘surge capacity’ has been defined as, ‘the ability
to manage a sudden, unexpected increase in patient volume (i.e. numbers of patients)
that would otherwise severely challenge or exceed the current capacity of the health
care system’ (Hick, Hanfling & Burstein et al. 2004, p.254). Surge capacity has also
been described in terms of staff, space, supplies and a supporting system (Kaji, Koenig
& Bey 2006). These are interdependent and all four of these elements need to be
addressed to be successful in improving capacity.

e Space needs to be created for patients to be seen;

o Staff, appropriately trained and equipped, need to be available;

e Supplies and equipment need to be available;

e A system to support mobilisation and coordination of resources as well as

distribution and movement of patients.

This is summarised in the original diagram Figure 1.5 below.
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SURGE MANAGEMENT
System
Staff
Space
Supplies

Figure 1.5: Surge Management and Disaster Response

1.2.13 Improving disaster management — the WHO perspective

Prevention and mitigation of, and preparedness for, disasters are longstanding
concerns of the World Health Organisation (WHO). This is seen as far back as the
1981 World Health Assembly resolution WHA34.26, which stressed ‘despite the
undoubted importance of relief in emergencies, preventive measures and
preparedness are of fundamental importance’ (cited in WHO 2007, p.12). More
recently resolution WHAS8.1 stressed the importance of clear synergies between
preparedness and response (WHO 2007).

The 2007 WHO document “Risk reduction and emergency preparedness: WHO six-

year strategy for the health sector and community capacity development” recognizes:

At national and global levels, all large crises — whether they are technological,
environmental or natural disasters, conflicts, epidemics or famines — involve mostly the
same partners, pose the same managerial and political challenges and ultimately
require the same overall coordination approach and response mechanism. Risk
reduction and emergency preparedness measures should therefore be also
coordinated within the organization. (WHO 2007, p.18)

The WHO strategy also foresees differing roles at country, regional and global levels.
Preparedness however remains relatively neglected in a global sense. The average
global economic cost of disasters increasing approximately six-fold from 1970 to 2000

yet this has not impacted preparedness expenditure, as it totaled less than five per
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cent of all humanitarian funding in 2009 (IFRC 2012). This imbalance is emphasized
further by examples cited in the IFRC World Disasters Report (2012):

e ‘From 2005 to 2009, for every US$ 100 spent on humanitarian assistance in
the top 20 countries that received humanitarian assistance, only US$ 0.62
went to disaster preparedness’ (IFRC 2012, p.62).”

e 'The World Bank and US Geological Survey suggest that investments of US$
40 billion in preparedness, prevention and mitigation would have reduced
global economic losses caused by disasters in the 1990s by US$ 280 billion’
(IFRC 2012, p.62).

e ‘According to the World Meteorological Organization, every US$ 1 invested in
prevention could save US$ 7 in recovery’ (IFRC 2012, p.62).

Improving awareness and understanding of the value of preparedness, from both an

economic and treatment perspective, remains a priority.

1.3 Concepts Underlying the Thesis

This program of study will examine the major elements of health system preparedness
for disaster response and the issues that impact on this. The significant variables
involved can be thought of as:
e The type of disaster
o Natural; Man Made; Mixed
= This influences the type of response
e The scale of the disaster
o Local or Regional; National; International
= This influences the size of the response
e The components of surge management
o System; Space; Staff; Supplies
= This enables the response
A conceptual map of the variables and their relationship to health system
preparedness are illustrated in Figure 1.6. To further define the body of work, examples
of disasters representative of the Australian experience have been selected for each

component. This is described in more detail, in the relevant chapters.
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Figure 1.6: Conceptual Map of Thesis

1.4 Aim of the Thesis

The aim of this thesis is to identify factors that can be subsequently targeted to improve

preparedness for disaster response.

1.5 Research Question

The specific research questions addressed are:
1. “Are there factors able to be identified, both general and those specific to
disaster types, that influence Australian disaster preparedness?”
2. “Can the factors influencing disaster preparedness be expressed in a

simple and usable format to help guide preparedness efforts?”

1.6 Objectives of the Thesis

The overall objectives of the thesis are:
1. To identify general factors involved in preparedness for disaster response;
2. To identify specific factors involved in the preparedness of Emergency

Departments (ED) in Australia to respond to local disasters;
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3. To identify specific factors involved in the preparedness for larger scale
disasters;

4. To identify specific factors involved in the preparedness for international
disaster response;

5. To compare factors involved in preparedness for local, national and
international disaster response, and to different types of disasters, to identify
major areas of focus;

6. To identify future directions for disaster health preparedness.

Specific sub-objectives are subsequently described with each chapter.

1.7 Setting for the Research

The research was completed predominantly in Australia, with one study under taken
in Hong Kong. While the chapter on international disasters is based on deployed teams
experiences in Indonesia and the Maldives the research was undertaken after the
teams returned home to Australia.

1.8 Context of the Research

The work presented in this thesis was conceived from the early 2000s and has been
conducted during a period of tremendous development of the specialty of disaster
medicine. This has been stimulated not just by the large-scale disasters that have
occurred in the past decade but through the unprecedented media involvement in
these and associated political interest. As a result of this, there has been a significant
growth in disaster research, willingness to improve disaster preparedness and overall

professionalisation of the response to disasters.

1.9 Research Methods

The specific methods used are described in detail in the appropriate chapters. The
research was collaborative in nature and involved the development of research
partnerships with a large number of individuals, organisations and universities. The
collaboration with individuals is described in Table 1.10. There were 63 different
individuals who were co-authors of the papers presented in this thesis. Most individuals
co-authored only one paper, with the exception being the three supervisors as the main
co-authors.
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Table 1.10: Collaborative Partnerships in the Research Projects

Papers Collaborators | Names of Collaborators

13 1 Leggat P (Supervisor)

11 1 Speare R (Supervisor)

9 1 FitzGerald G (Supervisor)

6 2 Leclercq M; Harley H

5 1 Robertson A

4 1 Tippett V

3 9 Arbon P; Brown L; Clark M; Considine J; Fielding E;
Holzhauser K; Patrick J; Shaban R; Toloo S

2 7 Bradt D; Finucane J; McCarthy S; Neville G; Ting J;
Tong S; Vaneckova P

1 40 Archer F; Barnett AG; Bartley B; Burns J; Caldicott
D; Canyon D; Chu K; Cloughessy L; Cooper D;
Cullen P; Davis E; Edwards N; Elcock M; Eliseo T;
Finn E; Gillard N; Goggins WB; Graham CA; Hodge
J; Humble [; Johnson A; Lee C; Little M; Mantel P;
McRae M; Myers C; O’Reilly G; Rotheray K; Rainer
TH; Reeves J; Rego J; Seidl I; Stone R; Stone T,;
Swift R; Tarrant M; Verall K; Wang XY; Wolff R; Yu
W

1.10 Presentation of the research and the thesis

The thesis is presented so that it reflects the concepts underlying the thesis. A literature
review (Chapter 2) outlines existing work and the current state of knowledge. This is
followed by separate chapters (Chapter 3-5) for local / regional; national and
international response which are mapped against examples of the main disaster types
(natural; man-made; mixed). Chapter 6 then brings together the findings to allow

development of conclusions and identify future directions.

Novel sources of data have been used in the thesis. This includes the first published
survey of the disaster preparedness of Australian Emergency Departments, the first
survey of Australian health team members deployed internationally and the first study
looking at the impact of Pandemic H1N1 2009 on Australian EDs.

1.10.1 Publications from the thesis

In all, 26 publications are submitted as the core of the thesis. This is comprised of two

editorials, three monographs, one textbook chapter and 20 peer reviewed research
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papers. These are displayed in Table 1.11. Of the 26 publications, nine are first author

(7/20 research papers), six are second author with the remainder as subsequent or

last author papers. A statement of contribution to these papers is provided in Appendix

1. All papers are included in full as Annex 1.

Table 1.11: Bibliographic data for publications presented in the thesis

Paper

Reference

Type

21

Aitken, P & Leggat, P 2012, ‘Considerations in mass casualty and
disaster management’, in M Blaivas (ed.), Emergency medicine — an
international perspective, Intech, Croatia, pp. 143-82.

Chapter

22

Toloo, S, FitzGerald, G, Aitken, P, Ting, J, Tippett, V & Chu, K 2011,
Emergency health services: Demand and service delivery models.
Monograph 1: Literature review and activity trends, Queensland
University of Technology, Brisbane, Queensland.

Monograph

23

FitzGerald, GJ, Patrick, JR, Fielding, E, Shaban, R, Arbon, P, Aitken,
P, Considine, J, Clark, M, Finucane, J, McCarthy, S, Cloughessy, L &
Holzhauser, K 2010, H/Ny influenza 2009 outbreak in Australia: Impact
on emergency departments, Queensland University of Technology,
Brisbane, Queensland.

Monograph

24

/Aitken, P, Canyon, D, Hodge, J, Leggat, P & Speare, R 2006, Disaster
medical assistance teams — a literature review. Health Monograph
Series, Health Protection Group, Perth, Western Australia.

Monograph

3.1

Edwards, NA, Caldicott, DGE, Aitken, P, Lee, CC & Eliseo, T 2008,
‘Terror Australis 2004: preparedness of Australian hospitals for
disasters and incidents involving chemical, biological and radiological
agents’, Critical Care and Resuscitation, vol. 10, no. 2, pp. 125-
36,<http://search.informit.com.au/documentSummary;dn=51474249881
1930;res=IELHEA>.

Research

3.2

FitzGerald, G, Toloo, S, Rego, J, Ting, J, Aitken, P & Tippett, V 2012,
‘Demand for public hospital emergency department services in
IAustralia: 2000-2001 to 2009-2010°, Emergency Medicine Australasia,
vol. 24, no. 1, pp. 72-78, doi:10.1111/j.1742-6723.2011.01492.x

Research

3.3

Bradt, DA, Aitken, P, Fitzgerald, G, Swift, R, O'Reilly, G & Bartley, B
2009, ‘Emergency department surge capacity: Recommendations of the
Australasian Surge Strategy Working Group’, Academic Emergency
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1.10.2 Chapter 2 Literature Review

This chapter provides a focused literature review on the elements that need to be

considered in preparedness for disaster response. This is from a general perspective

and aligns with Objective 1 “To identify general factors involved in the preparedness

for disaster response”. Four papers are presented including one textbook chapter and

three monographs.
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The first paper is a textbook chapter describing the main considerations in mass

casualty and disaster management (Aitken & Leggat 2012).

The second paper is a monograph containing the literature review from an Australian
Research Council (ARC) Linkage Grant funded research program on Emergency
Health System demand. This growth in demand is one of the contributors to ED over-
crowding and potentially impacts on the ability to manage the patient load associated
with a disaster (Toloo et al 2011).

The third paper is a monograph from a National Health and Medical Research Council
(NHMRC) funded project and presents the findings of a literature review and first study
of the impact of HIN1 on Australian EDs (FitzGerald et al 2010).

The fourth paper is a monograph published by the Western Australian Department of
Health, which funded an extensive literature review of the role of disaster medical
assistance teams. This was subsequently updated as part of a national project
examining the ‘Development of Workforce Models for Disaster Medical Assistance
Teams’ funded by the Public Health Education and Research Program (PHERP)
(Aitken et al 2006).

1.10.3 Chapter 3 Preparedness for Local Response

This chapter examines the major issues affecting preparedness for local and regional
response to disasters. The chapter aligns with Objective 1 “To identify general factors
involved in the preparedness for disaster response” but more specifically to Objective
2 “To identify specific factors involved in the preparedness of Emergency Departments

(ED) in Australia to respond to local disasters”.

As such the focus is on Emergency Departments as the ‘front door’ to the health
system, their levels of preparedness and the other factors that impact on this such as

existing service load and ED demand.

The most common types of disaster in Australia are windstorms (including cyclones),
floods and transport disasters. Cyclones are used on this basis as a representative
selection for natural disasters along with heat waves. Heat waves were selected as
they have killed more people Australia wide than any other form of disaster and remain

an under recognized disaster. Terrorism, and particularly bioterrorism with use of
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chemical, biological or radiological (CBR) weapons, has been a major concern, and
area of focus, in the past decade and has been used as an example of man made
disasters for this reason.

This chapter reviews a number of different aspects of disaster management and

analyses them in the context of the existing literature.

Nine papers are presented, including one editorial and eight original research papers;

all published in peer-reviewed journals.

The first paper is a survey, which examines the levels of disaster preparedness of all
EDs accredited for specialty training in Australia. CBR disaster preparedness is

specifically explored (Edwards et al. 2008).

The second paper is drawn from an ARC Linkage Grant funded research program on
Emergency Health System demand. As documented by this study, there has been
significant growth in demand, which is one of the contributors to ED over-crowding and
potentially impacts on the ability to manage the increase in patient load associated
with a disaster. The second paper is a retrospective data analysis of the demand for
public hospital ED services in Australia from 2000-2001 to 2009-2010 (FitzGerald et
al. 2012).

The third paper uses a modified Delphi technique and an expert working group to

identify strategies recommended to assist ED surge capacity (Bradt et al. 2009).

The fourth paper is a retrospective data analysis, which uses the Hong Kong trauma
registry and ED database to describe the epidemiology of injuries due to tropical

cyclones in Hong Kong (Rotheray et al. 2012).

The fifth paper is a review, using all available after action reports, of the evacuation of
the Cairns hospitals due to Tropical Cyclone Yasi. This was the largest aeromedical
evacuation in Australian history with over 350 patients transported more than 1500 km
from Cairns to Brisbane (Little et al. 2012).

Papers six and seven are drawn from an ARC Linkage Grant funded program on the

health impact of heatwaves.
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e The sixth paper describes the impact of heatwaves on mortality and emergency
hospital admissions in Brisbane. This is the first paper to describe the impact
of heatwaves on a subtropical population (Wang et al. 2012).

e The seventh paper reviews the effectiveness of different biometeorological
indices in modelling outcomes of heat-related mortality and the possibility for

use of a simple, standard definition (Vaneckova et al. 2011).

Paper eight describes a template for the development of education and training in
disaster health in Australia, which is consistent with international models. An expert
national working group developed this model, using a modified Delphi approach
(Fitzgerald et al. 2010).

Paper nine is an editorial stating the need for consistency in the format of case reports.
The provision of contextual information is necessary if descriptions of lessons
observed are being considered for implementation in other systems. A model format
developed by the authors is described (Bradt & Aitken 2010).

1.10.4 Chapter 4 Preparedness for National Scale Disasters

This chapter examines the major issues affecting preparedness for disasters of

national importance.

The chapter aligns with Objective 1 “To identify general factors involved in the
preparedness for disaster response” but more specifically Objective 3 “To identify

specific factors involved in the preparedness for larger scale disasters”.

Disasters may have a national impact because the sheer scale of the disaster means
a national response is needed or because the scope of the disaster means most of the
country is directly affected. Natural disasters such as drought may affect entire
countries while cyclones, tsunami or floods may affect entire small countries,
particularly island nations. Australia covers a large geographic area and natural

disasters are less likely to directly affect the entire country.
Pandemics by their very nature, and definition, have a very wide area of impact. This

chapter reviews a number of different aspects of disaster management during

Pandemic (H1N1) 2009 and analyses them in the context of the existing literature.
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Seven papers are presented, including one editorial and six original research papers,

all published in peer review journals.

The first paper is an invited editorial reviewing the impact of Pandemic (H1N1) 2009 in
Australia and was part of a series of invited commentaries in that issue of the journal
describing the international experience. This has been included in the thesis as it
involved the collation and presentation of data from a number of public information

sources (Leggat, Speare & Aitken 2009).

Papers two to four are part of a statewide population based survey conducted in
Queensland during the pandemic. This was done in conjunction with Central
Queensland University and utilised the Queensland Social Survey 2009.
e Paper two examines the willingness of the population to adhere to
recommendations from health authorities (Brown et al. 2010).
o Paper three examines the levels of preparedness for short-term isolation of the
Queensland population (Leggat et al. 2010).
o Paper four examines the impact of the pandemic on travel plans and whether

people were still willing to travel (Aitken et al. 2010).

Papers five and six are publications arising from an NHMRC funded study of the impact
of Pandemic (H1N1) 2009 on EDs in Australia. National data was collected from
contributing state health departments and supplemented with a national survey of ED
medical and nursing staff supported by all three professional colleges (ACEM, CENA,
ACEN).

o Paper five examines workforce issues in EDs during the pandemic, particularly
the impact of staff illness and relationship with use of protective measures
(Considine et al. 2011).

o Paper six examines policy implications arising from the pandemic (FitzGerald
et al. 2012).

Paper seven examines preferred information sources during a disaster, while also

providing a description and review of the effectiveness of a tool to improve

communication during a protracted disaster such as a pandemic (Seidl et al. 2010).
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1.10.5 Chapter 5 Preparedness for International Response

This chapter focuses on Australia’s role in the region and the issues that arise with

international deployment and the preparedness needed for this.

The chapter aligns with Objective 1 “To identify general factors involved in the
preparedness for disaster response” but more specifically Objective 4 “To identify

specific factors involved in the preparedness for international disaster response”.

This research was conducted as part of a national project examining the ‘Development
of Workforce Models for Disaster Medical Assistance Teams’ funded by the Public
Health Education and Research Program (PHERP) of the Department of Health and
Ageing (DoHA).

In the PHERP funded project a survey was conducted to review the experiences of
those deployed internationally following the South East Asian Tsunami. This allowed
a form of modified epidemiological triangulation to occur that incorporated the
literature, the experience of deployed team members and benchmarking with other
organisations to identify priorities among the issues that were identified. This work was
also performed with the endorsement of the Australian Health Protection Committee
(AHPC), the peak health disaster management group. For the purposes of accuracy
this group has since changed names to become the Australian Health Protection
Principal Committee (AHPPC).

Six papers are presented, which are all original research papers that have been

published in peer-reviewed journals.

Papers one to six are the outcomes of the experiential survey of team members who
deployed following the tsunami.
o Paper one examines the pre and post health care arrangements needed for
members of deployed teams (Aitken et al. 2009a).
o Paper two examines the levels of health care support available to members
of deployed teams while on ground or in country (Aitken et al. 2009b).
e Paper three examines the education and training needs of members of
deployed teams (Aitken et al. 2011).
e Paper four examines the needs for standards and the role of leadership in

deployed teams (Aitken et al. 2012c).
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e Paper five examines the logistic support needed for deployed teams (Aitken
et al. 2012b).

o Paper six examines the importance of human resources support for members
of deployed teams (Aitken et al. 2012a).

1.10.6 Chapter 6, Summary and Integration

This is the final chapter and draws the above research together to describe the

outcomes of the thesis.

The chapter aligns with Objective 5 “To compare factors involved in preparedness for
local, national and international disaster response, and to different types of disasters,
to identify major areas of focus” and Objective 6 “To identify future directions for

disaster health preparedness”.

It provides a series of key findings, linked to the original conceptual model and mapped
against the thesis objectives. Importantly, it also shows evidence of translation into
practice, recommendations for future development and suggestions for future research

directions.

1.10.7 Appendices

Appendix 1 outlines my personal contributions to each of the published papers and is
mapped against components such as concept, project design and approval, data

gathering and analysis, writing and editing, version control and submission.

1.10.8 Annex

All papers included in the thesis are reproduced in full in Annex 1.
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Chapter 2 : Literature review

2.1 List of peer-reviewed and published papers presented in
chapter

(2.1) Aitken, P & Leggat, P 2012, ‘Considerations in mass casualty and disaster
management’, in M Blaivas (ed.), Emergency medicine — an international perspective.,
Intech, Croatia, pp. 143-82.

(2.2) Toloo, S, FitzGerald, G, Aitken, P, Ting, J, Tippett, V & Chu, K 2011, Emergency
health services: Demand and service delivery models. Monograph 1: Literature review

and activity trends, Queensland University of Technology, Brisbane, Queensland.

(2.3) FitzGerald, GJ, Patrick, JR, Fielding, E, Shaban, R, Arbon, P, Aitken, P,
Considine, J, Clark, M, Finucane, J, McCarthy, S, Cloughessy, L & Holzhauser, K
2010, H1N; influenza 2009 outbreak in Australia: Impact on emergency departments,

Queensland University of Technology, Brisbane, Queensland.

(2.4) Aitken, P, Canyon, D, Hodge, J, Leggat, P & Speare, R 2006, Disaster medical
assistance teams — a literature review. Health Monograph Series, Health Protection

Group, Perth, Western Australia.

2.2 Introduction to the Chapter

Disaster health is a relatively new field, which has not had time to develop a strong
base of evidence on which to establish practice. Most literature consists of anecdotal
reports of experiences in disaster relief, with few providing any standardised review of
effectiveness or in-depth analyses of lessons learned (Lewis-Rakestraw 1991; Tryon
1997). Most literature is thus seen as low-level evidence. The reasons for this paucity
of evidence lie in the nature of disasters. Conducting randomized controlled trials in
the middle of a disaster, while theoretically possible, poses significant ethical concerns.
Instead there has been a growth in post event descriptive literature, epidemiological
studies and qualitative research. Deployment of dedicated research teams following a
disaster also offers the chance for standardized live data management as opposed to

retrospective collection and review (Schwartz et al. 2006).

Another barrier is the diversity and scope of disaster health with publications spread

across an increasingly large number of journals. Not only are there low levels of
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evidence, the evidence available is spread far and wide making it difficult to stay
abreast of the existing literature. To address this, most personnel with disaster health
involvement limit themselves to specific areas and develop niche areas of expertise.

Publication patterns in disaster medicine over the last 50 years are seen in Table 2.1.

Table 2.1: Frequency of disaster medicine literature by decade

SEARCH TERM 1956-1965 | 1966-1975 | 1976-1985 | 1986-1995 | 1996-2005
“Disaster” 16 336 1152 2104 4939
“Disaster medicine” |2 15 15 80 75

This literature review, while broad in scope, is similarly limited by a number of self-
imposed boundaries, which comply with the conceptual framework of the thesis. The
literature review will focus on generic problems, but with an emphasis on the
preparedness requirements for disaster response in the health sector. It will also
consider this from the perspective of ocal or regional, national and international
response in the context of mass casualty incidents, pandemics and other emerging

disaster types.

2.3 Objectives of the Chapter

This chapter is directly related to Objective 1 of the thesis:
“To identify general factors involved in preparedness for disaster response”;
The specific objectives of this chapter are to:

e Provide an overview of disaster epidemiology and the definitions and
principles of practice;

e Outline common problems associated with mass casualty incidents and
disaster management;

e Describe the potential roles of emergency department staff in mass casualty
incidents, international response and pandemics and the specific issues
associated with these;

e Identify emerging issues in mass casualty incidents and disaster

management, future developments and research areas.
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2.4 Methods

The literature search was conducted in a series of phases.
Phase 1 — Introductory including local and regional issues
Phase 2 — Pandemic

Phase 3 — International response

For all phases only papers written in English were included. Bibliographies of selected
peer reviewed articles were manually searched and articles of interest retrieved and
reviewed. Other sources included government websites from Australia and overseas.
Library holdings for The Townsville Hospital Medical Library, the James Cook
University Eddie Koiki Mabo Library and the Australian Emergency Management

Institute Library were also specifically reviewed

In Phase 1 the search terms ‘disaster’, ‘disaster medicine’ and ‘disaster health’ were
used. Papers excluded were those not written in English, or those did not apply to
health, health care systems or the impact of disasters. The phase 1 literature review
was linked to a larger research program, the Emergency Health Services Queensland
(EHSQ) study, which examined factors influencing the growing demand for emergency
health care and to establish options for alternative service provision that may safely
meet patient’'s needs. The EHSQ study was funded by the Australian Research
Council (ARC) through its Linkage Program and supported financially by the
Queensland Ambulance Service (QAS). The EHSQ research program comprised four
sub-studies including literature review, data analysis, structured interviews and
surveys, and development of models. Study 1 was an examination of the literature,
and current operational context, to help develop a conceptual understanding of the
factors influencing growth in demand. Paper 2.2 (Toloo et al 2011) is a monograph
and presents the outcomes of Study 1. Literature was sourced using standard search
approaches and a range of databases as well as a selection of articles cited in the

reviewed literature.

The literature review for phase 2 was part of a larger competitive grant directed
specifically at H1N1 funded by the National Health and Medical Research Council
(NHMRC) through the Commonwealth Department of Health and Ageing (Application
No 614290). The literature search identified articles of relevance from a search of
documents using Google Scholar, and a PubMed search using the MeSH terms ‘SARS’

‘immunisation’, ‘H1N1’, ‘swine flu’, ‘pandemic’, ‘influenza’, ‘emergency AND
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department’, and ‘surge capacity’. Paper (2.2), as stated, is the monograph of the

project and includes the literature search (Toloo et al 2011).

In Phase 3 the literature search was performed using the key words, search phrases

and search engines and databases listed in Table 2.2.

Table 2.2: Summary of literature search results

Key word or search phrase Medline | CINAHL Ovid Cochrane Google
‘DMAT” 24 11 64 0 200,000
“Disaster medical assistance 17 12 57 1 29,500
teams”
“Disaster medical teams” 1 0 7 1 3,520,000
“Disaster teams” 8 5 25 1 11,900,000
International disaster medical 0 0 0 0 7,080,000
assistance teams”
“International disaster medical 0 0 0 1 13,600,000
assistance”
“International disaster assistance” 0 0 2 1 18,100,000
“Foreign disaster assistance” 10 0 25 0 8,030,000
“Disaster assistance” 27 7 68 1 4,300,000
“Disaster response team” 4 5 12 1 5,600,000
“International disaster response” 5 0 7 2 25,300,000
“Disaster response” 192 118 419 4 55,100,000
“Disaster aid” 11 24 12 2 35,600,000
“Disaster medicine” 187 125 201 4 13,300,000
“International humanitarian 2 0 5 1 12,600,000
response”
“Humanitarian response” 13 2 51 2 15,600,000
“tsunami medical assistance” 0 0 0 0 1,450,000
“tsunami assistance” 1 2 0 0 5,120,000
“tsunami’ 198 135 532 1 87,100,000
“Disaster units” 0 47 2 4 11,100,000
“Disaster care” 10 400 17 5 48,200,000
“Disaster review” 2 23 3 5 42,800,000
“Disaster lessons” 8 4 5 1 11,700,000

2.5

Introduction to Findings

An understanding of disaster epidemiology and the definitions and principles of

practice is essential to the rationale and context of the thesis. A review of the main

concepts underpinning disaster management has been described in Chapter 1

(Introduction to the Thesis) and is not repeated in this chapter. This chapter provides

an overview of the literature addressing the first objective, which is related to general

factors related to disaster response across regional activities as well as during

pandemics and international response.
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2.6 Context

2.6.1 Emergency Departments

Emergency Health Services (EHS) are a key component of, and often the ‘front door’
to, the health care system. Advances in emergency health care are often the result of
conflict or disaster management with systematic approaches to EHS having their
primary origins in the military, where the sudden arrival of large numbers of casualties

require an organised and systemic approach.

Emergency Departments are operational units within hospitals, which provide
emergency reception, clinical evaluation, and intervention for patients suffering from

acute health crises. Emergency Medicine is defined by ACEM as:

The field of practice based on the knowledge and skills required for the prevention,
diagnosis and management of acute and urgent aspects of iliness and injury affecting
patients of all age groups with a full spectrum of undifferentiated physical and
behavioural disorders. It further encompasses an understanding of the development of
prehospital and in-hospital emergency medical systems and skills necessary for this
development. (Australasian College of Emergency Medicine [ACEM] 2002, p337)

2.6.2 ED Congestion

Congestion of EDs is a function of many factors both intrinsic and extrinsic to the
broader health system. The Input-Throughput-Output model, developed by Asplin et
al. (2003), provides a rational and all-inclusive approach to the understanding of ED
patient flow. Under this model ED congestion can be attributed to the collective impact
of demand (input), processes related to provision of care to the patient in the ED and
the hospital (throughput), and access to ongoing care for the patient after being seen
and treated at the ED (output) (Asplin et al. 2003). Each of these factors can be
influenced and affected by other forces such as population shifts, seasonal variations,

individual preferences and circumstances, resource limitations, and policy changes.

2.6.3 The consequences of ED congestion

The consequences of ED congestion impact patient outcomes, staff outcomes, and
system-wide outcomes. Review of the literature on the negative impacts of ED
congestion shows that it threatens public health by compromising patient safety
(Bernstein et al. 2009; Cowan & Trzeciak 2005; Pines & Pollack 2009; Trzeciak &
Rivers 2003), reducing timely treatment (Hwang 2006; Hwang 2007; McCarthy et al.
2009; Richardson, Asplin & Lowe 2002; Richardson & Hwang 2001; Richardson &
Mountain 2009) including time to analgesia (Pines & Hollander 2009), increasing

patient waiting times (Stahl 2008) and decreasing patient satisfaction (Pines et al.
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2008). These impacts occur as a result of congestion during normal business, but this
suggests that congestion during disaster response may also be associated with

adverse outcomes and there may be limits to surge capacity.

The ultimate impact on patient safety is mortality. A retrospective stratified cohort
analysis of patient mortality ten days after ED presentation was measured in relation
to occupancy rate as a proxy measure for congestion in the ED at the Canberra
Hospital, Australia (Richardson 2006). The mortality rate was significantly higher at
overcrowded times (0.42%) than non-overcrowded times (0.31%). The relative risk of
death was 1.34 (95% CI: 1.04-1.72) and even after controlling for triage category,
congestion was still associated with excess death (Richardson 2006). In another
retrospective study of ED occupancy (as a measure of congestion) in three tertiary
metropolitan hospitals in Western Australia, the investigators analysed the mortality
rate on specified intervals after admission to ED using three years of data spanning
from July 2000 to June 2003. Using an Overcrowding Hazard Scale (OHS), the
researchers found that regardless of age, diagnosis, urgency, mode of transport,
referral source, or hospital length of stay, an OHS of larger than two was associated
with relative increase in deaths at two days (Hazard Ratio=1.3, Cl: 1.1-1.6), seven
days (Hazard Ratio=1.3, Cl: 1.2-1.5) and thirty days (Hazard Ratio=1.2, Cl: 1.1-1.3)
after admission (Sprivulis 2006).

2.6.4 Factors Affecting EHS Demand (Input)

Entry overload, defined as an ‘overwhelming number of patients presenting to the ED
in a short space of time’ (Fatovich & Hirsch 2003, p.408). Early studies focussed on
“inappropriate users” and point to them for the excess load on EDs (Green & Dale
1992). Focus is shifting now towards how demand can be managed to prevent or
minimise ED congestion and improve the care for patients (Bezzina et al. 2005; Callen,
Blundell & Prgomet 2008).

Demand for EHS is growing in Australia (Australian Institute of Health and Welfare
[AIHW] 2008; AIHW 2009; Productivity Commission 2010; QAS 2009) and elsewhere
in the western world, most notably in the UK (NHS 2009; Wrigley et al. 2002; Peacock
et al. 2005), the US (Derlet 2002; Schafermeyer & Asplin 2003; Larkin et al. 2006) and
Canada (Bond et al. 2007; Schull et al. 2001; Schull et al. 2003). Similar effects have
also been reported in Japan (Ezaki & Hashizumi 2007; Ohshige & Tochikubo 2003).
The growth and ageing of the population are contributors, but these factors alone
cannot explain either the extent of the growth in demand or the variations in utilisation

rates observable across jurisdictions.
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e ED utilisation varies by different age groups. Statistics consistently report that,
except for infants and young children, elderly patients comprise a
disproportionately higher percentage of ED users (Lowthian et al. 2010; Nawar,
Niska & Xu 2007).

e Gender may be a factor affecting demand. While numbers of men and women
are almost equal in the Australian population, men (except for > 75),
consistently outnumber women in ED utilization (AIHW 2005; AIHW 2006;
AIHW 2008a; AIHW 2008b; AIHW 2009). Similar findings have been reported
in Canada (McCusker 1997); the US (Young et al. 2005) and Israel (Anson,
Carmel & Levin 1991).

e |tis suggested that people living alone or without family support, particularly in
older age groups, are more likely to visit EDs (Lowthian et al. 2010; Stathers,
Delpech & Raftos 1992) or be directed to ED if they called a health information
line (Han et al. 2007).

e Socio-economic status affects individual utilisation of health services. In the
US, homeless populations have a much higher rate of using ED services
(Kushel et al. 2002), while in Australia an Aboriginal or non-English speaking
background is also associated with higher use of EDs (Thomas & Anderson
2006).

e Demand for ED care is also associated with actual and/or perceived presence
of an illness/injury as well as actual and/or perceived acuity and
severity/urgency of the condition (Bezzina et al. 2005; Hoot & Aronskey 2008;
Ragin et al. 2005; Reeder et al. 2002). This is not to say that all patients
attending an ED have an acute illness, or that all people with an acute illness
attend an ED (Brown et al. 2000; Clark et al. 2002).

e Studies suggest that patients, who visit an ED directly or after seeking
alternative primary care, are of the belief that the care they receive in an ED is
of a higher quality than the care provided by a primary health practitioner (Han
et al. 2007). Considering that many patients regard their condition as serious
enough to justify seeking urgent medical attention (Callen, Blundell & Prgomet
2008) it makes sense for them to visit an ED where appropriate facilities and

expertise will assure them of the care they need.

2.6.5 Factors Affecting EHS Throughput

Throughput factors describe internal processes and procedures for care of patients in

the ED from the moment they arrive to the moment they are discharged or depart. In
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their editorial “If you want to fix congestion, start by fixing your hospital” Asplin and
Magid (2007) emphasise the importance of a holistic approach to solving the issue of
congestion.

e Registration or triage is the first point of contact for patients. Any delays or
shortcomings at triage not only create a backlog of waiting patients but can also
adversely affect the health of patients and consequent processes and functions
in the ED (Asplin et al. 2003). Slow registration/triage may be a result of factors
such as staff shortage or inexperience, inefficient equipment (e.g. IT systems),
and inappropriate location of the triage station.

e Care and service processes are also crucial components of throughput factors
(Asplin et al. 2003). Specialty consultation and use of imaging and laboratory
testing have varying effects, depending on the type of consultation and tests,
on prolongation of stay in ED (Yoon, Steiner & Reinhardt 2003), while staff
shortage, reduced capacity, and boarding of inpatients are commonly cited
throughput factors associated with ED congestion (Asplin et al. 2003; Hoot &
Aronskey 2008; Olshaker & Rathlev 2005). The level of seniority of staff, as
well as numbers, is crucial to improving ED performance (Thornton & Hazell
2008; White, Armstrong & Thakore 2010).

2.6.6 Factors Affecting EHS Output

Output factors encompass all services, facilities, procedures, resources, and events
happening outside the ED, which relate to follow-up care for the patient when exiting
the ED. These include inpatient admission, hospital resources, transport services, and
community capacities (e.g. post-acute care, primary and specialty care). Shortage of
resources in any of these areas affects ED function with access block to inpatient beds
blamed as the main cause of ED congestion (ACEM 2011; Cameron, Joseph &
McCarthy 2009; Chu & Brown 2009; Duke et al 2009; Dunn 2003; Fatovich, Hughes &
McCarthy 2009; Fatovich, Nagree & Sprivulis 2005; Gomez-Vaquero et al. 2009;
Olshaker & Rathlev 2005; Paolini & Fowler 2008; Richardson & Mountain 2009;
Sammut 2009; Steele & Kiss 2008; Stuart 2004; Thomas & Cheng 2007; Walters &
Dawson 2009). Accordingly, increasing the number of beds, and solutions of this
nature, have been recommended as a solution (Fatovich, Hughes & McCarthy 2009;
Sammut 2009).

2.6.7 Implications from the Literature

EHS utilisation load may increase quickly as a result of seasonal outbreaks of diseases

such as influenza or pandemics (Hoot & Aronskey 2008) and during disasters. In
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addition, normative factors such as general expectations of higher quality care, better
specialised services, easier accessibility, and increased convenience for people who
may not need urgent medical attention, can all lead to a greater demand for ED

services during disasters.

The congestion associated with demand during a disaster may lead to adverse patient
outcomes compromising patient safety, increasing time to triage, analgesia and

treatment, increasing patient waiting times and increasing mortality.

2.7 Common Problems in Disasters

A number of other papers review disaster experiences and try to identify issues
common to all disasters or a specific disaster type. One of the earliest review papers
identifying problems in disaster management was by Frank Berry M.D, the US
Assistant Secretary of Defence (Health and Medical) in 1955 (Berry 1956). This was
based on a presentation to the Southern Surgical Association and included five
references. Berry noted issues with the availability of infrastructure, supplies and
personnel, managing the welfare of personnel to optimise performance, appropriate
distribution and prioritisation of patients and above all system wide coordination of
effort. He suggested the following as issues for consideration in improving
preparedness:

1. There must be unified and efficient organisation with overall coordination, which will
function not only in a given city or state but throughout the nation.

2. There must be proper storing and dispersal of sufficient medical supplies

3. We should have universal immunisation against tetanus.

4. We should continue to place emphasis on the principles of surgery ..... with proper
timing and staging of surgical procedures.

5. There should be blood typing and Rh determination for all. (Berry 1956, p.571)

There have been many reviews since then with growing numbers of publications.

2.7.1 System Issues in Emergency Department Response to Disasters
2.7.1.1 Planning

The attack on the World Trade Center in the USA on 11 September 2001, the
experience of Severe Acute Respiratory Syndrome (SARS) in 2002-03, various
threats of biological warfare, and the Asian Tsunami on 26 December 2004 have
heightened worldwide awareness of the need for medical communities to develop
plans to create surge capacity within hospitals and communities to better cope in a

pandemic or mass casualty situation.
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Planning is the most important element of preparedness with the planning process as
important as the plan itself. The planning process should bring a representative group
of people and organisations together to allow relationships to be developed that will
support the ability to operationalise the plan and ensure consistency across agencies.
Standardisation (compatibility, inter-operability, inter-changeability, and commonality)
with mutual cooperation is essential (Cruz Vega et al. 2001; Dauphinee 2000). All of
this helps prevent the plan sitting on a shelf because it is not meaningful to the users

- the ‘paper plan’ concept.

2.7.1.2 Vulnerable groups

It is important to remember the special needs of the more vulnerable members of
society such as women and children, the elderly, disabled, chronically ill and those
who have been displaced (Abbott 2000; Bremer 2003; Brennan et al. 2001; Burkle et
al. 1995; Leus, Wallace & Loretti 2001; Mudur 2005; Redmond 2005a; Seamen &
Maguire 2005). Pregnant women still have babies, diabetics still need insulin and
mental health needs remain (Leus, Wallace & Loretti 2001), as do all other existing

chronic medical problems (Rios & Cullen 2006).

2.7.1.3 Communication

Communication and information management is one of the most consistent challenges
and problems in disaster response (Arnold et al. 2004; Bradt, Abraham & Franks 2003;
Braham et al. 2001; Chan et al. 2004; Gerace 1979; Kizer 2000; McEntire 1998). Valid
information is critical to enable decision-making and resource prioritisation (Chen et al.
2003) and the quality of disaster management may depend on the quality of
communication and information (Benner et al. 2003). While information is
acknowledged as needing wider distribution in a disaster situation (McEntire 1999),
communication issues, both technical and organisational, are important considerations
in coordinating the health response (Noji et al. 2001). Normal communication networks
may not be functioning (Chen et al. 2001) while poor coordination between agencies
and limited evidence of organisational learning are two common criticisms (Sondorp,
Kaiser & Zwi 2001).

Improved communications and awareness of the correct lines of communications are
needed (Waxman et al. 2006) and the importance of a pre-planned, independent and
dedicated communication system to effectively coordinate and manage disasters is

seen as one of the most critical areas needing attention (Hickson et al. 2001).
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Information technology is playing an increasingly important role in information sharing
during disasters (Arnold et al. 2004; Chan et al. 2004; Mathew 2005), including both
technical and organisational considerations (Noji et al. 2001). The further development
of wireless technology and peer networks may offer increasing solutions (Arnold et al.
2004; Bradt, Abraham & Franks 2003). Satellite communications has been used for
telehealth in India and disaster management in large remote areas (Anderson et al.
2001; Mathews 2005). Personal Digital Assistants (PDA) have been used in support
of information sharing including routine EHS and public health use and database
access for chemical disasters (Arnold et al. 2004) and determining replacement drugs
(Gaudette et al. 2002).

2.7.2 Space Issues in Emergency Department Response to Disasters
2.7.2.1 Creating space

Surge capacity can be created in a number of ways. Non-essential and non-
emergency functions within hospitals may need to be suspended for the duration of
the crisis. This may include cancelling elective surgery and admissions, earlier than
usual discharge of patients, removal of ambulatory care from hospitals, and
reallocation of physical space and roles (Hick et al. 2004). When individual hospitals
reach the limit of their capacity to cope, they must be able to move patients or services

to other hospitals or centres (Bonnett et al. 2007; Runge et al. 2009).

2.7.2.2 Predictors of Numbers

Having an idea of numbers is important. While communication from the site may
provide this information, it does not always hold true. The Centers for Disease Control
and Prevention (CDC) has developed a ‘calculator’ based on analysis of a number of
disasters (CDC 2005). For sudden onset urban disasters (this distinction is important)
an ED can expect in total, twice the number of patients that present in the hour
following the arrival of the first patient. Two axioms should also be remembered - in
widespread natural disasters (e.g. tsunamis) the initial estimates are likely to be under
while in localised man-made disasters (e.g. transport / industrial) the initial estimates

are usually over the actual figure (Rutherford 1990).

2.7.3 Supply Issues in Emergency Department Response to Disasters

2.7.31 Resource management
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Worldwide, health care systems have few surplus resources. However, the ability to
expand capacity to meet health needs during a crisis is imperative (Hick et al 2004).
Supplies such as ventilators, drugs, and PPE need to be stockpiled; and there must
be increased capacity for cleaning, security and crowd management. Morgue facilities
must also be able to expand, and laboratory capacity may need to expand
exponentially with screening and testing available for patients and health care workers
(Hick et al 2004).

Access to diagnostic facilities at medical sites may help decrease the number of people
transferred to remaining hospital facilities (Nufer et al. 2006). Hurricane Katrina
demonstrated the value of Point of Care Testing (POCT) with recommendations that
handheld POCT be used for airborne critical care and disaster specific mobile medical
units (Grissom & Farmer 2005; Kost et al. 2006). However power supply and battery
life needs to be considered (Grissom & Farmer 2005). Of the 104 teams at the Chi Chi
earthquake only 13% brought emergency power generators with them (Hsu et al.
2002).

2.7.3.2 Personal Protective Measures (PPE)

If subject to working in hazardous conditions, a hard-hat or light helmet, heavy work
gloves, eye protection and safety boots that all meet appropriate standards are also
needed (Wallace 2002). To both prevent confusion and protect responders, the
identification of the medical on-site coordinator and other members of medical teams
should be simplified using colour-coded hard hats and clothing (Gates et al. 1979;
Gerace 1979; Noji et al. 2001). A logo on team clothing is also an identifier (Noji et al.
2001) and helps ‘to promote esprit de corps’ (Zavotsky, Valendo & Torres 2004).

2.7.4 Staff Issues in Emergency Department Response to Disasters

2.7.4.1 Local response

The timeliness of response is critical to the administration of medical care and
reduction of immediate mortality (Hsu et al. 2002; Schultz et al. 1996). External medical
assistance is typically delayed from providing immediate care and only arrives after
local services have already provided emergency care (Hsu et al. 2002; Judd 1992;
Telford et al. 2006).

Many authors have been critical of disaster relief teams, and their efforts, over many

years but their comments provide the opportunity for improvement with recognition of
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problems and identification of potential solutions. Many of the issues identified are not
new problems. In 1972, Karl Western wrote:
e physicians and nurses will be sent to a disaster far in excess of actual needs
e surgeons will be sent when psychiatrists, paediatricians or public health
physicians would have been more appropriate
e physicians on the scene may find that emergency relief supplies are completely
inappropriate, or contain surgical rather than medical supplies (Leus, Wallace
& Loretti 2001).

There is also increased need for non-medical staff to fulfil roles in administration,
communication, transportation, security and crowd control. However, surge capacity
applies across the entire community, with health, government, and community groups

required to act in an integrated and cooperative manner.

Resultant loss of workforce numbers needs to be planned for and covered by casual
staff, retired staff and volunteers (Hick et al. 2004).

2.7.4.2 Leadership

How well a society survives a disaster is directly related to the skills possessed by its
leaders and the advanced preparations they have made (Aghababian 2000). Public
health emergency management is not a democratic process (Kizer 2000). It is
essential that one person is in charge of the emergency response and everyone knows
the chain of command. The incident leader must be able to make appropriate decisions
quickly, and often on the basis of incomplete or uncertain data. This autocratic style
of leadership is more customary in law enforcement, military and fire fighting, and is
different to the more group focussed approach used in health. Therefore leadership
and management roles among the potentially responding entities need to be clearly

established and understood in advance (Kizer 2000)

The Incident Command System (ICS) has become the accepted standard for disaster
response in many countries (Briggs 2005). Adherence to this is necessary to integrate
successfully into the response. Failure to do so may lead to death of personnel, lack
of adequate medical supplies and staff working beyond their training or certification
(Briggs 2005). An ICS can also help ensure resources are directed to areas in most
need (Yamada et al. 2006).
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2.7.4.3 Education, training and exercises

There is widespread agreement on the need for improved education and training in
disaster medicine (Birch 2005; Birnbaum 2005; Gaudette 2002; Marmor 2005; PAHO
1999; Russbach 1990; Sharp 2001; VanRooyen 2005). Current training for health staff,
with its need to focus on hospital and community care, does not adequately prepare
personnel for work in a disaster. As Birnbaum (2005) has noted, we need to move from

the era of the well-intentioned amateur, to that of the well-trained professional.

There are often significant intervals between training and exposure and there may be
difficulties in application due to different conditions (Ford 2000). Also many of those
who are involved in disaster response do not experience this again. This means they
do not have a chance to pass on the lessons of experience and each responding group
consists of novice disaster practitioners (Birnbaum 2005). Key areas are decision
making (Frisch 2005), with trained staff able to make better decisions (Moresky 2001;
VanRooyen et al. 2001a). Teamwork skills also need to be specifically addressed
(Ford 2000) to improve team efficiency during a crisis (DeVita 2004). A number of
developments have occurred to address this need including education frameworks
(Archer & Synaeve 2007), a model curriculum (ISDM 1993) and short courses such as
Major Incident Medical Management and Support (MIMMS) (Advanced Life Support
Group 2005).

2.7.5 Implication from the Literature

The surge associated with disasters and mass casualty incidents creates additional
demand on EDs. While many of the issues are system wide such as communication,
it is important to recognise that preparedness needs to ensure focus on sufficient
space, supplies and staff training and protection. This extends to preparation of the
individual, the department, the hospital and the community.

2.8 Pandemic

2.8.1 Influenza pandemics
Influenza viruses are myxoviruses, with three main genera—Influenza A, B, and C—
all of which are capable of causing infection in humans (Lee & Bishop 2006).
¢ Influenza A is responsible for epidemics, and occasional pandemics in humans
(WHO 2005).

¢ Influenza B does not cross the species barrier, but can cause epidemics (Lee
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& Bishop 2006).
e Influenza C has, to date, only caused mild illness, and does not cause
epidemics (Lee & Bishop 2006; Mandell, Bennett & Dolin 2009).

The outer coat of the influenza virus has two antigens: haemagglutinin (H), which
anchors the virus to cells it invades; and neuraminidase (N), which helps the virus both
enter and exit individual host cells (Lee & Bishop 2006). Influenza A subtypes are
named according to which antigen they possess. Humans manufacture antibodies to
these antigens during the immune response (Lee & Bishop 2006). Only Influenza A
subtypes H1, H2, and H3 have been readily transmitted between humans. However,
these antigens are altered over time by a process of drift (repeated minor mutations),
or shift when two different influenza viruses invade a host simultaneously and
recombine to produce marked changes in surface antigens (Mandell, Bennett & Dolin

2009). Shift commonly occurs in Influenza A, but not in Influenza B or C.

Epidemics are local outbreaks of disease while global spread is the hallmark of
pandemics (Lee & Bishop 2006), as reflected in the WHO definition:

An epidemic occurring worldwide or over a very wide area, crossing boundaries of
several countries, and usually affecting a large number of people. (WHO 2007b. p.9)

Pandemics can persist for months, years, or decades and pandemic influenza includes
rapid transmission with the disease occurring outside usual seasonal patterns, with
high attack rates across all age groups and high mortality rates in young, healthy adults
(Mandell, Bennett & Dolin 2009). Epidemics and pandemics of influenza occur when a
new virus emerges, or an existing virus mutates sufficiently for little or no immunity to
exist (Department of Health and Ageing [DoHA] 2008; Lee & Bishop 2006). Influenza
pandemics have occurred regularly over the course of history. They arise when a virus
develops to which the population has little or no immunity, and efficient human-to-

human transmission occurs.

The predominant virus type causing epidemics has evolved over time. The ‘Spanish
Flu’ of 1918—-19 was caused by Influenza A virus of subtype H1N1. It killed more people
than died in World War | (DoHA 2008). Subsequent influenza pandemics occurred in
1957 (‘Asian Flu’: H2N2); in 1968 (‘Hong Kong Flu’: H3N2); in late 1976 (re-emergence
of H1N1 with an outbreak at a North American military base); and in 1977 the ‘Russian
Flu’ (Anderson, Hart & Kainer 2003; Garten, Davis & Russell 2009). The 1976 outbreak
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was feared to be the start of a pandemic of similar proportions to that of 1918—19, with
a vaccine rapidly rolled out and US citizens compulsorily immunised. This
immunisation campaign was halted when a higher than normal rate of Guillain—Barré
Syndrome was detected amongst those immunised and a pandemic failed to

eventuate (Fineberg 2009).

Previous major pandemics occurred before the development of modern health care
innovations that are now considered standard care. During the 1918-19 Spanish Flu
pandemic, before the advent of antibiotics, most people died from bacterial infections
(Kapelusznik, Patel & Jao 2009). In Australia, the 1968 pandemic occurred when

intensive care units were only in development (Anderson, Hart & Kainer 2003).

Since 1918-19, there have been many societal changes that have altered the potential
risk profile of the community. Populations in large cities are bigger and also relatively
far more mobile. High-speed international travel means that pandemics spread around
the world very quickly (Lee & Bishop 2006). Travel during the incubation period of
viruses devalues any benefits of border controls.

However, there are also positive societal changes that may mitigate some of these
risks. Populations are now healthier with fewer chronic infectious diseases (especially
tuberculosis); improved infection control practices, people in the developed world live
mostly in relatively isolated, separate quarters, benefit from better environmental
standards and have more access to sophisticated medical care than in 1918-19 (Lee
& Bishop 2006).

However, in developing countries, illnesses such as HIV/AIDS, tuberculosis, and
malaria together with vaccine preventable childhood diseases remain significant
contributors to both mortality and disease burden (Lee & Bishop 2006). The outbreak
of Severe Acute Respiratory Syndrome (SARS) in 2003, followed by Avian Influenza
(H5N1), raised awareness of the potential impact of novel viruses on human health
and led to enhanced preparedness for pandemic management. Avian Influenza is
spread by migratory birds, is highly infectious for chickens, and lethal when contracted
by humans with a mortality rate of 60% (Lee & Bishop 2006). Concern that H5N1 may
mutate into a human-to-human transmissible form has sensitised the world to potential

impact of a major pandemic.

2.8.2 The planning context for pandemics

Planning for pandemics requires building large-scale surge capacity into the health
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care system. Unlike other disasters, pandemics last up to 7—10 months, and can cause
significant health, economic, and social impacts for extended periods (Council Of
Australian Governments [COAG] 2008).

Hawryluck, Lapinsky and Stewart (2005) in their review of SARS identify domains of
crucial importance that form the basis of responsibility for a central coordination team.
The domains identified include:

Clinical management, infection control, education, communication, team morale and
manpower, moving from silos to system based thinking, data collection, research and,
finally, lobbying to ensure resources are available to meet critical care needs.
(Hawryluck, Lapinsky & Stewart 2005, p.385)

In 2004, the WHO developed a checklist for developing pandemic plans. The essential
features of the checklist included preparation for an emergency; surveillance;
investigation of cases and treatment; prevention of community spread; maintenance
of essential services; research and evaluation; and the implementation, testing and
revision of the plan (WHO 2005).

In Australia, the DoHA devised the Australian Health Management Plan for Pandemic
Influenza (AHMPPI), which was tested using a simulation exercise in 2006. Key
recommendations that emerged from ‘Exercise Cumpston 06’ included streamlining
decision-making processes, increased flexibility to respond according to severity of the
pandemic and the available resources; improved communication systems including
sharing information between jurisdictions; public health education campaigns ahead
of time; a national surveillance framework; clarification of quarantine, border control,
and emergency legislation; and integration of primary care providers in pandemic
planning (DoHA 2007).

In 2008, ‘Exercise Sustain 08’ was held to further review the AHMPPI for government
preparedness at a national level to respond to and recover from pandemic influenza.
Exercise Sustain 08 underscored the impact a pandemic would have, both during the
outbreak and in the recovery phase, on all facets of the community. It identified
differences between the response required during a pandemic, and that required for
other disaster situations such as floods, fires, and mass casualty situations, which are
usually geographically defined and of shorter duration (COAG 2008).

All Australian states have pandemic plans designed to complement or augment the
AHMPPI (Australian Capital Territory [ACT] Health 2007; CDC Unit Vic 2007;
Department of Health SA 2015; Department of Health WA 2009; Qld Department of
Premier and Cabinet [DPC] 2009; NSW Health 2007; NSW Health 2008; NT Counter
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Disaster Council 2006; Tasmania Pandemic Influenza Project 2008). These plans
agree that flu clinics should be established to minimise the impact of a pandemic on
EDs. Flu clinics allow EDs to continue to meet emergency care needs of communities.
Pandemic plans also recommend separating influenza patients from other patients at
triage, with the designation of ‘flu hospitals’ to keep those infected separated from
patients, who do not have the virus. Other recommendations include priority
vaccination for at-risk staff, pre and post-exposure prophylaxis for staff, who come into
contact with suspected and confirmed cases, and the use of PPE with access to
pandemic stockpiles as required. Hospital staff are expected to self-isolate if exposed
or ill (ACT Health 2007; CDC Unit Vic 2007; Department of Health SA 2015;
Department of Health WA 2009; Qld DPC 2009; NSW Health 2007; NSW Health 2008;

NT Counter Disaster Council 2006; Tasmania Pandemic Influenza Project 2008).

2.8.3 The Operational Context of Emergency Departments (EDs)

In normal times, patients who use EDs as General Practitioner (GP) services have a
relatively low level of impact on how the ED functions because they pass through the
department relatively quickly (Richardson & Mountain 2009). However, in a pandemic
situation, waiting room overcrowding poses a significant public health risk. Patients
with a potentially highly infectious illness may cross-infect other patients or visitors, as
happened during the SARS outbreak in Canada in 2003 (Borgundvaag, Ovens &
Goldman 2004). Seasonally, influenza has been recognised to put pressure on EDs in
winter through increased numbers of presentations (Runge, Almeida & Bern 2009)
with this surge generally associated with people over the age of 65 with pre-existing
medical conditions (Schull, Mamdani & Fang 2005). In a pandemic situation, extra

presentations may come from all age groups.

2.8.4 System Issues in Emergency Department Pandemic Response

During the Toronto experience of SARS, where one patient infected many others in an
ED, rigorous infection control was applied to everyone entering hospitals. At one
Toronto hospital, anyone with the potential to be infected was masked and immediately
moved to a negative pressure room, regardless of presenting complaint. Other
measures employed to prevent spread of the disease included rigorous cleaning and
isolation principles, procedure and protocol lists for the use of PPE, closure of some
hospital entrance points with guards at available entrances to exclude or control
access to ED, exclusion of all non-essential personnel from the hospital, protocols to
govern patient movements, alteration in ventilation to create negative pressure rooms

and the removal of all hallway stretchers. Staff updates were provided daily via bulletin
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boards and email. Extra housekeeping and transport staff were employed within

hospitals (Borgundvaag, Ovens & Goldman 2004; Farquharson & Baguley 2003).

The 2003 experience of SARS in Toronto highlighted how changed operational
practices necessitated by an infectious disease outbreak can add to the burden of work
in the ED. Many of these changes added to an already overburdened system. The
need to screen and redirect patients presenting to the ED added to the triage time by
requiring additional processes. Patient education for suspected cases to follow
masking and isolation protocols whilst within the ED was also time-consuming
(Borgundvaag, Ovens & Goldman 2004; Farquharson & Baguley 2003).

Whilst vaccination is vital to stop the spread of pandemic influenza, vaccine
development takes time. Community mitigation strategies such as social distancing,
cough and sneeze etiquette, and frequent thorough hand washing are needed to
reduce the spread of disease as much as possible in the interim (Runge, Almeida &
Bern 2009).

One method of social distancing is to triage patients over the phone. However,
misdiagnoses of serious illnesses were reported in the UK where staff in call centres,
with no medical training, used an algorithm to diagnose and recommend treatment for
people concerned that they had Pandemic (H1N1) 2009 Influenza (Bourke & Shields
2009; Houlihan et al. 2010; Payne, Darton & Greig 2009). Wales opted out of this
system for pandemic management from the beginning, as it was felt patients should

be seen by clinicians (‘Swine flu’ 2009).

However hand hygiene amongst the general public entering one New Zealand hospital
after the start of the pandemic was noted to be poor, despite media campaigns,
extensive signage at the hospital entrance and obvious provision of alcohol gel. It was
reported that only 18% used the alcohol gel, with more using it going into the hospital
than leaving (Murray, Chandler & Clarkson 2009).

In the USA, it was reported that increased biosurveillance reporting requirements and
increased workload during the Pandemic (H1N1) 2009 Influenza outbreak led to poor
levels of reporting compliance in hospitals without automated reporting systems,
compared with full compliance from hospitals with automated reporting systems
(Eizenberg 2009).

Rapidly changing guidelines also created confusion for the use of PPE and other

issues. Participants in a Californian workshop in September 2009 voiced frustration
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over rapidly changing guidelines that were not dated or timed, making it difficult to
rapidly determine pertinent changes. Workshop participants also found disparities
between guidance from different sources, leading to a call for a common credible

source of information (Dorian et al. 2009).

2.8.5 Space Issues in Emergency Department Pandemic Response

Physical space limitations in EDs mean that patient throughput is constrained by how
many patients can be seen in the available area (Farquharson & Baguley 2003).
Outdoor screening areas were used in Toronto during SARS with potentially infected
patients transferred directly from this area to isolation facilities (Borgundvaag, Ovens
& Goldman 2004; Farquharson & Baguley 2003).

During the peak of the Pandemic (H1N1) 2009 Influenza epidemic, the Texas
Children’s Hospital in Houston implemented a mobile paediatric emergency response
team (MPERT). The MPERT was set up in a covered, open-air car park close to the
ED, and all patients were triaged before entry to the hospital (Cruz et al. 2010). Point-
of-care influenza test kits were used initially, but the supply quickly ran out. Patients
assessed as being probably infected with Pandemic (H1N1) 2009 Influenza were
isolated, evaluated, treated and discharged without entering the hospital unless their
condition was assessed as needing emergency care or admission. Social distancing
for staff was performed through infection control techniques including symptom
screening, isolation, contact precautions and the use of N95 respirators. Streamlining
processes including paperwork, simultaneous nursing and medical assessment, and
a designated discharge nurse educator facilitated dealing with this large influx of
patients to an already stressed system. Current, multilingual advice was placed on the
hospital website and both nursing staff and automated phone lines were available to
answer frequently asked questions. Printed advice was issued to parents on discharge
(Cruz et al. 2009).

The Joe DiMaggio Children’s Hospital in Florida reported setting up an initial triage
point outside the entrance to the paediatric ED and high-risk patients were directed for
further triage in the ambulance bay (Boehm et al. 2010). Keeping patients cool,
comfortable, hydrated and fed in this environment proved to be challenging; and
patient satisfaction dropped significantly during this time. However, no staff members
tested positive for Pandemic (H1N1) 2009 Influenza and no cases of cross- infection
were reported whilst this system was in operation. Stores of PPE and testing swabs
were quickly depleted. Extra costs of more than US$3000 per day were incurred for

extra staffing and equipment (Boehm et al. 2010).
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A trial conducted at Stanford University Hospital after the initial epidemic used
volunteers acting as patients with de-identified real patient data to run a simulation trial
in a covered car park near the hospital. The results indicated that off-site assessment
areas may be a feasible method of rapid assessment that limits waiting times, frees
space in EDs for more critically ill patients and provides social distancing of potentially
infectious patients to reduce the risk of cross-infection (Weiss et al. 2010).

There is also contradictory information in pandemic plans devised for different sections
of the health care system. For example a 2003 survey, undertaken on behalf of the
Australian and New Zealand Intensive Care Society, identified hospital EDs as
additional short-term bed spaces for ventilated patients in the event of a pandemic
(Anderson, Hart & Kainer 2003). This ignores the issue that, during a pandemic, EDs
have increased demand on their space and resources; and cannot be expected to also

function as satellite intensive care units (ICU).

2.8.6 Supply Issues in Emergency Department Pandemic Response

Stockpiling resources and equipment is a necessary part of disaster preparedness.
Before the Pandemic (H1N1) 2009 the Australian Government stockpiled antiviral
agents, ventilators and PPE. However, the distribution and dispersal of stockpiled
resources during Pandemic (H1N1) 2009 became an issue with criticism of slow
distribution of PPE and antiviral medications from the national stockpile (Grayson &
Johnson 2009).

There have been reports of hospitals having experienced problems obtaining sufficient
supplies of PPE and antivirals during Pandemic (H1N1) 2009 (Hanfling & Hick 2009).
In the USA, hospitals experienced storage problems for PPE and antivirals once
dispensed from the national stockpile (Dorian et al. 2009). In Canada and the USA, it
was reported that stockpiled ventilators were too old or too simple to cope with the
complex ventilation strategies required in severe Pandemic (H1N1) 2009, with ECMO

needed rather than normal ventilators (Eggerston 2009; Sandrock 2009).

Centers for Disease Control and Prevention (CDC) Guidelines assume Pandemic
(H1N1) 2009 infection occurs via droplet, contact and small aerosol transmission with
recommendations for PPE for frontline workers based on these assumptions (CDC
2009b). PPE for health care workers in close contact with a suspected influenza patient
during Pandemic (H1N1) 2009 consisted of protective eyewear, an impervious gown

or apron, gloves and a fluid-repellent surgical mask.
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There is consensus that P2 (N95) particulate filter masks, eye protection disposable
impervious gowns and gloves should be used for all aerosol-generating procedures,
and that these procedures should be undertaken in a negative pressure room, if one
is available (CDC 2009b; Cheng, Dwyer & Kotsimbos 2009; Stuart et al. 2009; WHO
2009). Particulate filter masks are recommended as they provide a greater degree of
protection than general surgical masks, with acceptable disposable models being the
P2 or P3 in Australia and New Zealand and N95, N99 or N100 in the United States
(WHO 2007b).

PPE and other barrier methods are vital to ED staff, who cannot be protected in any
other way before an effective vaccine is developed. Many staff reported poor
compliance with donning and removing PPE due to time constrains and discomfort;
especially when the wearing of gloves, gowns, eye protection, and masks were
required for prolonged periods (Hanfling & Hick 2009; Gershon, Pearson & Westra
2009; Seale et al. 2009). Users often find N95 masks uncomfortable, with somatic
complaints including breathing difficulties, itching, rashes and acne having been
reported. Some users have found the masks cause difficulties with communication and
establishing a therapeutic relationship with patients (Farquharson & Baguley 2003;
Gershon, Pearson & Westra 2009; Jefferson et al. 2008; Seale et al. 2009).
Inconsistencies in recommendations between authorities need to be resolved to
improve staff compliance (Hanfling & Hick 2009). Canadian research has found that
for influenza; N95 masks are no more protective than normal surgical masks 94. Where
tolerated, masking patients is probably more effective than masking health care
workers (Mermel 2009).

Alternatives to the use of nebulised medications and non-invasive assisted ventilation
had to be found to prevent the potential airborne spread of disease (Farquharson &
Baguley 2003). Many of these challenges were replicated in the experience with
Pandemic (H1N1) 2009. Extra pathology testing was required with suspected cases of
Pandemic (H1N1) 2009 requiring nasopharangeal swabs. At the peak, laboratory
testing was taking three to five days, by which time the optimal time for prescription of
antivirals had passed. Whilst many EDs used rapid antigen point-of-care testing, these
tests have been shown to have limited accuracy for known Pandemic (H1N1) 2009,

with rates of detection reportedly as low as 11.1% (Drexler, Helmer & Kirberg 2009).

There was also a widespread perception in 2009 that the Pandemic (H1N1) 2009
Influenza vaccine has been ‘rushed’ into production and not comprehensively tested

(Neale 2009). When the current vaccine was released, multi-dose vials posed a
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problem, with insurance companies initially refusing to cover GPs who administered it
(Herbert 2009). The potential use of multi-dose vials for mass immunisation campaigns
has been part of Australia’s pandemic plan for several years, and although there are
known risks associated with their use these risks can be minimised by providing clear
guidelines and appropriate and timely education (Gardner 2009). In Canada, there has
been a proposal to extend pharmacists’ scope of practice to include administering
influenza vaccine to reach more people (Ministry of Health Services British Columbia
2009), whilst in the UK guidelines for the administration of vaccines by health care

assistants were developed (Hand 2009).

2.8.7 Staffing Issues in Emergency Department Pandemic Response

Staffing problems occur due to the large influx of patients, staff illness and family
obligations (Hick, Hanfling & Burstein 2004). UK surveys have indicated a potential
staff absenteeism rate of up to 85% during influenza pandemic (Damery, Wilson &
Draper 2009), whilst an Australian study (Martinese et al. 2009) predicted absenteeism
rates of between 17% and 53%, depending on a variety of factors. However, staff in
ED and acute medical wards expressed more willingness to present for work than
those working in areas in which they were less likely to be exposed (Martinese et al.
2009). In another UK survey, staff expressed a strong sense of duty to both patients
and colleagues and intended to come to work regardless of the severity of the iliness,
unless their family, particularly children, needed them at home; if they were too ill to
work themselves; or they had no means of getting to work if the pandemic disrupted
transport (Ives, Greenfield & Parry 2009).

In an Australian survey of ED nurses (Considine & Mitchell 2009), most participants
gave positive responses about their willingness to participate in a biological incident;
however, there was a significant decrease in reported comfort levels in dealing with
unknown biological agents. This survey showed that over 70% of nurses surveyed
reported undertaking CBR training; however, the average time to last training was 19.2
months (SD=12) (Considine & Mitchell 2009).

The experience of SARS gives potential insights into how health care workers may
behave during a pandemic. Thirty per cent of SARS cases were health care workers,
some of who died. Whilst many workers performed with commendable dedication,
there were reports of workers who refused to work with SARS patients, or who refused
to work at all. Some left health care work voluntarily and their employers dismissed
some. Shortly after the SARS experience, professional codes of ethics came under

examination, particularly in Canada, as these are useful tools for establishing both
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workers’ rights and responsibilities, their ethical duties and obligations (Ruderman et
al. 2006; Singer et al. 2003). At the time there were mixed views about the degree of
duty of care that exists during outbreaks of infectious disease. Working groups could
not reach consensus on the degree to which health care workers owe a duty of care
when their own lives, and that of their family and friends, are at risk in the course of

patient care (Ruderman et al. 2006; Singer et al. 2003).

Whilst there has been a great deal made of an expectation of staff absenteeism during
a pandemic, it is known that health workers worldwide often come to work even when
ill. In the tropics, influenza is under-recognised and under-diagnosed, which can lead
to staff infecting their families, colleagues and patients inadvertently (Leo, Lye & Chow
2009). In Scotland, a 1996 study showed that whilst 23% of staff in the study had
serological evidence of influenza infection, there was only an 8% absenteeism rate in
the same influenza season (Elder et al. 1996). A 2007 Australian study, found that 24%
of medical staff and 26% of ancillary staff would present to work in spite of being
symptomatic for pandemic influenza if there was a staff shortage (Seale et al. 2009).
This survey also found that whilst most staff would adhere to quarantine and antiviral
medication directives; a large proportion would be very unhappy to do so, which could
impair their adherence to these measures (Seale et al. 2009). A single hospital study
in the USA undertaken after the peak of the (H1N1) 2009 Pandemic found that health
care worker infection was highest in the adult ED, followed by the paediatric ED. There
was no commensurate increase in sick leave in these departments, leading to the
conclusion that some health care workers may have continued to work in spite of being

infected with the virus (Santos, Bristow & Vorenkamp 2010).

Recommendations from the WHO and the CDC were to redeploy staff with risk factors
for severe Pandemic (H1N1) 2009 Influenza infection, which caused depletion in the
ED workforce. However, not all authorities agreed with the WHO (WHO 2009) and
CDC (CDC 2009b) guidelines regarding staff redeployment. A joint paper published by
the Society for Healthcare Epidemiology of America (SHEA), Association for
Professionals in Infection Control and Epidemiology, Inc. (APIC), the Infectious
Diseases Society of America (IDSA), and the American College of Occupational and
Environmental Medicine (ACOEM) felt that this approach was neither feasible nor
desirable. The paper stated redeploying staff would not only erode confidence in the
efficacy of PPE and infection control guidelines, but would invade the privacy of staff
who may not wish to divulge risk factors to their employers. They also cited subjectivity

about risk factors such as obesity and severe asthma (SHEA et al. 2009). However, it
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would seem irresponsible for any hospital to expect people with known risk factors to
expose themselves to an infection, which poses greater risk to them than it does to
others. Given that hospitals owe a duty of care to employees, it would also potentially
open the door to litigation should they become unwell. In the UK, the nurse registering
body refused to indemnify nurses who worked outside their usual field of practice
during the pandemic (Dean 2009). Hospital management should provide timely
education and support, pre-training, evidence that staff are valued and support for staff

working outside their usual sphere of expertise (Perrin et al. 2009).

Traditionally, there is a poor level of uptake of seasonal influenza immunization by
hospital staff, with rates reported as being between 20% and 50% across Australia
(Influenza Specialists Group 2006). Various reasons cited for this include a lack of
perception of personal risk, poor knowledge levels of how immunisation works, doubts
about vaccine efficacy or safety, self-perceived contraindications and inconvenient
access (Hollmeyer et al. 2009). A study in Hong Kong conducted before and repeated
after the Pandemic (H1N1) 2009 outbreak reported no significant increase in intention
to receive immunisation, with participants citing fears of side effects and doubt of
efficacy as their main reasons for refusing. This result is in spite of the Hong Kong
experience of SARS, which was expected to increase health care workers’ acceptance

of vaccination (Chor et al. 2009).

2.8.8 Implication from the Literature

International experience with influenza pandemics confirms the potential of pandemics
to cause a significant increase in the annual burden of disease. Influenza pandemics
have significant consequences for health systems and hospital EDs, which are the hub
of the health systems’ required response. The prolonged duration of a pandemic, along
with the risk to the health of healthcare workers and their famiies, place a significant

burden on all aspects of preparedness.

2.9 International Response

2.9.1 Anticipated need for disaster response teams

It is likely that there will be calls for disaster medical assistance and humanitarian aid
following international disasters (McEntire 1998; Lennquist 2004). Worldwide
understanding of disaster management has changed in recent years with relief seen
not as a charity but a right and a humanitarian obligation (Gunn 2005). This is

underpinned by the precept that health and security are a basic human right (Judd
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1992; WHO 2005). It is not just response however: ‘less developed countries are
increasingly requesting assistance in developing programs leading to improved

disaster preparedness, prevention and mitigation’ (Burkle 2001b, p.144).

Disasters and complex emergencies are associated with a tremendous outpouring of
humanitarian assistance (Burkle 2001a), which is normal and natural (PAHO/WHO
1999). Improvements in telecommunications mean more immediate reporting of a
crisis, which often results in tremendous public attention, and calls for governments
not directly affected by the event to, ‘do something’ (Abrams 1990; Redmond 2005b).

After the Asian tsunami, Frist (2005), the majority leader of the US Senate, noted that
‘individual contributions of medical assistance can rank among the world’s most
precious and meaningful currencies’ (p.438). Unfortunately, if that something is not
what is needed, its uninvited dispatch may do more harm than good. There is no
longer a role for ‘good intentions’ and the overriding message is that the ‘well
intentioned amateur’ needs to be replaced by a more ‘professional’ approach to
disaster medical assistance. Instead, a highly technical approach based on strict
prioritisation of tasks is necessary (Gunn 2005; Lamberg 2005; Leus 2000; Schull &
Schanks 2001).

There are numerous reasons for this, apart from a humanitarian desire to provide the
best possible care, which include donor and political interests and the accountability
of providers. Donors demand value for money and evidence based interventions,
although many of these efforts have been ineffective (Griekspoor & Sondorp 2001;
VanRooyen et al. 2001a). Griekspoor and Sondorp (2001) describe a tenfold increase
in the amount given by donor governments from 1980 to 1994 partly as a response to
humanitarian need and partly as a realisation that aid could be used as a political tool.
The U.S Surgeon general Richard Carmona described this as “health diplomacy”
(Vanderwagen 2006) with research showing the proportion of Indonesians that viewed
the United States favourably increased from 13% in 2003 to 38% in 2005 following
tsunami assistance (Tarantino 2006).

2.9.2 International, national and regional response

Despite an excellent level of preparedness, some dramatic situations in the wake of a
large scale disaster will make the mobilisation of international resources necessary,
particularly in developing nations (Russbach 1990). These include but are not limited
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to disasters such as earthquakes, severe hurricanes, trans-border conflict and certain
acts of terrorism (Aghababian 2000). A finding from the Tsunami Evaluation Coalition
was that the quality and capacity of the international relief system is inadequate given

the scale and frequency of modern emergencies (Telford et al. 2006).

2.9.3 Factors Guiding Reviews

The effectiveness of emergency interventions may be difficult to measure (VanRooyen
& Leaning 2005) helping explain why much of the response to emergencies is poorly
evaluated (Sondorp, Kaiser & Zwi 2001; VanRooyen et al. 2001b). This is contributed
to by the lack of available standards, benchmarks and indices, which makes
assessment and the ability to learn from experience more difficult. There is also a lack
of standards available to train personnel or to judge competence; and no way to assess
the abilities and competencies of the organisations and people who volunteer to help
an affected population (Birnbaum 2005). The international law of humanitarian
response in peacetime is also remarkably undeveloped (Hoffman 2003). Hoffman
(2003) also notes that the establishment of international rules and standards does not
mean people will comply. Compliance and adherence to standards also requires
funding; quality control through supervision is indispensable but expensive (Sondorp,
Kaiser & Zwi 2001).

Cuny (1983) wrote that the primary responsibility for disaster response remains with
the host government, that international aid has limited effects and that intervention is
not totally positive. Expressed more strongly still was the view that emergency work is
often regarded as too short-term and cowboy-like, creating a dependence in potential
beneficiaries, not sufficiently developmental and lacking in accountability (Sondorp,
Kaiser & Zwi 2001). Birnbaum (2005) simply asked, ‘why do we not learn from our

experiences?’ (p.210)

Too often untrained people coming with good will but no professional skills, have
disrupted relief operations by mobilising already overworked local people, and
overloading logistic means for their own purposes, while not efficiently helping to meet
the priority needs (Russbach 1990). Excessive and unwanted personnel may arrive at
the disaster site too late; be unable to contribute to the efforts; speak the language;
require maintenance by the already stressed and affected population; and tend to
operate outside of ‘Command and Control’, all rapidly exacerbating the problem rather
than alleviating it (Abrams 1990; Birnbaum 2005; Bremer 2003; Burkle et al. 1995;
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Campbell 2005; Kizer 2000; McEntire 1998; PAHO/WHO 1999; Roy et al. 2002; Rubin
et al. 2000; Tyron 1997).

Reasons why this pattern persists may be related to the demands of public opinion
and the perceptions of both the public and the relief workers from donor countries. A
common myth in disaster management is that the ‘affected local population is
helplessly waiting for the western world to save it’, often perpetuated by press
coverage (de Ville de Goyet 2000, p.213). The WHO'’s de Ville de Goyet (2000) notes
that most survivors are saved by their neighbours or local authorities, and that western
medical teams are not necessarily the best equipped to deal with local conditions. He
also raises concerns that foreign assistance is sponsored by donor countries
responding to the pressure and expectations of public opinion rather than to the real
needs of the affected country, and questions who is really benefiting. Less developed
countries have come to realise that funding for highly visible teams comes from the
same budget as other, more valuable and productive forms of assistance. The
international teams may be seen as a sign that the system has been unable to cope
and are critical of the efforts of the host government. If the effectiveness is measured
as a humanitarian gesture, they are tremendously effective from a media/public

relations viewpoint (Abrams 1990).

Concerns about the effectiveness of international response teams are not restricted to
‘physical’ care. The WHO (van Ommeren, Saxena & Saraceno 2005) has expressed
concerns that clinical interventions, such as psychotherapy focused on post-traumatic
stress disorder, are being introduced in an uncoordinated and stand-alone manner.
Lamberg (2005) raises concerns about deployment of international teams of mental
health professionals, few if any spoke any Asian languages, rushing to offer

counselling services to tsunami survivors in Sri Lanka and Indonesia.

If disaster medical assistance is to improve, then the international relief community
must develop and streamline systems for data collection and analysis, then translate
the information into implementing change to improve their programs (VanRooyen et
al. 2001b). There may also be differences in evaluation due to the significant cultural
differences between the military and non government organisations (NGOs)
(PAHO/WHO 1999) and the latter’s independent nature (VanRooyen et al. 2001b).

The coordinator of the Swiss Government'’s aid response to the Asian tsunami, stated

‘again, many well doers and uncoordinated, brainless ‘helpers’ arrived and were a
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burden for the country. This is not professional humanitarian aid’ (Frisch 2005. pp.22-
23). This identifies the issue of ‘disaster tourism’ as described after the Gujarat
earthquake (Roy et al. 2002). The Tsunami Evaluation Coalition has aimed to improve
the quality of natural disaster response policy and practice and consists of a Synthesis
Report (Telford et al. 2006) along with thematic explorations of coordination, needs
assessment, impact on local and national capacities, links between relief, rehabilitation
and development, and the funding response. The four main recommendations from
the TEC Synthesis Report (Telford et al. 2006) are shown in Table 2.3, which includes
the major issues identified by a WHO Special Report from the Health Aspects of the

Tsunami Disaster Conference (Nabarro 2005).
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Table 2.3: Lessons Learned from Major Reviews of the Tsunami Response

(Telford et al. 2006,
p.23)

Source Lessons Learned
TEC Synthesis 1. ‘The international humanitarian community needs a
Report fundamental reorientation from supplying aid to supporting and

facilitating communities own relief and recovery priorities.

2. All actors should strive to increase their disaster response
capacities and improve the linkages and coherence between
themselves and other actors in the international disaster
response system, including those from affected countries.

3. The international relief system should establish an
accreditation and certification system to distinguish agencies
that work to a professional standard in a particular sector.

4. All actors need to make the current funding system impartial,
and more efficient, flexible, transparent and better aligned with

principles of good donor-ship.’

WHO Special Report
(Nabarro 2005)

1. Improved national capacity for risk management and
vulnerability reduction.

2. Importance of needs assessments and program management.

3. Need for best public health practice in vulnerability reduction
and disaster response.

4. Need for benchmarks, standards and codes of practice.

5. Improved management and coordination of disaster responses.

6. Need for effective supply systems, communications and
logistics.

7. Recognition of key role of voluntary agencies and organisations
in preparedness and response and coordination of this.

8. Principles of providing good donor-ship are relevant.

9. Need to develop further cooperation with military forces and the
commercial private sector.

10.Need to establish more effective relations with media groups.

11.All health humanitarian actors must become fully transparent in
terms of performance standards, accountability and evaluation.

12.Local communities must be supported to develop capacity in

disaster preparedness.

2.9.4 System Issues in International Disaster Response

29.41 International Policy
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In international politics, assistance is only provided if formally requested by the affected
country with territorial boundaries respected. The request for aid travels via diplomatic
channels once the affected country has determined that its own resources have been
overwhelmed or destroyed (Abrams 1990; Dara et al. 2005; Haddow & Bullock 2003).
While this takes time, ‘shortcutting’ the procedure may have unwanted consequences
including perceived invasion, incarceration of relief staff and political ‘nightmares’
(Abrams 1990). Teams and individuals who respond to disasters without authority or
accreditation only add to the problems of the affected country, further draining their
resources (Holland & Wilson-North 2005; PAHO/WHO 1999).

International humanitarian aid is increasingly treated as part of foreign policy. This
trend also explains the growing involvement of the military in operations (Dufour et al.
2004). As an example, the USA position stated by the Office of Foreign Disaster
Assistance is that, following a request for aid, an assessment of value is made; if
sending of aid is to the ‘advantage’ of the USA then authorisation is given, otherwise
the answer is ‘no’ (Abrams 1990). Some governments, such as India following the
Asian tsunami (Frisch 2005), may not want international assistance given the politics
of aid (McEntire 1999). This may confuse other governments (Roy 2005) or be

misunderstood which can be a very sensitive matter diplomatically (Russbach 1990).

2.9.4.2 Needs Assessment

There is a need for improving field operations (VanRooyen et al. 2001a) with the
humanitarian response occurring in accordance with the needs of the affected
population (de Ville de Goyet 2000; Redmond, Watson & Nightingale 1991; Russbach
1990) and based on an appropriate needs assessment (Malilay 2000; McCartney
2006; Schull & Shanks 2001). Response needs to be based not only on a full
understanding of the type of disaster and expected injury patterns, but local information
specific to the disaster (Lennquist 2004). Efficient matching of resources to needs will
mitigate against further adverse health effects (Brennan & Nandy 2001; Noji et al.
2001; Noji 2000), with limited resources allocated in a way that provides the greatest
good for the greatest number of people (Brennan & Nandy 2001). ‘If aid is to do the
most good for the most people it must be targeted’ (Redmond 2005b, p.1320).

Rapid needs assessments have thus become the modus operandi for gathering

information about the status of an affected population (Keim & Rhyne 2001; Malilay

2000; Redmond 2005b) with results forming the basis for directing relief efforts (Asari
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et al. 2000; Chen et al. 2003). United Nations (UN) Disaster Assessment and
Coordination (UNDAC) teams now try to establish an onsite operations and
coordination centre early after a disaster, consisting of a two to six-person team, drawn
from member countries, that travels quickly to a disaster scene to report the immediate

needs to the international community (Redmond 2005b).

Problems still exist with rapid needs assessments as they are often limited by a lack
of time, money and the use of mono-disciplinary analyses (Maury & Russbach 2004).
Only a moderate number of relief organisations were able to identify victims’ needs
with little or no problem (McEntire 1998). Some needs assessments post tsunami were
also performed by people untrained for this role and without use of standardized tools
(Birnbaum 2005).

Needs assessments should be done by people who understand local customs, and
culture, and hence are best done by locals (Birnbaum 2005). However in a review of
the disaster preparedness of Oceania nations, only 20% of public health plans had any
reference to rapid health assessments (Keim & Rhyne 2001). This was a finding post
tsunami as well when it was noted the lowest level of coordination and control may be
at the national level (Birnbaum 2005). This forces a reliance on external reviews with
their associated delays and possibly different focus. The TEC found there was a
profusion of assessments with most conducted by donor agencies for their own needs.
“‘Almost all international assessments however relied on data culled from national and
local sources. Better national and local preparedness would have made a big
difference” (Telford et al. 2006, p.22).

The destruction of communication systems may result in slow and inaccurate
estimations of the extent of the damage (Braham et al. 2001; McEntire 1998; McEntire
1999). Time may not improve this; the Japanese review of needs on day seven after
the Aitape tsunami found that information was often still inaccurate or incomplete (Asari
et al. 2000). Improvements in technology may help however with Bradt, Abraham &
Franks (2003) envisioning technicians with laptops, GIS software and plotters

appearing at the disaster site as information first responders.

A number of problems have been identified in performance of rapid needs

assessments, including:

81



being inaccurate (Asari et al. 2000; Birnbaum 2005; Braham et al. 2001; Malilay
2000; Maury & Russbach 2004; McEntire 1998; McEntire 1999), and/or self-
serving (Rubin & Heuvelmans 2000).

being incomplete (Asari et al. 2000; Mallilay 2000; Maury et al. 2004). Malilay
(2000) found that assessments commonly addressed range of needs but the

magnitude was often neglected.
being delayed (Asari et al. 2000; Braham et al. 2001; Malilay 2000; Maury &
Russback 2004; McEntire 1998, McEntire 1999).

being duplicated by different agencies leading to assessment fatigue, time

wasting, duplicating effort and frustrating the local community (Malilay 2000;
Nabarro 2005; PAHO/WHO 1999; Redmond 2005b).

requirement for a validated tool for needs assessment (Malilay 2000) and

standardisation of the content of needs assessment to minimise subjective

analysis and provide consistency (Bradt & Drummond 2003; Malilay 2000).

level of experience of those performing needs assessments (Redmond 2005b).

not involving the local population (Redmond 2005b).

Newer, less fragmentary approaches, using epidemiological study designs and
sampling approaches have been developed (Malilay 2000). Bradt and Drummond
(2002) propose improvements to health needs assessments by refining the criteria in
the protocol evaluation and recommend the development, acceptance and use of
standardised Minimum Essential Data Sets. The WHO has also developed a “First
Needs Assessment Reporting Template” which uses both international standards and
a standard format to help quicker and comparable analysis hopefully promoting faster
decisions (WHO 2006). This was used by the US Military as part of their response to
the Tsunami in Asia (Guerena-Burgueno 2006; McCartney 2006).

29.4.3 Global Coordination of Needs, Response and Donors

Coordination of disaster assistance is a major priority for effective humanitarian aid
operations (Bradt & Drummond 2003b; Moore & Blasser 1991). Disasters require a
multi-organisational approach, with coordination and cooperation the key to success
(Burkle et al. 2001; Kipor & Goncharov 1999; Libman et al. 1997; Nnoaham 2005).
There is a:

‘need for coordination between both supporting countries, and between

supporting and supported’ with ‘increased international coordination and
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collaboration..... at the planning and preparatory stages’. (Lennquist 2004,
p.71)

In a multi-agency humanitarian response, it is necessary to spend time and energy
generating consensus for any plan (Bricknell & MacCormack 2005). Flooding the
scene with people and equipment in an unorganised manner creates a hazard for
rescuers and logistical problems for the command structure (Romundstad et al. 2004).
Historically, there is a natural outpouring of unorganised volunteers willing to provide
medical assistance with any disaster (Birnbaum 2005; Gates et al. 1979) and

unsolicited volunteers and aid are inevitable and must be planned for (Kizer 2000).

A centralised authority to coordinate international assistance appears to be essential
(Hickson et al. 2001), with more, and better, linkages between civil society, military,
government institutions and NGOs (Cruz Vega et al. 2001; Kipor & Goncharov 1997).
A World Disaster Coordinating Centre was proposed as far back as 1983 (Cuny 1983),
while Bremer (2003) repeated the call after the Gujarat earthquake. The capacity to
deploy international, ‘neutral’ experts through external assistance remains critical
(Loretti, Leus & Van Holsteijn 2001) with the appointment of a high profile UN Special
Envoy for the tsunami response seen as a positive step (Telford et al 2006). Despite
this, the proliferation of international aid agencies and their insistence on distinct
programs led to a fragmented approach following the Asian tsunami (Telford et al.
2006) with coordination and logistic support being major challenges, which worsened

as more agencies arrived (VanRooyen & Leaning 2005).

International experiences in inter-agency coordination reveal numerous issues of
jurisdiction, authority, capacity and competency (Bradt & Drummond 2003) with
international NGOs also tending to be fiercely independent (VanRooyen et al. 2001b).
Coordination remains problematic, with no single agency equipped to do this (Sondorp,
Kaiser & Zwi 2001). Many organisations participate in the provision of assistance
during a disaster but often their relationship with a national coordination and control

function is not clear (Nabarro 2005; Rubin & Heuvelmans 2000).

While clearly defined roles and responsibilities enable effective collaboration, there is
a need for greater standardisation of language (Noji et al. 2001). Specific barriers to
cooperation and coordination include weak leadership, the absence of accountability,
the lack of credentialing, the diverse goals of the responding agencies and the

weaknesses in the coordination process itself (Zoraster 2006).
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2944 Integration with Existing Services

Integration with existing services is an essential component of the goal of disaster
medicine and supporting national and local ownership is a core principle of
international development and humanitarian aid (Telford et al. 2006). Birch and Miller
(2005) noted that ‘life didn’t start for anyone when you got off the plane...Your
intervention needs to fit into the local response to the crisis’ (Birch & Miller 2005,
p.1201). It is thus critical to work closely with local government, organisations and
other sectors (Campbell 2005; Robertson, Dwyer & Leclerq 2005). The international
response to the Indian Ocean tsunami was most effective when enabling, facilitating
and supporting local agencies (Telford et al. 2006). Failure to include local agencies
can lead to mistrust, resentment and a lack of cooperation, or undermine the capacity
of local people to solve their own problems (Brennan et al. 2001; Judd 1992; Leus et
al. 2001). It is the host nation who has the lead (McCartney 2006).

It is easy for outsiders to ignore national and local health systems, bringing immediate
and valuable relief at the expense of sustainable, long-term health care (Loretti, Leus
& Van Hosteijn 2001). The actions of some international agencies following the Indian
Ocean tsunami strengthened their own capacity at the expense of the local response
leaving locals more vulnerable (Telford et al. 2006). There were unfortunate examples
of well intentioned, but misguided attempts by some international medical teams to
take over the local health system placing extra strain on Ministry of Health staff
(Robertson, Dwyer & Leclerq 2005). Local civil society capacity for responding to future
disasters may not have been developed, which can result in increased dependence
on international NGOs (Moore & Blasser 1991). However, in a review of the
Mozambique floods in 2000, measures of network centrality were far higher for
international than local NGOs, suggesting local NGOs tend to remain peripheral to the
coordination process (Moore, Eng & Daniel 2003). Organisations must ‘rise above
their independent and individualistic perspectives to work with local governments and

communities’ (VanRooyen & Leaning 2005, p.437).

2.9.4.5 Standards and Laws

The 100,000 avoidable deaths in the Rwanda crisis were attributed to poor

performance on the part of relief agencies (Hickson et al. 2001; Relief and
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Rehabilitation Network 1996) while the 1994 wide-scale mismanagement of cholera
by inexperienced relief workers in Zaire led to recognition of the need to improve
professional standards and effectiveness of the response (Salama, Buzard & Speigel
2001).

Methodologies for quality management have been slowly developed (Sondorp, Kaiser
& Zwi 2001), but there is still a need for agencies and governments to agree to
benchmarks, standards and codes of practice for health disaster preparedness and
response, and also to guide recovery. There needs to be honest and transparent
accountability, responsibility and evaluation against agreed standards of performance
(Nabarro 2005). An evidence-based grading system incorporating indicators to
measure the effectiveness of a humanitarian response is required. Different
methodologies may be needed to assess indicators in countries without access to data
(Bradt & Drummond 2003; Burkle 2001a).

The Sphere Project has been one of the first systematic efforts to improve
accountability (The Sphere Project 2011). Sphere addresses key indicators for five
sectors: water supply and sanitation, nutrition, food aid, shelter and site management,
and health services (Sondorp, Kaiser & Zwi 2001) with clearly defined guidelines and
minimum standards (Brennan et al. 2001). Reluctance in accepting these standards
has arisen due to concerns about levels of flexibility and the potential use of minimum
standards as a punitive tool, despite these being a collective expert opinion
recognising context and constraints (Dufour et al. 2004; Salama, Buzard & Speigel
2001). The debate should shift from potential threats to NGOs, to the rights of people
affected by disasters, and ‘ultimately, all humanitarian organizations should be held
accountable when they do not meet minimum standards when there is a reasonable

expectation of doing so’ (Salama, Buzard & Speigel 2001, p.532).

The other development that arose at approximately the same time was the 1994
voluntary Code of Conduct, with ten underpinning principles, which promote the
impartial character of aid, respect of local cultures, building on local capacities,
involvement of beneficiaries, and respect for local dignity (Griekspoor & Sondorp
2001). More than 300 organisations have now subscribed to it (Hilhorst 2005).
Although its ability to retain its relevance ten years on has been questioned (Hilhorst
2005; Walker 2005) its future is thought to lie in the ability of signatories to demonstrate
accountability (Walker 2005).
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The Tsunami Evaluation Coalition found that many international agencies did not live
up to their own standards with regard to respect and support for local and national
ownership (Telford et al. 2006). The lack of quality enforcement mechanisms means
the same problems keep reappearing. Telford (2006) suggests that is due to the lack
of external pressure for improvement in the humanitarian sector. Normally market
forces lead to quality improvement in a consumer driven market. This does not apply
in humanitarian aid and the failure of agencies to meet their formal commitments to
Sphere or Good Humanitarian Donorship principles, suggests that the various quality
initiatives are not having sufficient impact (Telford et al. 2006). The TEC feels that, if
improvement is to occur, there is a need for a regulatory system to ensure agencies
put the affected population at the centre of measures of effectiveness, and to provide
detailed and accurate information to the donor public on assistance outcomes,

including the affected populations’ views of that assistance (Telford et al. 20086).

The importance of standards is seen in a study by Rubin & Heuvelmans (2000) who
reviewed the perceived effectiveness of health related disaster relief in the former
Yugoslavia, finding significant differences between those providing and receiving
international assistance. International organisations and workers appeared to believe
their efforts were more effective than the recipients did. All groups believed that
approximately half the needs were being met, but international organisations believed
that a higher proportion were being met by their assistance (73.4%) than did the locals
(52.1%, p<0.001). Interestingly, 87% of the international interviewees believed the
affected population was requesting more than it actually needed. Twenty-seven per
cent of the international participants compared to 80% of the recipients felt that a

quarter of what was provided was unusable (Rubin & Heuvelmans 2000).

2.9.4.6 Timeline of Response

The effectiveness of international medical teams is limited by the delay in getting to
the affected area. While survival from entrapment declines rapidly after 24 to 36 hours
(Redmond, Watson & Nightingale 1991), international medical relief activities in
disasters often do not begin until days five to seven after the event, mainly due to the
distances involved (Asari et al. 2000; Noji 2000; Redmond 2005a). After the Gujarat
earthquake, outside medical assistance arrived only after local health services had
provided emergency assistance and immediate care. Specialised field hospitals, set
up a week or more afterwards, were too late to reduce morbidity and mortality (Bremer
2003; Roy et al. 2002). These teams need to arrive in the first 24 to 48 hours to handle
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the vast bulk of the casualties (Bremer 2003). Local medical facilities may, however,
be disrupted and require international help, not only in dealing with the disaster, but
also to maintain routine health facilities for unrelated conditions. International aid may
help restore routine medical and surgical facilities overwhelmed by a disaster and may

later support specialist elective services (Redmond 2005a).

2947 Deployment Decisions

The reasons for sending a team should be carefully evaluated (Abrams 1990),
particularly in assessing the likely efficacy of the response. Once a decision has been
made to deploy teams need to have a rapid response structure and strategy in place
that can be activated immediately (Holland & Wilson-North 2005; Noji et al. 2001).
Military models are instructive examples and have clearly defined mission statements,
roles and objectives and a strong chain of command (Noji et al. 2001), coupled with
measures of effectiveness and end-points (Sharp et al. 2001). Rules of humanitarian
engagement should be defined as clearly as are the rules of military engagement
(PAHO/WHO 1999). This includes an evaluation of the environment, hostile forces,
friendly forces and the population at risk, casualty estimates, security, medical force
protection, time, medical capabilities and logistics, medical command and control,
communications and computers, humanitarian factors and assessment of tasks.
These are often designed as a series of checklists to determine ‘how to do it’ (Bricknell
& MacCormack 2005).

To avoid delays, pre-event simplification of bureaucracy is essential. A Japanese field
hospital was only released after two days in customs because equipment lists were
lacking (Bremer 2003). The UN has attempted to ensure application of simplified
customs procedures in order to speed up the delivery of international humanitarian
assistance, including military and civil assets. This includes advance submission of
documents, waiving of economic restrictions, duties and taxes, expeditious processing

without examination and simplified inspection procedures (Balabanov 1996).

Members of the team should be fully briefed on what to expect on arrival (Abrams
1990). There also needs to be a clear exit strategy consistent with a military approach
to operation planning to keep to the initial mandate and to maintain efficiency of the
operation, avoiding overload or fatigue of deployed staff. Redmond, Watson and
Nightingale (1991) note that, after five days on the scene, both mental and physical
exhaustion can set in, reducing the effectiveness of the team and increasing the risk
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to patients. As it is hard to turn your back on suffering, a strict rule to disengage after

five days must be accepted by the team before departing.

Consideration also has to be given to the ability of staff to practice medicine in the
affected country such as a review of standards, licensing arrangements and reciprocity
agreements. Some governments are reluctant to allow foreign physicians to
administer aid to their population, as seen in the 1985 Mexico City and the 1988
Armenian earthquakes (Abrams 1990).

The Operational Room is vital to any team deployed overseas and should be staffed
24 hours a day until the team returns home. Training is also needed for staff working
in the operational room. This addresses desk top exercises, experiences, media
training, IT skills, telephone skills, report log training, press releases, dealing with next
of kin and handling specific requests (Holland & Wooster 2004).

29438 Type and Level of Care

The interventions that produce the greatest health benefit are based on models of
public health and primary care (Brennan et al. 2001). The presence of a foreign military
hospital may also raise the expectations of the community to an impossibly high level
(Reade 2000), which may also create dependency issues (McEntire 1999; Reade
2000). If life-saving priorities are addressed through an integrated, primary health care
approach, the local health care system can be preserved and strengthened (Loretti et
al. 2001). Teams are there to ‘help local people help themselves, not create
dependency’ (Palmer 2005, p.152).

2949 Civil-Military Issues

Civil and military integration and collaboration is important and productive (Anderson
et al. 2001) with military and relief organisations being mutually dependant on each
other for a successful outcome (Burkle et al. 1995). Redmond et al. (1991) even state
that ‘many of the problems inherent in disaster management are solved when the
military combine with specialist civilian teams’ (p.1523). However, the civilian-military
interface and promotion of closer ties between civilian and military units needs further
development (Hampson, Cook & Frederiksen 2002; Moore & Blasser 1991; Nabarro
2005; Palmer et al. 2003; Read & Ashford 2004). The TEC found that there was little

joint planning and planning between the military and traditional humanitarian actors
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and coordination between them remains weak (Telford et al. 2006), which is is thought

to have eroded by neglect rather than design (Eiseman & Chandler 2006).

29.4.10 Team Security

Security is an increasing concern for humanitarian aid and disaster relief teams. There
is a clear perception amongst relief workers that safety and security are becoming
worse (Brennan et al. 2001; Burkle et al. 1995; Holland & Wooster 2004; Schull et al.
2001; VanRooyen et al. 2001b). The major cause of death and injury among
humanitarian staff was reportedly motor vehicle accidents during the 1970s and 1980s
(Birch & Miller 2005; Brennan et al. 2001), but the commonest cause of death in the
most recent study was violent trauma including gunshot, shrapnel and land mine
wounds (Brennan et al. 2001). In an analysis of 382 deaths, Sheik et al. (2000) found
that death from intentional violence accounted for 67% of all humanitarian workers
deaths with the number of deaths due to hostile acts increasing. Some types of disaster
are becoming increasingly hostile (Birch & Miller 2005) and combatants in complex
humanitarian emergencies increasingly regard the medical workers as targets
(Bricknell & MacCormack 2005). There needs to be a clear understanding of who is
responsible for security issues, and organisations need to brief staff appropriately
(Birch & Miller 2005) with the security of the humanitarian community given a high
priority (Bricknell & MacCormack 2005).

2.9.5 Space Issues in International Disaster Response

Foreign Field Hospitals (FFHs) often place a logistical and technical support load on
the affected country with debatable efficiency (Bar Dayan et al. 2005a; Noji 2000;
PAHO/WHO 1999). For example, the field hospital capacity after the Gujarat
earthquake exceeded the need for surgery while other medical needs were neglected.
When the acute phase was over and the foreign staff had left, the local health
personnel who had died in the earthquake were still not replaced meaning the
remaining local staff were still overstretched and exhausted as the workload had still
not returned to normal (Bremer 2003). The cost-efficiency of an advanced surgical
centre that handles minimal cases is also questionable if other needs are left unmet.
(Braham et al. 2001; Riddez 2005).

When surgery is performed, the type of surgical work performed post-disaster in field

hospitals or remaining facilities is also different to standard care. Roy (2002) notes

that, after the Gujarat earthquake, trained orthopaedic surgeons performed too much
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implant work, inappropriate for the rural area and nature of injuries, resulting in a high
post-operative infection rate. A standard policy of surgery with initial wound
management, consisting of an aggressive approach to debridement followed by
delayed primary closure, may be helpful (Taylor, Emonson & Schlimmer 1998) as may
wound management following ICRC guidelines (Waxman et al. 2006) or military
approaches (Read and Ashford 2004).

The controversy over the use and efficiency of FFHs in disaster management has
resulted in the WHO and Pan American Health Organization (PAHO) convening a
meeting of experts to review guidelines regarding the dispatch or donation of FFHs to
disaster zones, particularly in developing countries. They define a field hospital as a
‘mobile, self-contained, self-sufficient health care facility capable of rapid deployment
and expansion or contraction to meet immediate emergency requirements for a specified
period of time’ (WHO/PAHO 2003, p.279).

The three distinct purposes for FFHs defined by the WHO/PAHO are outlined below
(WHO/PAHO 2003):
Phase 1: Early Emergency Care

e Provide early emergency medical care, including Advanced Trauma Life

Support (ATLS). This period lasts up to 48 hours following onset of an event.
Phase 2: Follow Up Trauma and Medical Care

e This stage provides follow up care for trauma cases, emergencies, routine
health care, and routine emergencies during the period when health services
are progressively overwhelmed by the need for ongoing, secondary care of
trauma victims and routine medical care. The health facilities may not be fully
operational and local staff may urgently need time to rest and care for possible
personal losses.

e |If local health structures and systems remain functional, this need is better met
by in-country resources or culturally compatible neighbours. The primary role
of the FFH is to temporarily fill the gaps in emergency medical assistance. This
period lasts from day 3 to day 15, not exceeding 15 days.

Phase 3: Temporary Health Facility
e This is to substitute for damaged installations pending final repair or

reconstruction, usually from the second month to 2 or more years.
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2.9.6 Supply Issues in International Disaster Response

Some aspects of the disaster response are constant, such as food, water, clothing and
shelter. Teams must be adaptable, self-sufficient and trained to work in the
environment (Redmond, Watson & Nightingale 1991). Critical to a successful medical
response are important non-medical elements such as communication, sanitation,
safety and security (Schnitzer & Briggs 2004), and logistics, supply systems,
administration and finance (Brennan et al. 2001; Moore & Blasser 1991; Nabarro
2005).

2.9.6.1 Self Sufficiency

Teams must be self-sufficient (Aghababian 2000; Kizer 2000; Nabarro 2005; Redmond
2005a; Roschin & Mazurenko 2002; Russbach 1990). They need to be equipped to
make the individuals safe, relatively comfortable and, very importantly, self-sufficient
or the victim country is then forced to find food, water and shelter for extra people from
already limited resources (Holland & Wilson-North 2005; Roschin & Mazurenko 2002).
These also need to be easily transportable, durable, adaptable and consider also
security, finances, communications and possibly transportation (Abrams 1990). All of
this may be difficult in austere environments such as the tsunami in Banda Aceh
(Cooper 2005), or the Bam earthquake, where no water or electricity was available for
the first two days (Abdaliha 2005).

2.9.6.2 Food and Water

An adequate amount of reasonably safe water is generally preferable to a lesser
amount of pure water (Redmond 2005a). A minimum of three to five litres/person/day
is needed for survival, with 15 to 20 litres for fluid replacement, personal hygiene,
cooking and sanitation (Abbott 2000).

Food and water safety is also important. Hazards include lack of hand washing
facilities, inadequate refrigeration, use of unsafe ingredients and improper temperature
controls. One of the urban search and rescue teams responding to the Oklahoma City
bombing all suffered from food poisoning (Abbott 2000). Water safety methods include
boiling for at least a minute (although fuel supplies may be limited) and chemical
disinfection of water using sodium hypochlorite solution, iodine or halogen tablets
(Abbott 2000; Doocy and Burnham 2006). Other options include reverse osmosis
water purifiers capable of mass water production (McCurdy 1999).
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Food options include rations airlifted weekly (McCurdy 1999), prepared meals such as
the US Military ‘Meals Ready to Eat’ which can be eaten hot or cold (Owens, Forgione
& Briggs 2005) or in larger operations, a self-serve area with food and water enabling
ready access by staff (Gaudette et al. 2002). Providing catering facilities for
responding staff must be complemented by organised and enforced breaks, as staff
will be reluctant to ask for rest, food or water while they perceive there are victims in
need of assistance (Nocera 2000). Locally prepared food with local ingredients is best
received by patients and also supports the local economy. The minimum level is 2100
kcal/day (Redmond 2005a) which is 8786 Kj/day.

2.9.6.3 Sanitation

Sanitary disposal of human waste is essential to prevent the contamination of water
supplies and spread of communicable disease by insect or rodent vectors (Abbott
2000). As a guide, there should be one latrine seat per 20 people, each dwelling no
more than one minute’s walk from a toilet, and a communal refuse pit measuring 2 x 5
x 2 metres for every 500 people (Redmond 2005a). Chemical toilets (1/20 to 25
people) or pit toilets are alternatives (Abbott 2000). Medical and other biohazard waste
must also be disposed of carefully (Abbott 2000). The maintenance of personal
hygiene may be difficult with fresh water shortage (Cohen and Mulvaney 2004) and

waterless hand sanitisers may need to be used (Abbott 2000).

2.9.6.4 Clinical equipment

Detailed planning is needed for the supply of individual items such as oxygen, clinical
waste disposal, blood and blood products. Equipment selection needs to consider
function in the working environment such as noise, vibration, altitude, decompression

and whether they will work in conjunction with radiofrequency transmitting equipment.

Primary care needs are paramount, and WHO emergency health kits for primary health
care workers are available to assist a population of 10,000 for three months, and
designed to fit on the back of a pick-up truck (Redmond 2005).

The storage and distribution chain also needs to be considered to ensure medical
material is kept within specified temperatures (Bricknell & MacCormack 2005) and
refrigeration for these special drugs needs to be considered (Gaudette et al. 2002).
Tetanus immunisation needs to be available for workers during the phase of debris

removal. However, vaccines not part of the affected countries basic immunisation
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scheme should not be sent without prior approval from the national coordinating
institution (PAHO/WHO 1999).

Effective pain management is one of the benchmarks for health care in a crisis,
disaster or war, and must be simple, effective and inexpensive. Centrally acting
analgesics should be the minimum available in a disaster (Domres et al. 2003).
Narcotic analgesia is always in short supply and may be impossible to obtain locally
(Roshchin et al. 2002). Emergency workers also need to take care if such drugs are
imported and used in a crisis (Domres et al. 2003) with attention to security of
controlled substances (Gaudette et al. 2002). Ketamine offers easy administration
(intravenous, intramuscular or subcutaneous), a wide margin of safety, and provides
both analgesia and anaesthesia (Read & Ashford 2004; Taylor, Emonson & Schlimmer
1998).

2.9.6.5 Personal Equipment for Team Members

A dual bag approach is frequently used (Cohen & Mulvaney 2004; Holland & Wilson-
North 2005). One bag contains everything the member needs for the first three days
and can be used in the event the remaining bag is delayed during transport (Cohen &
Mulvaney 2004). Each member is responsible for carrying their own gear with weight
limitations of 30 kg for warm weather and 40 kg for cold weather (Wallace 2002).
Equipment lists help minimise weight and volume of packs, and ensures essential
items are not forgotten (Gaudette et al. 2002).

2.9.6.6 Communication Equipment

Team members need to have the equipment to reliably communicate with coordination
centres locally and at home, with other team members (Holland & Wilson-North 2005),
and with family in the outside world, which greatly aids morale (Cohen & Mulvaney
2004; Timboe 2006). To achieve a broadly-based, proficient handling of
communications technology, it must be appropriate, easy to use, meaningful to the
user, and capable of overcoming language and cultural barriers (Anderson et al. 2001;
Chan et al. 2004). It is worth noting however that there are applications,
communications and security challenges with the use of any technology (Arnold et al.
2004). Failure of ground communication led to Australian Defence Force (ADF)
personnel using personal mobile phones to maintain links during Operation Bali Assist
(Cook et al. 2006). Other teams have found only a few members had mobile phone

capacity or portable radios to receive news reports and that batteries and recharging
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were problematic (Cohen & Mulvaney 2004). Confidentiality can also be a problem
with non-secure networks, as a UK team found when media listened in on their mobile

phone conversations (Braham et al. 2001)

2.9.6.7 Transport to Site

Transportation is a key issue as it can severely restrict operations and response. Air
transport support is critical in times of disaster (Hickson et al. 2001), but all avenues
of transport may be affected depending on the disaster and local conditions. Transport
was a major problem in Asia after the tsunami (Frisch 2005; Maegele et al. 2005; Van
Rooyen & Leaning 2005). The Japanese found that the use of land routes was
extremely difficult following the Hanshin earthquake in Kobe (Shiozaki & Hatada 1999).
An advantage of national or military affiliation is improved access to transportation
capacity to and from the disaster area (Hogan, Rega & Forkapa 1990). The importance
of a logistics function is the ability to secure other means of transport such as buses
(Cohen & Mulvaney 2004) and address communication problems, which may

exacerbate difficulties (Braham et al. 2001).

2.9.6.8 Logistic Support

The logistical challenge is evident when the size of the load is reviewed. The basic
load for Disaster Medical Assistance Teams (DMATSs) can occupy at least six military
pallets on a cargo aircraft. (Hogan, Rega & Forkapa 1992; Moore & Blasser 1991)
while the equipment for the Australian team deployed to Banda Aceh included 17 tons
of medical and logistics equipment on 16 pallets, including pharmaceuticals,
generators, lighting, tents, water and ration packs, completely filling a Boeing 707 jet
aircraft (Cooper 2005).

Co-ordinated medical equipment caches need to be organized (Waxman et al. 2006)
which also needs to include base camp equipment (Holland & Wilson-North 2005;
Roschin & Mazurenko 2002). Given the need for large volumes of supplies and the
low likelihood of use, there are obvious cost considerations. A loan arrangement with
a supplier, with the return of unused supplies, is convenient and economical (Sullivan
et al. 1999). Stock rotation is not just important from a cost perspective, but also for

functionality and product expiry (Cohen & Mulvaney 2004).

Needs assessments should help determine what equipment is needed with the type

and amount tailored to the specific needs of the assignment. A basic key can be used
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with final fit-out based on information from the forward team (Marmor et al. 2005;
McCartney 2006). This also avoids arriving with too many assets without a clear
strategy on how they will be used (logistical push method) which may overload local
resources (McCartney 2006). Pre-determined lists may prevent materials being left
behind (Hsu et al. 2002) while pre-packaging means equipment manifests can be
prepared in advance to help smooth international travel and customs procedures
(Holland & Wooster 2004) and ensures equipment can be loaded in a timely manner
(Cohen & Mulvaney 2004).

2.9.7 Staff Issues in International Disaster Response
29.71 Team Selection

The selection of the right person for a specific job is crucial in both normal and
emergency situations (Cuny 2000c). The skills required at a disaster are dependent
on the disaster type (Abrams 1990; McEntire 1998), and team selection must be

tailored to meet the needs of the affected community (VanRooyen et al. 2001a).

To be effective, health teams need to be multidisciplinary, have the appropriate
training, and have predefined strategies for completing tasks. Understanding both
the physical and mental problems that accompany relief work will help predict
problems, and properly prepare for and mitigate against these (Noji et al. 2001).
Those selected should have as broad an experience base and expertise as possible
to increase their value and ability to work in a variety of situations (Abrams 1990).
Selection should not be based entirely on skills however; fitting into a team and being
able to carry out the work in the field is as desirable (Holland & Wooster 2004).

29.7.2 Experience and Availability

The growing need for disaster relief work and a rapid response has led many
organisations to place inexperienced or inadequately trained personnel in the field
(Telford et al. 2006). Such workers may be of limited or decreasing usefulness
(Campbell 2005; Moresky et al. 2001), and may even have a negative impact as they
can threaten the success of a program, frustrate beneficiaries and donors, and
damage the credibility of the agency (Brennan & Nandy 2001a). In a study conducted
by Moresky et al. (2001), only 18/53 (34%) NGOs surveyed required previous
international experience, although Birch and Miller (2005) note many humanitarian aid
agencies now require two years’ post-qualification and overseas experience before

considering a candidate.
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2.9.7.3 Training and Preparation

International relief teams must be well qualified and professionally trained, know their
equipment and be flexible (Gaudette et al. 2002; Holland & Wooster 2004; Russbach
1990). Staff trained in basic principles will make more appropriate decisions and fewer
mistakes (Moresky et al. 2001; VanRooyen et al. 2001b). Disasters are different to the
usual environment of deployed health personnel (Birch and Miller 2005; DeZee 2006)
and there is general acknowledgment that training needs to be improved (Campbell
2005; PAHO/WHO 1999; Yamada 2006). PAHO states that basic training in disaster
management should be strengthened at all levels of education (PAHO/WHO 1999)
with a need to develop internal training programs and guidelines (Griekspoor &
Sondorp 2001). However many organisations lack capacity to train field personnel in
areas such as security, management, standardised programs and cultural sensitivity
(Moresky et al. 2001) and existing education programs need support (Waxman et al.
2006).

29.7.4 Culture

Cultural factors must be specifically addressed to appreciate the context of disasters
for a population (Aghababian 2000; Keim & Rhyne 2001). Cultural sensitivity is an
important but often overlooked area, which may impact on the ability to integrate team
response with local organisations (Moresky et al. 2001). Local culture should be
integrated into plans (Roschin & Mazurenko 2000), team preparation (Birch & Miller
2005; Moresky et al 2001) and analysis of program goals and performance (Ha-
Redeye 2005). Cultural awareness should also ensure that parts of the population are
not marginalized by aid or its methods of distribution (Telford et al. 2006). Cultural
sensitivity is not confined to the affected community with a merging of cultures between

military, civilian and NGO responding to the disaster (Ritchie 2006).

2.9.7.5 Language

Teams must be able to communicate well with the local population (Gaudette et al.
2002; Russbach 1990); however language barriers are common in international
deployment both with the local population and other international disaster teams (Noji
et al. 2001). The language barrier is also a cause of stress for responders with the
provision of translators alleviating that stress (Bar-Dayan et al. 2005c). Potential
solutions include language requirements (Moresky et al. 2001), which is a natural

advantage for teams from bilingual countries (McCurdy 1999) and training, which is
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limited by time constraints (Moresky et al. 2001). Interpreters are critical assets
(Schnitzer & Briggs 2004) and are the most commonly used solution (Moresky et al.
2001). Some hire local interpreters (Redmond, Watson & Nightingale 1991), who may
act as local cultural advisors, improving integration with local services (McCurdy 1999).
Partnering aid providers with local colleagues, may increase efficiency, minimise
organisational conflict and also help avoid cultural and linguistic misunderstandings
(Vanholder et al. 2001). Considerable local resources may be needed to bridge this

gap however (Yamada et al. 2006).

29.7.6 Health Preparation Prior to Deployment

People should only deploy if they are in good physical and mental health (Palmer
2005), and teams need to be prepared physically (Cruz Vega et al. 2001). About half
of the NGOs surveyed by Moresky et al. (2001) did not require a pre-field physical

examination of their volunteers.

Preventive medical actions are necessary pre-deployment. These include:

e Immunisation, particularly tetanus, needs to be current (Abrams 1990; Birch &
Miller 2005; Bricknell & MacCormack 2005; PAHO/WHO 1999) and others
considered in light of the deployment location, with guidance sought from
specialist areas such as travel clinics (Birch & Miller 2005).

e Measures to prevent insect bites (Bricknell & MacCormack 2005; Wallace 2002)
such as insect repellent, impregnated mosquito nets and suitable clothing
(Birch & Miller 2005).

e Chemoprophylaxis against malaria (Birch & Miller 2005; Bricknell & MacCormack
2005).

e Adequate stocks of personal medications (Abrams 1990; Wallace 2002) and
advice about what other drugs to take (Birch & Miller 2005).

e Arrangements for medical care and evacuation if needed (Birch & Miller 2005).

29.7.7 Personality, Motivation and Psychological Profile

Psychological stress in the aftermath of a disaster and its long-term effects are only
beginning to be understood (VanRooyen & Leaning 2005). It becomes harder for field
staff to respond if they are struggling to cope themselves (Lamberg 2005) which

impacts upon the overall efficiency of a response (Nocera 2000). There is a need for
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better training and preparation in stress management for responders (Auf der Heide
1989; Cruz Vega et al. 2001). This may include pre deployment briefings by a
consultant psychiatrist to all team members (Wong et al. 2006) and counselling being

made available for team members (Cruz Vega et al. 2001).

The emotional toll on these workers may be high (VanRooyen et al. 2001b) and
psychological factors are usually greater than anticipated (Kizer 2000). In general, the
more problematic the deployment has been, the more problematic the readjustment
(Palmer 2005). Approximately 90% of responders experience psychological reactions
in response to an event, and up to 7% of these may develop post-traumatic stress
disorder (PTSD) (Hodgkinson & Stewart 1992). PTSD was diagnosed in 24% of
members of the Turkish Red Crescent Disaster Relief team one month following their
deployment to the Asian tsunami. No significant difference was noted in the distribution
according to gender, age, profession or previous disaster experience but the
symptoms were significantly greater in women, nurses and those with less than three
previous disaster experiences (Armagan et al. 2006). In the USA, a legal precedent
has been set for providing psychological support to fire and police personnel who have
been emotionally traumatised in their work with relief organisations likely to have the

same responsibilities for their staff (VanRooyen et al, 2001b).

29.7.8 Leadership

Team leaders have a broad range of responsibilities other than mission success and
must be concerned with team composition, transportation, communication, re-supply
and safety of team members (Aghababian 2000). Good leadership is crucial for
effective function (Bar-Dayan et al. 2005c), with performance standards noted to
suffer, at least in part, due to mismanagement (Burkle et al. 2001) and problems in
coordination possible without a strong chain of command and proper protocols
(Hickson et al. 2001). Leadership is generally a learned skill (Campbell 2005; Cuny
2000a) and the leadership characteristics required in situations of extreme adversity
being very different to those needed in a time of stability (McCormick & Wardrope
2003). Maintaining effective team welfare and dynamics in a physically and

psychologically challenging environment requires conscious effort (Grantham 2005).

29.7.9 Group Work and Morale Management

The team has to work together as a team (Gaudette et al. 2002) and team members

need to be flexible, willing to deal with ambiguity, and have an ability to innovate
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(Gaudette et al. 2002; Palmer 2005). Team cohesiveness makes them better able to
withstand prolonged exposure to the stresses generated by the disaster (Bar-Dayan
et al. 2005c). There should be a clear understanding of team members’ roles and
responsibilities, and how they contribute to the overall objectives (Birch & Miller 2005).
The ability of team members to reliably communicate with family in the outside world,
also greatly aids morale (Cohen & Mulvaney 2004). Understanding group dynamics is
thus essential for disaster managers and team leaders (Cuny 2000c). Some
individuals cannot adapt to group work and conflict arises (Cuny 2000b). Once conflict
has arisen, potential solutions, depending on the situation, include changing
leadership, removing a member, reducing the group size and dissolving the group
altogether (Cuny 2000b).

2.9.7.10 Healthcare While Deployed

Taking care of your own health is a responsibility of the individual (Birch & Miller 2005),
as well as the team leader and the lead agency. Team leaders must recognise stress,
both environmental and mental, and monitor for illness and injury among members
(Wallace 2002). There is a need for planning for extended operations in disaster
response, including the provision of rest cycles, food, temporary accommodation and
rest areas for staff as an aid to management of stress and morale (Lee et al. 2000).
There should also be limitations on the physical activity of team members (Moore, Eng
& Daniel 2003). Sufficient breaks should be taken as they contribute to good
relationships in the field, although such breaks may need to be enforced (Birch & Miller
2005; Nocera 2004; Wallace 2002). Adequate rest is often difficult however as teams
work in 12-hour shifts at a minimum, and are often exhausted after five days. Leisure
time activities are also often limited due to safety concerns, power shortages, curfews,

transport difficulties and the closure of local businesses (Cohen & Mulvaney 2004).

As the mission proceeds, lack of sleep, missed meals, long shifts and exposure to
infections may result in some members becoming sick, which can be exacerbated by
environmental and weather extremes (Cohen & Mulvaney 2004; Wallace 2002). Team
members should have access to insect repellent, impregnated mosquito nets and
suitable clothing. Clear guidance is available from specialist areas such as travel
clinics (Birch & Miller 2005). A medical cache specifically for team members should
always be available (Wallace 2002) with awareness that while team members may
have different health problems to the disaster victims (Yoshinaga et al. 2003) this may

include serious medical problems or trauma (Partridge et al 2006).
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2.9.7.11 Recognition, Reward, Insurance and Indemnity

Team members need to have job security and be safe from financial penalty and
medico-legal liability, as well as have personal financial protection for themselves and
any dependants (Abrams 1990). The US process of ‘federalising’ members for
operational deployment eliminates a number of potential problems (NDMS 2006; Roth
1993; Stopford 2005; Wallace 2002). In return, team members are required to maintain

appropriate certification and licensing within their discipline (NDMS 2006).

2.9.712 Performance Review

Post event evaluation is important and must be coordinated (Kizer 2000). Reviews and
post-disaster appraisals serve two purposes; improving performance and helping
transition to normal life. To help improve performance, formal feedback should be
provided (Cuny 2000c). Appraisals need to be more frequent in the post disaster
environment and occur each time a program makes a transition from one phase to

another, not just at the end of the operation (Cuny 2000c).

2.9.7.13 Use of Local Workers

It is important to manage the situation through local providers rather than imposing
preconceived solutions on an already traumatised community (Grantham 2005).
International aid can be detrimental by hiring away local workers and duplicating
services (Leus, Wallace & Loretti 2001; Reade 2000). This may be more difficult
when there is complete devastation such as after the Aitape tsunami or the Bam
earthquake, where none of the health care facilities were functional, and local health
care workers are unavailable (Abdaliha 2005, Taylor, Emonson & Schlimmer 1998).
However, there is often more capability present than expected, and failure to include
these people or poaching of national staff by international agencies may actually
undermine local capacity (Telford et al. 2006).

2.9.8 Implication from the Literature

Disaster medical assistance should, at a minimum, be based on a full understanding
of disaster epidemiology and realistic response times. Teams need to recognise what
their capabilities are within this timeframe, and base their response on a needs
assessment of the affected area/country. Efforts should match needs rather than be
imposed on the victims. This entails prior planning regarding purpose, duration of stay

and an exit strategy.
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The response should be of benefit to the local community rather than the donor
country/agency, integrate with local services, and be culturally appropriate and
consistent with local practice. There should be clear lines of communication between
the team, the local coordination, and an operations centre at home. This entails
adequate equipment, organisational policy and leadership. The response should be
self-sufficient with respect to both the team needs and their ability to provide care, for
a minimum of 72 hours, but ideally for the duration of their stay. Team members
need to be adequately trained prior to the mission, and supported during and after
the mission. There also need to be meaningful, evidence-based standards

developed, and used by all those involved.
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Chapter 3 : Identification of Priorities in Disaster Health

Preparedness: Local

3.1 List of peer-reviewed and published papers in chapter

(3.1) Edwards, NA, Caldicott, DGE, Aitken, P, Lee, CC & Eliseo, T 2008, ‘Terror
Australis 2004: preparedness of Australian hospitals for disasters and incidents
involving chemical, biological and radiological agents’, Critical Care and
Resuscitation, vol. 10, no. 2, pp. 125-36,
<http://search.informit.com.au/documentSummary;dn=514742498811930;res=IELHE
A>.

(3.2) FitzGerald, G, Toloo, S, Rego, J, Ting, J, Aitken, P & Tippett, V 2012, ‘Demand
for public hospital emergency department services in Australia: 2000-2001 to 2009-
2010’, Emergency Medicine Australasia, vol. 24, no. 1, pp. 72-78,
doi:10.1111/j.1742-6723.2011.01492.x

(3.3) Bradt, DA, Aitken, P, Fitzgerald, G, Swift, R, O’'Reilly, G & Bartley, B 2009,
‘Emergency department surge capacity: Recommendations of the Australasian
Surge Strategy Working Group’, Academic Emergency Medicine, vol. 16, no. 12, pp.
1350-58, doi:10.1111/j.1553-2712.2009.00501.x

(3.4). Rotheray, KR, Aitken, P, Goggins, WB, Rainer, TH & Graham, CA 2012,
‘Epidemiology of injuries due to tropical cyclones in Hong Kong: A retrospective
observational study’, Injury, vol. 43, no.1 2, pp. 2055-59,
doi:10.1016/j.injury.2011.10.033

(3.5) Little, M, Stone, T, Stone, R, Burns, J, Reeves, J, Cullen, P, Humble, I, Finn, E,
Aitken, P, Elcock, M & Gillard, N 2012, “The evacuation of Cairns hospitals due to
severe Tropical Cyclone Yasi’, Academic Emergency Medicine, vol. 19, no. 9, pp.
1088-98, doi:10.1111/j.1553-2712.2012.01439.x

(3.6) Wang, XY, Barnett, AG, Vaneckova, P, Yu, W, Fitzgerald, G, Wolff, R, Tippett,
V, Aitken, P, Neville, G, McRae, M, Verall, K & Tong, S 2012, ‘The impact of
heatwaves on mortality and emergency hospital admissions in Brisbane, Australia’,
Occupational and Environmental Medicine, vol. 69, no. 3, pp. 163-69,
doi:10.1136/0em.2010.062141
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(3.7) Vaneckova, P, Neville, G, Tippett, V, Aitken, P, FitzGerald, G & Tong, S 2011,
‘Do biometeorological indices improve modeling outcomes of heat-related mortality?’,
Journal of Applied Meteorology and Climatology, vol. 50, no. 6, pp. 1165-76, doi:
http://dx.doi.org/10.1175/2011JAMC2632.1

(3.8) Fitzgerald, G, Aitken, P, Arbon, P, Archer, F, Cooper, D, Leggat, P, Myers, C,
Robertson, A, Tarrant, M & Davis, E 2010, ‘A national framework for disaster health
education in Australia’, Prehospital and Disaster Medicine, vol. 25, no. 1, pp. 70-77,
doi: http://dx.doi.org/10.1017/S1049023X00007585

(3.9) Bradt, D & Aitken, P, 2010, ‘Disaster medicine reporting: The need for new
guidelines and the CONFIDE statement’, Emergency Medicine Australasia, vol. 22,
no. 6, pp. 483-87, doi: 10.1111/j.1742-6723.2010.01342.x

3.2 Introduction to the Chapter

The IFRC estimates that over 15 million Australians and 28,000 New Zealanders were
affected by disaster during the decade 1991-2000 (Bradt, Abraham & Frank 2003).
Natural disasters alone have caused over 500 deaths and 6,000 injuries in Australia

over the last 30 years of the 20" century (Abrahams 2001).

The relevance of mass casualty incidents and disaster management to Emergency
Medicine is obvious. EDs are the “front door’ of the hospital component of the health
system to which the injured or unwell will present for care. Community members will
follow normal paths of action to seek assistance, which for health care is likely to be
the ED. External assistance, if required, will not arrive immediately. For EDs to respond
effectively means advance planning and preparedness based on a full understanding

of disasters.

The ability of hospitals in developed countries to respond to disasters, has been
questioned however, raising concerns about levels of planning and preparedness, and
‘surge capacity’.
e Kizer (2000) notes that a relatively mild and short-lived influenza outbreak in
the USA in the winter of 1999, resulted in widespread ED and ICU shortages.
e Many hospitals have been destroyed during disasters including hurricanes
Andrew and Hugo, and the Northridge earthquake (Milsten 2000).
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e Dara (2005) notes most hospitals in the USA are one industrial accident away
from the ‘tipping point’ for a disaster and a resultant acute shortage of critical
care beds and staff.

e Born & DelLong (2004) note that the civilian medical community in the USA is
relatively unprepared to deal with the type of events that can rapidly overwhelm
local and regional medical systems, and not considered the paradigm shift that
occurs in disasters, where the focus shifts from unlimited resources used to
provide the greatest good for the individual patient to limited resources
allocated to the greatest number of victims.

e Disaster preparedness and ability to cope may also not equate with awareness
of risk. A simulation exercise in New Orleans accurately predicted the
Hurricane Katrina scenario, but was not matched by funding (Nates & Moyer
2005).

It will always be necessary to have a local health service respond to a disaster, but
depending upon the scale, nature or geographical site of the incident, support from
other areas may be required (Steedman 1991). Similarly, any large terrorist event in
Australia would require a response from both Federal and State Governments, with
most hospitals unlikely to cope with any more than small numbers of seriously injured
patients (Rosenfeld et al. 2005).

This chapter examines local preparedness from the perspective of the ED. It
specifically looks at levels of preparedness and how this acute surge may be managed.
It uses common disaster types in the Australian context, including cyclones and heat
waves, to gather information. These are specifically chosen based on the frequency of
cyclones (windstorms) across nearly all continents as a major cause of disasters and
heatwaves as an unrecognized but serious cause of mortality and morbidity. CBR
incidents are also reviewed as an example of a mass casualty incident or disaster with

specific preparedness issues.

The impact of existing ED activity is also considered - ED overcrowding is common
internationally and means that most EDs already run beyond capacity. The ability to
then manage an additional acute surge of patients in a system with potentially

damaged infrastructure is a significant challenge.
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This approach enables this chapter to identify both generic and specific factors that
not just impact on local disaster preparedness, but can also be addressed to guide
improvement.  Potential improvements are identified including approaches to

education and training as well as standardized reporting.

3.3 Objectives of the Chapter

This chapter is aligned with Objective 1
“To identify general factors involved in preparedness for disaster response”;

It is linked directly to Objective 2.
“To identify specific factors involved in the preparedness of Emergency
Departments (ED) in Australia to respond to local disasters”;

The specific objectives of this chapter are:

e To assess the level of preparedness of Australian EDs, as well as the
resources and training available;

e To clarify trends in the use of public ED services across Australia to
determine levels of baseline demand prior to a disaster occurring;

e To identify strategies that may guide surge management in the ED;

e To describe the numbers and types of injuries due to tropical cyclones, as
well as their relation to tropical cyclone characteristics.

o To describe the impact of a major cyclone on an ED when evacuation of
facilities and establishment of alternative care sites is needed;

e To identify the impact of heatwaves on mortality and emergency hospital
admissions;

e To compare the performances of several common temperature measures
and indices in evaluating heat-related mortality;

e To identify, or develop, potential solutions to standardising preparedness
efforts and improve the ability to learn from experience.

e To describe a National Framework for Disaster Health Education in Australia
with a view to ensuring consistency in educational outcomes and a more
standardized and integrated approach to education itself;

e To improve the quality of case reports from deployments by providing

contextual information and a standardized format for use.
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3.4 Methods

Paper (3.1) Research

Detailed questionnaires were mailed to the directors of the 86 hospital EDs in Australia
accredited, at the time, by the Australasian College for Emergency Medicine.
Questions covered hospital planning, available resources and training, and perceived
preparedness. Descriptive statistics were used to present collated results so that no
individual department could be identified (Edwards et al. 2008).

Paper (3.2) Research

This paper was part of a larger research program, the Emergency Health Services
Queensland (EHSQ) study, which examined factors influencing the growing demand
for emergency health care and to establish options for alternative service provision that
may safely meet patient’s needs. The EHSQ study was funded by the ARC through its
Linkage Program and supported financially by the QAS.

The EHSQ research program comprised four sub-studies:

e Study 1. Examination of the literature, and current operational context, to
develop a conceptual understanding of the factors influencing growth in
demand so as to identify demand trends.

e Study 2: Examination of data privately held by the QAS and Queensland
Health EDs on patient trends, to determine the characteristics of users.

e Study 3: Structured interviews with patients to identify quantitatively and
qualitatively the factors that they take into consideration in seeking acute
medical assistance.

e Study 4: Analysis and synthesis of all data to provide a structured predictive
model of demand and of the policy options for demand management, in

consultation with EHS stakeholders.
The data for Paper 3.2 have been extracted, compiled and analysed from publicly

available sources for the ten-year period between 2000-2001 and 2009-2010
(FitzGerald et al. 2012).
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Paper (3.3) Research

A working group of individuals experienced in disaster medicine from the Australasian
College for Emergency Medicine Disaster Medicine Subcommittee (the Australasian
Surge Strategy Working Group) was established to undertake this work. The Working
Group used a modified Delphi technique to examine response actions in surge
situations and identified underlying assumptions from disaster epidemiology and
clinical practice. The group then characterized surge strategies from their corpus of
experience; examined them through available relevant published literature; and
collated these within domains of space, staff, supplies, and system operations (Bradt
et al. 2009).

Paper (3.4) Research

The records of all patients presenting to Hong Kong’s public hospital emergency
departments from 1st January 2004 to 31st December 2009 with tropical cyclone
related injuries were reviewed and information regarding patient and injury
characteristics was collected. Meteorological records for the relevant periods were
examined and data on wind speed, rainfall and timing of landfall and warning signals
was recorded and compared with the timing of tropical cyclone related injuries
(Rotheray et al. 2012).

Paper (3.5) Research

This paper describes the events around the evacuation of 356 patients, staff and
relatives to Brisbane (approximately 1700km away by road), closure of the hospitals
and the provision of a temporary Emergency Medical Centre for 28 hours during the
height of the cyclone (Little et al. 2012).

Paper (3.6) Research

This paper used acquired daily data on weather, air pollution, and emergency hospital
admissions (EHAs) (aged 15 and over) in Brisbane between January 1996 and
December 2005; and mortality between January 1996 and November 2004. A local
definition of heatwave (daily maximum = 37 C for two or more consecutive days) was
adopted. Case—crossover analyses were used to assess the impact of heatwaves on

cause-specific mortality and EHAs (Wang et al. 2012).
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Paper (3.7) Research

We used daily counts of deaths from organic causes (ICD9: 001-799; ICD10: AQO-
R99) during the period of January 1, 1996 to November 30", 2004. We considered
several composite biometeorological indices, such as Apparent Temperature, Relative
Strain Index, Thom Discomfort Index, Humidex and Wet Bulb Globe Temperature. Hot
days were defined as those days falling into the 95" percentile of each temperature
indicator. We applied case-crossover analysis to estimate the relationship between
exposure to heat and mortality. The performances of various biometeorological indices
and temperature measures were compared using the Jack-knife resampling method
(Vaneckova et al. 2011).

Paper (3.8) Research

This framework was developed through the cooperative efforts of the National

Collaborative for Disaster Health Education and Research.

Preliminary research included the identification of existing programs in disaster health
education and research from around Australia, the WADEM education framework, and
generic educational frameworks, such as Blooms taxonomy. The Collaborative that
produced this document includes individuals from academic institutions and various

government agencies.

The Collaborative met on several occasions, either by teleconference or in person, to
develop the framework and the learning outcomes for each of the elements. Following
initial development of the framework, a modified Delphi approach was used to identify
the alignment of learning outcomes to levels. Each member of the Collaborative
independently assigned a value based on a three-star rating, the ratings were compiled
and levels of agreement identified and areas of disagreement re-circulated until
agreement was reached. A final teleconference of members was conducted to finalize

a small number of outstanding elements (Fitzgerald et al. 2010).

Paper (3.9) Editorial
The case report guidelines described were developed by the authors and based on

available evidence and existing benchmarks for other research methods. The editorial
was also peer reviewed by the Editor-in-Chief (Bradt & Aitken 2010).
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3.5 Summary of Findings

There were eight research papers and one editorial in this chapter. The abstract of
each paper, or summary of the editorial, in is included below while a full copy is

included as an Annex at the end of the thesis.

(3.1) Edwards, NA, Caldicott, DGE, Aitken, P, Lee, CC & Eliseo, T 2008, ‘Terror
Australis 2004: preparedness of Australian hospitals for disasters and incidents
involving chemical, biological and radiological agents’, Critical Care and
Resuscitation, vol. 10, no. 2, pp. 125-36,
<http://search.informit.com.au/documentSummary;dn=514742498811930;res=IELHE
A>.

Objective: To assess the level of preparedness of Australian hospitals, as perceived
by senior emergency department physicians, for chemical, biological and radiological

(CBR) incidents, as well as the resources and training available to their departments.

Methods: Detailed questionnaires were mailed to the directors of the 86 hospital
emergency departments (EDs) in Australia accredited by the Australasian College for
Emergency Medicine. Questions covered hospital planning, available resources and

training, and perceived preparedness.

Results: Responses were received from 76 departments (88%): 73 reported that their
ED had a disaster plan, with 60 (79%) having a contingency plan for chemical, 57
(75%) for biological, and 53 (70%) for radiological incidents. Specific staff training for
managing patients from a conventional mass casualty incident was given in 83% of
EDs, falling to 66% for a CBR incident. Forty-three per cent reported that their plan
involved staff managing contaminated patients, but availability of personal protective
equipment and decontamination facilities varied widely. Although 41% believed their
ED could cope with a maximum of 20 patients in the first 2 hours after a conventional
incident, this increased to 71% for a CBR incident. Staff training was considered the
main funding priority (59%).

Conclusions: This survey raises significant questions about the level of preparedness
of Australian EDs for dealing with patients from both conventional and CBR incidents.
Hospitals need to review their plans and functionality openly and objectively to ensure

that their perceived preparedness is consistent with reality. In addition, they urgently
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require guidance as to reasonable expectations of their capacity. To that end, we
recommend further development of national standards in hospital disaster planning

and preparedness.

(3.2) FitzGerald, G, Toloo, S, Rego, J, Ting, J, Aitken, P & Tippett, V 2012, ‘Demand
for public hospital emergency department services in Australia: 2000-2001 to 2009-
2010’, Emergency Medicine Australasia, vol. 24, no. 1, pp. 72-78,
doi:10.1111/j.1742-6723.2011.01492.x

Introduction: Hospital EDs are a significant and high-profile component of Australia’s
health-care system, which in recent years have experienced considerable crowding.
This crowding is caused by the combination of increasing demand, throughput and

output factors.

Objective: The aim of the present article is to clarify trends in the use of public ED
services across Australia with a view to providing an evidence basis for future policy

analysis and discussion.

Methods: The data for the present article have been extracted, compiled and analysed
from publicly available sources for a 10 year period between 2000-2001 and 2009—
2010.

Results: Demand for public ED care increased by 37% over the decade, an average
annual increase of 1.8% in the utilization rate per 1000 persons. There were significant
differences in utilization rates and in trends in growth among states and territories that

do not easily relate to general population trends alone.

Conclusion: This growth in demand exceeds general population growth, and the
variability between states both in utilization rates and overall trends defies immediate
explanation. The growth in demand for ED services is a partial contributor to the
crowding being experienced in EDs across Australia. There is a need for more detailed
study, including qualitative analysis of patient motivations in order to identify the factors

driving this growth in demand.
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(3.3) Bradt, DA, Aitken, P, Fitzgerald, G, Swift, R, O'Reilly, G & Bartley, B 2009,
‘Emergency department surge capacity: Recommendations of the Australasian Surge
Strategy Working Group’, Academic Emergency Medicine, vol. 16, no. 12, pp. 1350-
58, doi:10.1111/j.1553-2712.2009.00501.x

For more than a decade, emergency medicine (EM) organizations have produced
guidelines, training, and leadership for disaster management. However to date there
have been limited guidelines for emergency physicians (EPs) needing to provide a

rapid response to a surge in demand.

The aim of this project was to identify strategies that may guide surge management in

the emergency department (ED).

A working group of individuals experienced in disaster medicine from the Australasian
College for Emergency Medicine Disaster Medicine Subcommittee (the Australasian
Surge Strategy Working Group) was established to undertake this work. The Working
Group used a modified Delphi technique to examine response actions in surge
situations and identified underlying assumptions from disaster epidemiology and
clinical practice. The group then characterized surge strategies from their corpus of
experience; examined them through available relevant published literature; and

collated these within domains of space, staff, supplies, and system operations.

These recommendations detail 22 potential actions available to an Emergency
Physician working in the context of surge, along with detailed guidance on surge
recognition, triage, patient flow through the ED, and clinical goals and practices. The
article also identifies areas that merit future research, including the measurement of
surge capacity, constraints to strategy implementation, validation of surge strategies,

and measurement of strategy impacts on throughput, cost, and quality of care.

(3.4) Rotheray, KR, Aitken, P, Goggins, WB, Rainer, TH & Graham, CA 2012,
‘Epidemiology of injuries due to tropical cyclones in Hong Kong: A retrospective
observational study’, Injury, vol. 43, no. 12, pp. 2055-59,
doi:10.1016/j.injury.2011.10.033

Background: Tropical cyclones are huge circulating masses of wind which form over
tropical and sub- tropical waters. They affect an average of 78 million people each

year. Hong Kong is a large urban centre with a population of just over 7 million, which
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is frequently affected by tropical cyclones. We aimed to describe the numbers and
types of injuries due to tropical cyclones in Hong Kong, as well as their relation to

tropical cyclone characteristics.

Methods: The records of all patients presenting to Hong Kong’s public hospital
emergency departments from 1st January 2004 to 31st December 2009 with tropical
cyclone related injuries were reviewed and information regarding patient and injury
characteristics was collected. Meteorological records for the relevant periods were
examined and data on wind speed, rainfall and timing of landfall and warning signals

was recorded and compared with the timing of tropical cyclone related injuries.

Results: A total of 460 tropical cyclone related injuries and one fatality across 15
emergency departments were identified during the study period. The mean age of
those injured was 48 years and 48% were female. 25.4% of injuries were work related.
The head (33.5%) and upper limb (32.5%) were the most commonly injured regions,
with contusions (48.6%) and lacerations (30.2%) being the most common injury types.
Falls (42.6%) were the most common mechanism of injury, followed by being hit by a
falling or flying object (22.0%). In univariable analysis the relative risk of injury
increased with mean hourly wind speed and hourly maximum gust. Multivariable
analysis, however, showed that relative risk of injury increased with maximum gust but
not average wind speed, with relative risk of injury rising sharply above maximum gusts
of greater than 20m/s. Moderate wind speed with high gust (rather than high average
and high gust) appears to be the most risky situation for injuries. Relative risk of injury
was not associated with rainfall. The majority of injuries (56%) occurred in the 3 h
before and after a tropical cyclone’s closest proximity to Hong Kong, with relative risk

of injury being highest mid-morning.

Conclusions: In tropical cyclone related injuries in Hong Kong the head and upper
limb are the most commonly affected sites with falls and being hit by a falling or flying
object being the most common mechanisms of injury. Hourly maximum gust appears
to be more important that mean hourly wind speed in determining risk of injury. These
findings have implications for injury prevention measures and emergency planning in

Hong Kong and other regions effected by tropical cyclones
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(3.5) Little, M, Stone, T, Stone, R, Burns, J, Reeves, J, Cullen, P, Humble, |, Finn, E,
Aitken, P, Elcock, M & Gillard, N 2012, ‘The evacuation of Cairns hospitals due to
severe Tropical Cyclone Yasi’, Academic Emergency Medicine, vol. 19, no. 9, pp.
1088-98, doi:10.1111/j.1553-2712.2012.01439.x

On the 2nd February 2011, Tropical Cyclone Yasi, the largest cyclone to cross the
Australian coast, and a system the size of Hurricane Katrina, threatened Cairns. As a
result the Cairns Base Hospital and Cairns Private Hospital were both evacuated, the
Hospitals closed and an alternate Emergency Medical Centre established in a sports

stadium 15 km from the Cairns Central Business District.

This paper describes the events around the evacuation of 356 patients, staff and
relatives to Brisbane (approximately 1700km away by road), closure of the hospitals
and the provision of a temporary Emergency Medical Centre for 28 hours during the

height of the cyclone.

Our experience highlighted the need for adequate and exercised hospital evacuation
plans; the need for clear command and control with identified decision makers; the
need for early decision making on when to evacuate; having good communication
systems with redundancy; ensuring patients are adequately identified tracked and
have their medications and notes; ensuring adequate staff, medications, oxygen for

function and equipment.

(3.6) Wang, XY, Barnett, AG, Vaneckova, P, Yu, W, Fitzgerald, G, Wolff, R, Tippett,
V, Aitken, P, Neville, G, McRae, M, Verall, K & Tong, S 2012, ‘The impact of
heatwaves on mortality and emergency hospital admissions in Brisbane, Australia’,
Occupational and Environmental Medicine, vol. 69, no. 3, pp. 163-69,
doi:10.1136/0em.2010.062141

Objectives: Heatwaves can cause significant health consequences such as increased
mortality and morbidity. However, their impact on the people living in
tropical/subtropical regions remains largely unknown. This study assessed the impact
of heatwaves on mortality and emergency hospital admissions in Brisbane, a

subtropical city in Australia.

Methods: We acquired daily data on weather, air pollution, and emergency hospital

admissions (EHAs) (aged 15 and over) in Brisbane between January 1996 and
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December 2005; and mortality between January 1996 and November 2004. A local
definition of heatwave (daily maximum = 37 °C for two or more consecutive days) was
adopted. Case—crossover analyses were used to assess the impact of heatwaves on

cause-specific mortality and EHAs.

Results: During heatwaves, there was a statistically significant increase in total
mortality (odds ratios (OR): 1.46 (95% Confidence Interval (Cl): 1.21-1.77));
cardiovascular mortality (1.89; 95% CI: 1.44—2.48); diabetes mortality in those aged
75+ (9.96; 95% CI: 1.02-96.85); total EHAs (1.15; 95% CI: 1.07—-1.23); and EHAs from
renal diseases (1.41; 95% CI: 1.09-1.83). The elderly were found to be particularly
vulnerable to heatwaves (eg, for total EHAs, OR: 1.24 for 65-74 years-old; and 1.39
for those aged 75+).

Conclusions: Significant increases in mortality and EHAs were observed during
heatwaves in Brisbane where people are well accustomed to hot summer weather.
The most vulnerable were the elderly and people with cardiovascular, renal or diabetic

disease.

(3.7) Vaneckova, P, Neville, G, Tippett, V, Aitken, P, FitzGerald, G & Tong, S 2011,
‘Do biometeorological indices improve modeling outcomes of heat-related mortality?’,
Journal of Applied Meteorology and Climatology, vol. 50, no. 6, pp. 1165-76, doi:
http://dx.doi.org/10.1175/2011JAMC2632.1

Introduction: Various biometeorological indices and temperature measures have
been used to assess heat-related health risks. Composite indices are expected to
assess human comfort more accurately than temperature measures alone. We
compared the performances of several common biometeorological indices and
temperature measures in evaluating the heat-related mortality in Brisbane, Australia -

a city with subtropical climate.

Methods: We used daily counts of deaths from organic causes (ICD9: 001-799;
ICD10: A00-R99) during the period of January 15t, 1996 to November 30", 2004. We
considered several composite biometeorological indices, such as Apparent
Temperature, Relative Strain Index, Thom Discomfort Index, Humidex and Wet Bulb
Globe Temperature. Hot days were defined as those days falling into the 95™ percentile
of each temperature indicator. We applied case-crossover analysis to estimate the

relationship between exposure to heat and mortality. The performances of various
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biometeorological indices and temperature measures were compared using the

Jackknife resampling method.

Results: The results show that more deaths were likely to occur on hot days than on
other (i.e., control) days regardless of the temperature measure or biometeorological
index considered. The magnitude of the odds ratios varied with temperature indicators,
between 1.08 (95% CI: 1.02-1.14) and 1.41 (95% CI: 1.22—1.64) after adjusting for air
pollutants (particulate matter with aerodynamic diameter less than 10um and ozone)
and other confounders. Average temperature performed similarly to the composite
indices, but minimum and maximum temperatures performed relatively poorer. Thus,
average temperature may be suitable for the development of weather/health warning

systems if our finding is confirmed in different places.

(3.8) Fitzgerald, G, Aitken, P, Arbon, P, Archer, F, Cooper, D, Leggat, P, Myers, C,
Robertson, A, Tarrant, M & Davis, E 2010, ‘A national framework for disaster health
education in Australia’, Prehospital and Disaster Medicine, vol. 25, no. 1, pp. 70-77,
doi: http://dx.doi.org/10.1017/S1049023X00007585

Introduction: Recent events have heightened awareness of disaster health issues
and the need to prepare the health workforce to plan for and respond to major
incidents. This has been reinforced at an international level by the World Association
for Disaster and Emergency Medicine, which has proposed an international

educational framework.

Objective: The aim of this paper is to outline the development of a national educational

framework for disaster health in Australia.

Methods: The framework was developed on the basis of the literature and the previous
experience of members of a National Collaborative for Disaster Health Education and
Research. The Collaborative was brought together in a series of workshops and
teleconferences, utilizing a modified Delphi technique to finalize the content at each
level of the framework and to assign a value to the inclusion of that content at the

various levels.

Framework: The framework identifies seven educational levels along with educational
outcomes for each level. The framework also identifies the recommended contents at

each level and assigns a rating of depth for each component. The framework is not
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intended as a detailed curriculum, but rather as a guide for educationalists to develop

specific programs at each level.

Conclusions: This educational framework will provide an infrastructure around which
future educational programs in Disaster Health in Australia may be designed and
delivered. It will permit improved articulation for students between the various levels
and greater consistency between programs so that operational responders may have

a consistent language and operational approach to the management of major events.

(3.9) Bradt, D & Aitken, P 2010, ‘Disaster medicine reporting: The need for new
guidelines and the CONFIDE statement’, Emergency Medicine Australasia, vol. 22,
no. 6, pp. 483-87, doi: 10.1111/j.1742-6723.2010.01342.x

Several different types of report have emerged in the literature: the brief case report;
the rapid epidemiological assessment; the comprehensive case report and the
comprehensive country profile. In our experience, the most common and least useful
is the brief case report. These are typically written from a donor’s or intervenor’s
perspective, and are often plagued by anecdotal, descriptive, breathless reporting of
process rather than outcome. In this issue of Emergency Medicine Australasia, we
take the first step in systematizing disaster case reports by drawing up specific
Instructions for Authors coupled with our CONsensus Guidelines on Reports of Field
Interventions in Disasters and Emergencies (CONFIDE). We seek to help authors
report on complex issues of disasters, help the reader make informed judgments about
these issues by bringing the reader as close as possible to field data, foster the work
of future scholars undertaking critical event analysis, disaster comparisons and
translational research and engage with other biomedical journal editors in pursuit of
best practice standards for disaster reporting. To these ends, key components of the
CONFIDE guidelines are listed and a summary of our case report typology is
presented. We believe these guidelines will increase the utility of case reports for the
reader and other scholars

3.6 Key messages from this chapter

'Disaster response requires planning and preparation to ensure adequate policies, a
viable plan of action, sufficient emergency materials and appropriately trained

personnel’ (Leggat, Hodge and Aitken 2005, p.17). Emergency Departments are the
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‘front door’ of the health system and effective ED response is integral to how the health

system will manage the disaster.

At a local and regional level the key messages are:

Paper 3.1 identifies that while many EDs have a disaster plan, far less have subplans
for different disaster types, which require specific aspects of preparedness. There is
also limited equipment for these specific risks and limited training undertaken with
often, unrealistic expectations of the ability to respond and/or planning based on
unrealistic assumptions. Importantly there is a need for development and agreement

upon standards and funding support (Edwards et al. 2008).

Paper 3.2 identifies the importance of normal activity from which surge capacity is
based. Emergency Health Services (ED and Ambulance) are facing increased demand
and congestion, which reduces the capacity for disaster response. Demand for public
hospital ED care increased by 37% over the decade 2000-2001 to 2009-2010 (5.4
million to 7.4 million) while the average utilisation rate increased from 282/1000 to
331/1000. The rates of growth vary between jurisdictions while the effectiveness of
interventions aimed at reducing congestion is disputed. There is a need to consider
anticipated behaviour in planning and recognize not just health system factors but

social and individual factors as well (FitzGerald et al. 2012).

People attend ED because they see their problem as urgent or severe. In a crisis
people will do the same and present to ED, which will further increase ED demand
during a disaster. This also means that the effectiveness of diversion strategies may

be less effective than increasing surge capacity in the ED (FitzGerald et al. 2012).

Paper 3.3 builds on this and identifies the need for strategies to help improve surge
management. Based on these findings an action card was developed for use pre-event
and during a disaster to help guide surge management. Identifying patient priorities
can help planning and lead to quantifiable measures of disaster preparedness and the

ability to measure progress (Bradt et al. 2009).

Paper 3.4 uses cyclones, as one of the most common forms of natural disaster
occurring in Australia and internationally, to identify specific aspects of disaster
preparedness. Most injuries are minor in developed nations with less than a quarter

requiring admission. The head and upper limb are most commonly involved, with falls
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(slip / blown over) the main cause of injury. The relative risk of injury is increased with
maximum wind gust (especially if > 20 m/s) rather than wind speed, which correlates
with falls as the main mechanism of injury and in the hours just before cyclone landfall
(Rotheray et al. 2012).

Paper 3.5 explores the impact of Tropical Cyclone Yasi and the resulting evacuation
of Cairns Base Hospital. All hospitals need plans for evacuation and establishment of
alternate facilities while jurisdictions need supporting plans. The other key lessons are
the importance of patient tracking, communication, access to equipment and
coordination of patient movement. This should consider access to appropriate
transport platforms and staff trained in care of patients during transport (Little et al.
2012).

Paper 3.6 explores heat waves as an often, unrecognized disaster type but one which
has caused significant loss of life in Australia. Although heatwaves can cause
significant health consequences, there is no global definition of a heatwave because
local acclimatisation and adaptation influence the impact of extreme heat. Additionally,
it remains largely unknown whether heatwaves have any impact on people who are
well accustomed to warm weather. We found that heatwaves had significant effects on
mortality and emergency hospital admissions in a subtropical city where residents are
well accustomed to hot summers. There was an increase in total mortality during heat
waves with increased mortality specifically for cardiovascular disease and diabetics
aged over 75. While mortality was not increased for those with renal disease there

were increased emergency hospital admissions (Wang et al. 2012).

Paper 3.7 builds on this and explores the accuracy of different triggers to predict heat
waves. Average temperature was found to be potentially suitable for health warning
systems. More deaths were likely to occur on hot days than controls regardless of the
temperature measure or index used. Average temperature performed similarly to
indices, and better than minimum / maximum temperatures and is convenient, simple

to use and easy to understand for the general population (Vaneckova et al. 2011).

Paper 3.8 describes a model national framework for disaster health education. The
framework identifies seven educational levels with outcomes, content and depth rating
and provides an infrastructure around which future educational programs in disaster
health can be based (Fitzgerald et al. 2010).
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Paper 3.9 identifies the importance of learning from others, but with appropriate
contextual information. The paper identifies the need for a standardized format and
introduces a set of guidelines for disaster case reports for the journal Emergency
Medicine Australasia. The CONFIDE guidelines consist of an introduction, context,
access to the field, self-sufficiency and unmet needs, data environment, patient care
and epidemiology and funding (Bradt & Aitken 2010).

3.7 Summary

These findings are summarised in Table 3.1, which collates these learnings in the
framework of the thesis, acknowledging the elements of system, staff, space and
supplies. An additional row is included for issues identified that relate to a specific
disaster type or the introduction of a specific outcome. The paper from which the item
has been sourced is provided in parantheses. The 22 specific items from the surge

card in paper 3.3 are also labelled as pre-event or during the event in closed brackets.

Table 3.1: Summary of Outcomes from Chapter 3

Element Issue (Paper from Thesis)

System Plans

While many Emergency Departments have a disaster plan, far less have
subplans for different disaster types such as CBR (3.1) or hospital
evacuation (3.5), which require specific aspects of preparedness.
Planning needs to include specific arrangements for CBR disasters (3.1).
All hospitals need plans for evacuation and establishment of alternate
facilities while jurisdictions need supporting plans (3.5).

One group of patients merits particular attention— the nondisaster/
presurge patients (3.3).

Planning Assumptions

Often, unrealistic expectations of the ability to respond and/or planning
based on unrealistic assumptions (3.1).

Plans need to be realistic (3.1).

Planning assumptions need to be accurate / evidence based (3.1, 3.7).
Injury patterns can be predicted assisting planning (3.4, 3.7, 3.8).
Common language and definitions are needed (3.9).

Importance of normal activity from which surge capacity is based (3.2).
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Need to consider anticipated behaviour in planning and recognize not just
health system but social and individual factors as well (3.2).

People attend ED because they see their problem as urgent or severe. In
a crisis people will do the same and present to ED, which will further
increase ED demand during a disaster (3.2).

This also means that the effectiveness of diversion strategies may be less
effective than increasing surge capacity in the ED (3.2).

Identifying patient priorities can help planning and lead to quantifiable
measures of disaster preparedness and measure progress (3.3).
Standards

Lack of standards and guidance for EDs as to reasonable expectations of
their capacity (3.1).

Need for development and agreement upon national standards in hospital
disaster planning and preparedness in CBR (3.1).

Need for a standardized format to assist reporting and research to enable
learning from others, with appropriate contextual information (3.9).
Coordination

Importance of patient tracking, and the coordination of patient movement
(3.5).

Bring in early use of disaster patient tracking system and have a
dedicated staff member keep this updated [PRE] (3.3).

Command and Control

Need clear command and control with identified decision makers (3.5).
Call rounds or make rounds to force clinical decision-making on remaining
ED patients [PRE] (3.3).

Announce intent to delegate extensively to free up the senior clinician(s)
for decision-making purposes [PRE] (3.3).

Delegate extensively [DURING] (3.3).

Make frequent rounds to geographic areas of care [DURING] (3.3).

Need for early decision making on when to evacuate (3.5).

Work Practices

Surge in demand should prompt review of staff work practices in
anticipation of increased workloads. This does not obligate a change in
standard of care, but a change in the standard of service (3.3).

Announce surge-induced goals of care and investigation and treatment
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processes [PRE] (3.3).

Consider the use of Focused Assessment with Sonogram in Trauma
(FAST) to assist early disposition [DURING] (3.3).

Limit contrast studies [DURING] (3.3).

ED staff read films, but insist on real-time reporting of studies as driven by
patient instability or provider uncertainty [DURING] (3.3).

Patient Flow

Simple flow measures can improve surge (3.3).

Notify EMS to arrange bypass of individual patients unrelated to the surge
event [PRE] (3.3).

Co-locate triage and security staff to create triage-security surge team(s)
[PRE] (3.3).

Preposition a surge team to the waiting room entrance [PRE] (3.3).

Place security at all entry and exit points to ensure access exclusively to
patients and properly badged staff [PRE] (3.3).

Minimize return of patients to the ED. A patient sent out of the ED for a
special study goes with a provisional diagnosis and a disposition plan
[DURING] (3.3).

Pursue an appropriate disposition even with no clear diagnosis [DURING]
(3.3).

If recognized by the local system, invoke preestablished methods of

utilizing alternative sites for patient disposition [PRE] (3.3).

Staff

Staffing Model

Decide if or how the ED must modify its staffing model [PRE] (3.3).
Allocate roles and distribute appropriate job action cards [PRE] (3.3).
Determine meeting points for new staff to arrive and staff updates to occur
[PRE] (3.3).

Request surgical and critical care liaison points in ED [DURING] (3.3).
Engage nonclinical staff (e.g., medical students) as runners, scribes, and
patient transporters [DURING] (3.3).

Ensuring adequate staff if alternative sites / evacuation centre (3.5).
Access to staff trained in care of patients during transport (3.5).

Prepare and Protect Staff

Need to prepare and protect staff (3.1; 3.5).

Staff may be at risk if not supplied with appropriate PPE (3.1).

121




Staff need training which may need funding support (3.1.)
Re-positioning of staff and ‘aide memoires’ can assist surge (3.4).

Staff will also have commitments (family) with local disasters (3.5).

Space Controlling Flow
EDs are facing increased demand and congestion, which reduces the
capacity for disaster response (3.2).
Controlling flow can preserve capacity (3.3).
Clear the ED of all admitted patients with cooperation of inpatient units as
feasible and the hospital executive as needed [PRE] (3.3).
Identify intra-ED expansible areas—corridors, transit lounge, short stay,
fast track—for care of stretcher and sitting patients who can be cohorted
[PRE] (3.3).
Identify and set up an extra-ED diversion area for stable, ambulatory,
nonemergency patients [PRE] (3.3).
Clear the waiting room of all patients fit for disposition to alternative
providers [PRE] (3.3).
Send admitted patients to a predetermined holding area (e.g., outpatients,
short stay unit) to allow immediate decant, and have inpatient units pick
patients up rather than ED staff perform transfer [PRE] (3.3).
Maximize cohort care and minimize one-on-one care [DURING] (3.3).
Planning should consider alternative care sites (3.5).

Supplies | Communications

Importance of good communication systems and access to equipment with
redundancy (3.5).

Distribute tools for redundant communications—cell (mobile) phones, two-
way radios, white boards, runners [PRE] (3.3).

Documentation

Importance of good documentation (3.5).

Distribute premade “disaster” IDs, chart packs, x-ray, and lab slips [PRE]
(3.3).

Ensuring patients have their medications and notes (3.3).

Equipment

Ensure adequate equipment (3.3; 3.5).

Call for extra patient trolleys and chairs so every patient has a place to lie
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or sit [PRE] (3.3).

Call for extra portable suction, ventilators, monitors [PRE] (3.3).

Ensure adequate medications, oxygen for function and equipment (3.5).
Create at least one portable disaster trolley appropriate for each cohort
area. Stock with items such as fluids, dressings, IVs, analgesia, antibiotics
[PRE] (3.3).

Have a team member dedicated to restocking supplies in main areas,
allowing staff in these areas to maintain clinical roles [DURING] (3.3).
Specific Needs

Address specific needs (3.1; 3.5).

Access to appropriate transport platforms should be considered (3.5).
ED have limited equipment including PPE / decontamination for specific
CBR risks (3.1).

Specific

Introduced an action card for use pre-event and during a disaster to help
guide surge management (3.3).

- Detailed 22 potential actions available to an Emergency Physician
working in the context of surge and available as an aide memoire,

- Detailed guidance on surge recognition, triage, patient flow through
the ED, and clinical goals and practices (3.3).

Identified specific aspects of disaster preparedness findings with
implications for injury prevention measures and emergency planning in
regions affected by tropical cyclones (3.4).

- Mostinjuries are minor in developed nations with less than a quarter
requiring admission.

- The relative risk of injury is increased with maximum wind gust
(especially if > 20 m/s) rather than wind speed. Hourly maximum
gust appears to be more important that mean hourly wind speed in
determining risk of injury.

- The head and upper limb are the most commonly injured regions,
with contusions and lacerations the most common injury types.

- Falls were the most common mechanism of injury, followed by being
hit by a falling or flying object (3.4).

Identified specific aspects of disaster preparedness findings with
implications for injury prevention measures and emergency planning in

regions affected by heatwaves (3.6).

123




Significant increases in mortality and emergency hospital
admissions were observed during heatwaves in Brisbane where
people are well accustomed to hot summer weather.

The most vulnerable were the elderly and people with
cardiovascular, renal or diabetic disease.

Increase in total mortality during heat waves with increased
mortality specifically for cardiovascular disease and diabetics aged
over 75.

While mortality was not increased for those with renal disease there

were increased emergency hospital admissions (3.6).

Identified accuracy of different triggers to predict heat waves (3.7).

Average temperature was found to be potentially suitable for health
warning systems as it performed similarly to indices, and better than
minimum / maximum temperatures and is convenient, simple to use

and easy to understand for the general population (3.7).

Introduced a model framework for disaster health education (3.8).

Provides an infrastructure around which future educational
programs in disaster health can be based.

permit improved articulation for students between the various
levels and greater consistency between programs so that
operational responders may have a consistent language and

operational approach to the management of major events (3.8).

Introduced CONFIDE guidelines (3.9)

CONsensus Guidelines on Reports of Field Interventions in
Disasters and Emergencies (CONFIDE).

Consist of an introduction, context, access to the field, self-
sufficiency and unmet needs, data environment, patient care and
epidemiology and funding.

Increase utility of case reports for the reader and other scholars
(3.9).
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Chapter 4 : Identification of Priorities in Disaster Health

Preparedness: National

4.1 List of peer-reviewed and published papers presented in
chapter

(4.1) Leggat, P, Speare, R & Aitken, P 2009, ‘Swine flu and travellers: a view from
Australia’, Journal of Travel Medicine, vol. 16, no. 6, pp. 373-76, doi:10.1111/j.1708-
8305.2009.00372.x

(4.2) Brown, L, Aitken, P, Leggat, P & Speare, R 2010, ‘Self-reported anticipated
compliance with physician advice to stay home during pandemic (H1N1) 2009:
Results from the 2009 Queensland Social Survey’, BMC Public Health, vol. 10, no.
138, pp. 1-6, doi: 10.1186/1471-2458-10-138

(4.3) Leggat, P, Brown, L, Aitken, P & Speare, R 2010, ‘Level of concern and
precaution taking amongst Australians regarding travel during Pandemic (H1N1)
2009: Results from the 2009 Queensland Social Survey’, Journal of Travel Medicine,
vol. 17, no. 5, pp. 291-95, doi: 10.1111/j.1708-8305.2010.00445.x

(4.4) Aitken, P, Brown, L, Leggat, P & Speare, R 2010, ‘Preparedness for short term
isolation among Queensland residents: Implications for pandemic and disaster
planning’, Emergency Medicine Australasia, vol. 22, no. 5, pp. 435-41, doi:
10.1111/j.1742-6723.2010.01319.x

(4.5) Considine, J, Shaban, R, Patrick, J, Holzhauser, K, Aitken, P, Clark, M,
Fielding, E & FitzGerald, G 2011, ‘Pandemic (H1N1) 2009 influenza in Australia:
Absenteeism and redeployment of emergency medicine and nursing staff’,
Emergency Medicine Australasia, vol. 23, no. 5, pp. 615-23, doi: 10.1111/j.1742-
6723.2011.01461.x

(4.6) FitzGerald, G, Aitken, P, Shaban, RZ, Patrick, J, Arbon, P, McCarthy, S, Clark,
M, Considine, J, Finucane, J, Holzhauser, K & Fielding, E 2012, ‘Pandemic (H1N1)
2009 influenza and Australian emergency departments: Implications for policy,
practice and pandemic preparedness’, Emergency Medicine Australasia, vol. 24, no.
2, pp. 159 — 65, doi: 10.1111/j.1742-6723.2011.01519.x
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(4.7) Seidl, I, Johnson, A, Mantel, P & Aitken, P 2010, ‘A strategy for real time
improvement (RTI) in communication during the HIN1 emergency response’,
Australian Health Review, vol. 34, no. 4, pp. 493-98, doi:
http://dx.doi.org/10.1071/AH09826

4.2 Introduction to the Chapter

International experience with influenza pandemics confirms the potential of pandemics
to cause a significant increase in the annual burden of disease. Influenza pandemics
have significant consequences for health systems and hospital EDs, which are the hub
of the health systems’ required response. What is not known is the extent and nature
of these effects on Australian EDs and their staff. Also unknown are the strategies that
are most effective in minimising this impact and maximising the capacity of EDs to

protect the health and wellbeing of the community.

Pandemic (H1N1) 2009 provided the opportunity to describe the burden carried by
EDs in these circumstances and identify factors associated with preparedness.
Pandemic (H1N1) 2009 had a significant impact on EDs with large numbers of patients
presenting with influenza-like illness (ILI), which caused considerable demands on ED
staff and further impeded the management and flow of ED patients (Collignon 2009;
Shaban 2009). This occurred at a time when EDs in Australia are confronting continual
problems of overcrowding associated with ‘access block’ and growing service
demands. EDs had to respond to the additional demand caused by Pandemic (H1N1)
2009 and to implement specific precautions to safely manage these patients, whilst
also protecting staff members and non-affected patients and visitors from potential

cross-contamination.

The response by EDs to the Pandemic (H1N1) 2009 outbreak occurred during a period
of evolving knowledge about the disease. Initial reports from Mexico raised serious
concerns regarding the severity of the disease and the mortality rate. Although the
severity was subsequently shown to be of less concern, the initial response was, and

had to be, based on the information available at the time.

4.21 The (H1N1) 2009 influenza pandemic

In March and early April 2009, a larger than usual number of cases of ILI were detected
in Mexico (CDC 2009a; DoHA 2008). This was first reported to the Pan American
Health Organization (PAHO) on 12 April, and enhanced surveillance began in Mexico

on 17 April. On 23 April it was shown that the virus involved was the same as that
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found in two children in Texas on 15 April, and in two more children in California on 17
April. On 23 April, the Public Health Agency in Canada confirmed similar cases (CDC
2009c). A lack of contact with pigs in all the reported cases led to the conclusion that

transmission of the virus was human to human (CDC 2009c; Garten et al. 2009).

Investigations revealed the virus was an Avian Influenza virus, which had not
previously been known to cause human disease. The virus is known by various
names—Swine Flu, swine-origin influenza A (H1N1) virus (S-OIV) infection; Pandemic
(H1N1) 2009; and Novel Influenza A (H1N1) Virus. Throughout this paper it is referred
to as Pandemic (H1N1) 2009. Pandemic (H1N1) 2009 is a quadruple reassortment
virus, with North American and Eurasian swine strains combining with one avian and
one human strain (CDC 2009c).

On 25 April 2009, the World Health Organization (WHO) determined that member
states and partners should increase their surveillance programs and prepare for an
epidemic (WHO 2009). Australia activated its pandemic plan, The Australian Health
Management Plan for Pandemic Influenza 2008 [AHMPPI 2008] (DoHA 2008), in line
with this recommendation (Bishop, Murnane and Owen 2009). Two days later, the
WHO determined that, given the extent of the spread of the disease, containment
would not be possible. Countries were advised not to institute border control measures,
but to implement plans to lessen the impact of the outbreak. On 27 April, the WHO
advised that given the evidence of sustained human-to- human infection, countries
should aim for early detection, management, and implementation of appropriate
infection control procedures (WHO 2009), and to upgrade assessment of the pandemic
from Level 4 to Level 5. Australia’s first Pandemic (H1N1) 2009 case was reported on
9 May (Kelly and Grant 2009). Pandemic (H1N1) 2009 appeared to be both highly
contagious and virulent. By 29 May, Mexico reported 4910 confirmed cases and 85
deaths (Perez-Padilla et al. 2009).

The AHMPPI 2008 (DoHA 2008) was activated on 25 April 2009 when the WHO
advised increased surveillance for unusual outbreaks of ILI and pneumonia and
recommended appropriate case management strategies and strengthened infection
control measures in health (WHO 2009). Before the virus arrived in Australia, there
were predictions of a high mortality rate related to the virus (Bishop, Murnane and
Owen 2009). The first case of Pandemic (H1N1) 2009 Influenza in Australia was in a
person who arrived on a flight from Los Angeles on 7 May 2009. The person had been
ill in the USA from 27 April, and approached staff at Brisbane Airport to inform them

on arrival. The swab returned a weak positive result on 9 May and she was deemed
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non-infectious (‘Australia confirms’ 2009). On 18 May, the first cases were reported in
Victoria in three brothers who had recently returned from the USA. Surveillance
systems showed the virus spread quickly and it rapidly became the predominant strain
over seasonal influenza (Kelly and Grant 2009; Kelly et al. 2009).

As at 9 April 2010, there were 37,693 confirmed cases of Pandemic (H1N1) 2009 in
Australia, with 191 Pandemic (H1N1) 2009 related deaths (DoHA 2010). However, the
number of reported cases vastly under-represents the total number of cases, as testing
was deliberately phased out in the SUSTAIN phase of the disease. Pandemic (H1N1)
2009 Influenza was the dominant influenza of the 2009 winter season. Whilst the peak
incidence of Pandemic (H1N1) 2009 in Australia was September 2009, sporadic cases
continued throughout the summer. The disease continued throughout the northern

hemisphere during the winter.

4.2.2 Clinical Profile of Pandemic (H1N1) 2009 Influenza

Over time and with accumulation of data, it became evident that Pandemic (H1N1)
2009 had a high infection rate, but mainly caused mild to moderate disease, with the
usual features of influenza—fever (=38.0°C), sore throat, cough, runny nose, chills,
head and body aches, and fatigue. Pandemic (H1N1) 2009 differed from usual
seasonal influenza because approximately half the cases had associated nausea,
abdominal pain, and diarrhea (Cheng et al. 2009), and because it affected
predominantly younger age groups (Kelly et al. 2009), whereas the major impact of
seasonal influenza is on the elderly (Lee and Bishop 2006). It is thought that older
people may have cross-reactive antibodies from past exposure to a similar virus
(Hancock et al. 2009). The mortality rate from Pandemic (H1N1) 2009 was lower than
that from seasonal influenza, though people who died were typically younger than
those who die from seasonal influenza (Kelly 2009). In severe cases, Pandemic
(H1N1) 2009 causes extremely severe lung disease resulting in higher rates of ICU
admissions than seasonal influenza, and a need for advanced ventilation and
oxygenation techniques such as ECMO. The most severe respiratory failure occurs in
patients aged less than 50 years, with many requiring prolonged ventilation (ANZIC
Influenza Investigators 2009; Corley, Hammond and Fraser 2010; Firstenberg et al.
2009; Lum et al. 2009; Patel et al. 2009; Turner et al. 2009).

Those at higher risk of severe disease as a result of Pandemic (H1N1) 2009 included
pregnant women; children aged six months to 10 years on long-term aspirin therapy;
adults who were moderately to morbidly obese; people with pre-existing respiratory

problems, especially asthma; those with pre-existing cardiovascular disease;
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immunosupressed people; people with chronic illnesses such as diabetes and
metabolic, liver, and neural diseases; people with haemoglobinopathies; homeless
people; and people from Indigenous backgrounds (Cheng et al. 2009; Kelly, Mercer
and Cheng 2009; Stuart et al. 2009).

4.2.3 Impact of Pandemic (H1N1) 2009 Influenza on Emergency Departments

At the commencement of the outbreak, health departments initially directed patients
with Influenza Like lliness (ILI) to ED (Shaban 2009), with television and newspapers
reporting ensuing chaos (‘Doctors running out’ 2009; Cooper 2009; Fynes-Clinton
2009; Medew and Smith 2009; O’Leary 2009; O’Leary and Strutt 2009). In the USA,
large influxes of patients with influenza symptoms were reported to be attending EDs,
and all patients were tested for the virus, including those without symptoms. This
increased demand on EDs was related to the extent of the disease in the community,
the degree of testing for the disease within the community, and the interest the local
media showed in the outbreak (Hanfling and Hick 2009). In New York City, peak
increases in ED presentations occurred on the days following the first reports of
Pandemic (H1N1) 2009 in New York City, and subsequently after the report of first
death in New York City (Shapiro et al. 2010).

Published figures from Australian health departments show a surge in ED
presentations during the 2009 influenza season, although the timing of the increased
presentations varied from state to state (DoHA 2010). Victoria also experienced a 30%
increase in ED demand during the CONTAIN Phase of (H1N1) 2009 Influenza
Pandemic (Lum et al. 2009). As it is already known that there are crowding problems
in Australian EDs, it is logical to assume that the crowding problem was exacerbated
by the Pandemic (H1N1) 2009 Influenza. Internationally, EDs reported similar
experiences (Hanfling and Hick 2009).

4.3 Objectives of the Chapter

This chapter is aligned with Objective 1

“To identify general factors involved in preparedness for disaster response;
The chapter is directly linked to Objective 3:

“To identify specific factors involved in preparedness for large scale disasters”;

The specific objectives of this chapter are:

e To examine Australian’s level of concern regarding travel during the height of

Pandemic (H1N1) 2009 and how this impacted on their travel;
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e To measure self-reported willingness to comply with physician
recommendations to stay home for seven days;

e To determine the degree of prepared- ness for short-term isolation among
community members in an Australian state during Pandemic (H1N1) 2009;

e To determine the impact of pandemic on the Australian emergency nursing and
medical workforce

o How did presentation rates of Pandemic (H1N1) Influenza 2009 compare with
ILI presentations in previous years?

e What impact did Pandemic (H1N1) Influenza 2009 have on the functioning of
EDs and their staff?

o What management strategies were deployed by Australian EDs to manage
Pandemic (H1N1) Influenza 2009?

e To what extent did existing pandemic planning, policy and procedures prepare
Australian EDs for Pandemic (H1N1) Influenza 2009?

e To develop and implement a strategy that would enable the EOC to assess the
effectiveness of communication strategies and guide real time improvements

within the life cycle of the emergency, specifically Pandemic (H1N1) 2009.

4.4 Methods

Paper (4.1) Editorial

This was an invited editorial, which under went review by the Editor in Chief (Leggat,
Speare & Aitken 2009).

Papers (4.2), (4.3), (4.3) Research

These three papers used data collected as part of the Queensland Social Survey
(QSS) 2009. This is a Computer Assisted Telephone Interview (CATI) conducted each
year by Central Queensland University (CQU), which uses a sampling method that
approximates the Queensland population. The survey consisted of a standardized
introduction, 37 demographic questions, and research questions incorporated through
a cost-sharing arrangement.
Questions incorporated into QSS 2009 were related to respondents:
e Anticipated compliance with a physician’s advice to stay home if they had a
common cold, seasonal influenza, pandemic (H1N1) 2009 influenza or avian

influenza (Brown et al. 2010);
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e Anticipated actions regarding travel plans in the event of the common cold,
seasonal influenza, pandemic (H1N1) 2009 influenza or avian influenza
(Leggat et al. 2010);

e Preparedness for three days of isolation, with and without loss of utilities such
as power and water (Aitken et al. 2010).

Responses were recorded using a balanced Likert scale ranging from “very unlikely”
to “very likely.” Discordance between responses for different diseases was analysed
using McNemar’s test. Associations between demographic variables and anticipated
compliance were analysed using Pearson’s chi-square or chi- square for linear-by-
linear association, and confirmed using multivariate logistic regression; p < 0.05 was

used to establish statistical significance.

Papers (4.5), (4.6) Research

This is part of a larger competitive grant directed specifically at H1N1, funded by the
National Health and Medical Research Council (NHMRC) through the Commonwealth
Department of Health and Ageing (Application No. 614290). ED personnel around
Australia were surveyed using the mailing lists of the ACEM, the ACEN and the
CENA. Each of these institutes emailed a preliminary alert to members advising them
of the nature of the study and seeking their support. An email was then forwarded to
members inviting them to complete an online survey implemented with Survey
Monkey™. Reminder emails were forwarded on two occasions. Individual follow up
was attempted for the Directors of Emergency Medicine following a disappointing
response to the emails. These surveys sought data in five broad domains:

¢ Quantification of the workload of EDs over the period of the pandemic to identify
the total impact of the pandemic and to identify the particular impact of patients
presenting with ILI;

¢ Identification of the severity profile of patients with ILI and their outcomes in
terms of hospital admission and therapy required;

e Description of the policies and procedures adopted by the EDs towards the
management of patients with ILI within the department, and the protection of
staff and other patients;

e Qualification of the response to, and the impact of, the pandemic on the
operations of the ED, staff availability and support;

¢ Qualification of the effects of the pandemic on staff personally.
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Answers to survey questions were transferred from Survey Monkey™ to PASW 17
(formerly known as SPSS) software for analysis. Data was checked for internal
consistency and appropriate values. A few surveys were removed from the analysis
because either too few questions were answered or answers were inconsistent. In a
small number of cases, answers to individual questions were re-coded or removed as
appropriate. Descriptive statistics (frequencies, means, and medians) were calculated
for all closed-ended questions. Chi-square tests (for frequency comparisons) and
analysis of variance tests (for mean comparisons), were also conducted for most
questions to identify differences by professional group - nurses, senior medical
officers, ACEM Fellows, and registrars or trainee emergency doctors. Significance
levels for these tests are presented. Ethics approval was obtained from Queensland

University of Technology.

Paper (4.5) used the survey data to examine the impact of Pandemic (H1N9) 2009
Influenza on the Australian emergency nursing and medical workforce, especially

absenteeism and deployment (Considine et al. 2011).

Paper (4.6) comprised an issue and theme analysis of publicly accessible literature,
data from jurisdictional health departments, and data obtained from two electronic
surveys of ED directors and ED staff. The issues identified formed the basis of policy

analysis and evaluation (FitzGerald et al. 2012).

Paper (4.7) Research

This study was conducted during the height of the Pandemic H1N1 (2009) response
and consisted of an anonymous internet-based questionnaire featuring multiple
choice, and open text, questions, which was administered to stakeholders of the EOC

of a regional tertiary hospital.

The main outcome measures were perceptions of sufficiency and relative usefulness
of various sources of information on Pandemic (H1N1) 2009, including differences
between local, state-wide and authoritative worldwide information sources (Seidl et al.
2010).
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4.5 Summary of findings

The abstracts or summary of each chapter is below while a copy of each paper is
included as an Annex at the end of the thesis.

(4.1) Leggat, P, Speare, R & Aitken, P 2009, ‘Swine flu and travellers: a view from
Australia’, Journal of Travel Medicine, vol. 16, no. 6, pp. 373-76, doi:10.1111/j.1708-
8305.2009.00372.x

This invited editorial described the Australian experience with Pandemic H1N1 2009,
which was of particular importance leading into the Northern Hemisphere winter. The
international, and Australian, timeline is outlined as well as the morbidity and
mortality of the disease, clinical profile and at risk groups. The impact on the
community and health workforce is described and the challenges faced, and lessons
observed to date. The broader public health measures instituted, as part of the
planning arrangements, are identified, and their impact on travelers actions and

intentions.

(4.2) Brown, L, Aitken, P, Leggat, P & Speare, R 2010, ‘Self-reported anticipated
compliance with physician advice to stay home during pandemic (H1N1) 2009:
Results from the 2009 Queensland Social Survey’, BMC Public Health, vol. 10, no.
138, pp. 1-6, doi:10.1186/1471-2458-10-138

Background: One strategy available to public health officials during a pandemic is
physician recommendations for isolation of infected individuals. This study was
undertaken during the height of the Australian pandemic (H1N1) 2009 outbreak to
measure self-reported willingness to comply with physician recommendations to stay
home for seven days, and to compare responses for the current strain of pandemic

influenza, avian influenza, seasonal influenza, and the common cold.

Methods: Data were collected as part of the Queensland Social Survey (QSS) 2009,
which consisted of a standardized introduction, 37 demographic questions, and
research questions incorporated through a cost-sharing arrangement. Four questions
related to respondents’ anticipated compliance with a physician’s advice to stay home
if they had a common cold, seasonal influenza, pandemic (H1N1) 2009 influenza or
avian influenza were incorporated into QSS 2009, with responses recorded using a

balanced Likert scale ranging from “very unlikely” to “very likely.” Discordance between
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responses for different diseases was analysed using McNemar’s test. Associations
between demographic variables and anticipated compliance were analysed using
Pearson’s chi-square or chi- square for linear-by-linear association, and confirmed
using multivariate logistic regression; p < 0.05 was used to establish statistical

significance.

Results: Self-reported anticipated compliance increased from 59.9% for the common
cold to 71.3% for seasonal influenza (p < .001), and to 95.0% for pandemic (H1N1)
2009 influenza and 94.7% for avian influenza (p < 0.001 for both versus seasonal
influenza). Anticipated compliance did not differ for pandemic (H1N1) 2009 and avian
influenza (p = 0.815). Age and sex were both associated with anticipated compliance
in the setting of seasonal influenza and the common cold. Notably, 27.1% of health
and community service workers would not comply with physician advice to stay home
for seasonal influenza.

Conclusions: Ninety-five percent of people report they would comply with a
physicians’ advice to stay home for seven days if they are diagnosed with pandemic
(H1N1) 2009 or avian influenza, but only 71% can be expected to comply in the setting
of seasonal influenza and fewer still can be expected to comply if they are diagnosed
with a common cold. Sub-populations that might be worthwhile targets for public health
messages aimed at increasing the rate of self-imposed isolation for seasonal influenza

include males, younger people, and healthcare workers.

(4.3) Leggat, P, Brown, L, Aitken, P & Speare, R 2010, ‘Level of concern and
precaution taking amongst Australians regarding travel during Pandemic (H1N1)
2009: Results from the 2009 Queensland Social Survey’, Journal of Travel Medicine,
vol. 17, no. 5, pp. 291-95, doi: 10.1111/j.1708-8305.2010.00445.x

Background. Global disease outbreaks, such as the recent Pandemic (H1N1) 2009
(the so-called Swine flu), may have an impact on travel, including raising the concerns
of travelers. The objective of this study was to examine the level of concern of
Australians regarding travel during Pandemic (H1N1) 2009 and how this impacted on

their travel.

Methods. Data were collected by interviews as part of the Queensland Social Survey
(QSS) 2009. Specific questions were incorporated regarding travel and Pandemic

(HIN1) 2009. Multivariate logistic regression was used to analyze associations
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between demographic variables and concern and likelihood of cancelling travel.

Results. There were 1,292 respondents (41.5% response rate). The sample was
nearly equally divided between males and females (50.2% vs 49.8%). Younger people
(18-34 y) were under-represented in the sample; older people (>55 y) were over-
represented in the sample. About half (53.2%) of respondents indicated some level of
concern about Pandemic (H1N1) 2009 when traveling and just over one-third (35.5%)
indicated they would likely cancel their air travel if they had a cough and fever that
lasted more than one day. When cross-tabulating these responses, people who
expressed concern regarding Pandemic (H1N1) 2009 when they traveled were more
likely than those without concern to cancel their air travel if they had a cough and fever
lasting more than one day (44.7% vs 27.7%, x2 = 33.53, p < 0.001). People with higher
levels of education [adjusted odds ratio (AOR): 0.651], people with higher incomes
(AOR: 0.528) and people living outside of metropolitan Southeast Queensland (AOR:
0.589) were less likely to be concerned about Pandemic (H1N1) 2009 when traveling,
and younger people (AOR: 0.469) were less likely than others to cancel travel if they

had a cough and fever.

Conclusions: Pandemic (H1N1) 2009 was of some concern to more than half of
Queensland travelers. None-the-less, the majority of Queenslanders would not have
postponed their own travel, even if they exhibited symptoms consistent with Pandemic
(H1N1) 2009.

(4.4) Aitken, P, Brown, L, Leggat, P & Speare, R 2010, ‘Preparedness for short term
isolation among Queensland residents: Implications for pandemic and disaster
planning’, Emergency Medicine Australasia, vol. 22, no. 5, pp. 435-41, doi:
10.1111/j.1742-6723.2010.01319.x

Objective: Short-term isolation might occur during pandemic disease or natural
disasters. We sought to measure preparedness for short-term isolation in an Australian
state during pandemic (H1N1) 2009.

Methods: Data were collected as part of the Queensland Social Survey (QSS) 2009.
Two questions related to preparedness for 3 days of isolation were incorporated into
QSS 2009. Associations between demographic variables and preparedness were

analysed using ¢2, with P [1110.05 considered statistically significant.
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Results: Most respondents (93.6%; confidence interval [Cl] 92.2-94.9%) would have
enough food to last 3 days, but only 53.6% (Cl 50.9-56.4%) would have sufficient food
and potable water if isolated for 3 days with an interruption in utility services.
Subpopulations that were less likely to have sufficient food and potable water reserves
for 3 days’ isolation without utility services included single people, households with
children under 18 years of age, people living in South-East Queensland or urban
areas, those with higher levels of education and people employed in health or

community service occupations.

Conclusions: The majority of Queensland’s population consider themselves to have
sufficient food supplies to cope with isolation for a period of 3 days. Far fewer would
have sufficient reserves if they were isolated for a similar period with an interruption in
utility services. The lower level of preparedness among health and community service
workers has implications for maintaining the continuity of health services.

(4.5) Considine, J, Shaban, R, Patrick, J, Holzhauser, K, Aitken, P, Clark, M,
Fielding, E & FitzGerald, G 2011, ‘Pandemic (H1N1) 2009 influenza in Australia:
Absenteeism and redeployment of emergency medicine and nursing staff’,
Emergency Medicine Australasia, vol. 23, no. 5, pp. 615-23, doi: 10.1111/j.1742-
6723.2011.01461.x

Objective: The aim of the present study was to examine the impact of Pandemic
(H1N9) 2009 Influenza on the Australian emergency nursing and medical workforce,

especially absenteeism and deployment.

Methods: Data were collected using an online survey of 618 members of the three

professional emergency medicine or emergency nursing colleges.

Results: Despite significant increases in emergency demand during Pandemic (H1N9)
2009 Influenza, 56.6% of emergency nursing and medical staff reported absenteeism
of at least one day and only 8.5% of staff were redeployed. Staff iliness with influenza
like illness was reported by 37% of respondents, and 87% of respondents who became
ill were not tested for the Pandemic (H1N1) Influenza. Of the respondents who became
ill, 43% (n = 79) reported missing no days of work, and only 8% of respondents (n =
14) reported being absent for more than five days. The mean number of days away
from work was 3.73 (standard deviation = 3.63). Factors anecdotally associated with

staff absenteeism (caregiver responsibilities, concern about personal illness, concern
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about exposing family members to illness, school closures, risk of quarantine, stress
and increased workload), appeared to be of little or no relevance. Redeployment was
reported by 8% of respondents and the majority of redeployment was for operational

reasons.

Conclusions: Future research related to absenteeism, redeployment during actual
pandemic events is urgently needed. Workforce data collection should be an integral

part of organisational pandemic planning.

(4.6) FitzGerald, G, Aitken, P, Shaban, RZ, Patrick, J, Arbon, P, McCarthy, S, Clark,
M, Considine, J, Finucane, J, Holzhauser, K & Fielding, E 2012, ‘Pandemic (H1N1)
2009 influenza and Australian emergency departments: Implications for policy,
practice and pandemic preparedness’, Emergency Medicine Australasia, vol. 24, no.
2, pp. 159-65, doi: 10.1111/j.1742-6723.2011.01519.x

Objective: To describe the reported impact of Pandemic (H1N1) 2009 on EDs, so as

to inform future pandemic policy, planning and response management.

Methods: This study comprised an issue and theme analysis of publicly accessible
literature, data from jurisdictional health departments, and data obtained from two
electronic surveys of ED directors and ED staff. The issues identified formed the basis

of policy analysis and evaluation.

Results: Pandemic (H1N1) 2009 had a significant impact on EDs with presentation for
patients with ‘influenza-like illness’ up to three times that of the same time in previous
years. Staff reported a range of issues, including poor awareness of pandemic plans,
patient and family aggression, chaotic information flow to themselves and the public,
heightened stress related to increased workloads and lower levels of staffing due to
illness, family care duties and redeployment of staff to flu clinics. Staff identified
considerable discomfort associated with prolonged times wearing personal protective
equipment. Staff believed that the care of non-flu patients was compromised during
the pandemic as a result of overwork, distraction from core business and the difficulties
associated with accommodating infectious patients in an environment that was not

conducive.

Conclusions: This paper describes the breadth of the impact of pandemics on ED
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operations. It identifies a need to address a range of industrial, management and
procedural issues. In particular, there is a need for a single authoritative source of
information, the re-engineering of EDs to accommodate infectious patients and

organizational changes to enable rapid deployment of alternative sources of care.

(4.7) Seidl, |, Johnson, A, Mantel, P & Aitken, P 2010, ‘A strategy for real time
improvement (RTI) in communication during the HIN1 emergency response’,
Australian Health Review, vol. 34, no. 4, pp. 493-98, doi:
http://dx.doi.org/10.1071/AH09826

Objective. To develop and implement a strategy that would enable the Emergency
Operations Centre (EOC) to assess the effectiveness of communication strategies and

guide real time improvements within the life cycle of the emergency.

Design, setting and participants. An anonymous internet-based questionnaire
featuring multiple choice and open text questions was administered to stakeholders of

the EOC of a regional tertiary hospital.

Main outcome measures. The outcomes were perceptions of sufficiency and relative
usefulness of various sources of information on Pandemic (H1N1) 2009, including

differences between local, state-wide and authoritative worldwide information sources.

Results. A total of 328 responses were received over two rounds of questionnaires.
Email communication from the Health Incident Controller (HIC) was the most useful
source of information (74% found it very useful, compared with authoritative
international websites at 21% (Centers of Disease Control) and 29% (World Health
Organization). A total of 94% felt this strategy contributed to improvements. Free text
responses also helped the EOC and HIC to tailor communication methods, style,

content and tone during the response.

Conclusions. Real time improvement is a useful strategy for implementing change to
practice during the life cycle of the current emergency and has broader applicability
than Pandemic (H1N1) 2009. Local stakeholders demand local content for their
information feed and messages from a trusted local leader are the most superior forms

of communication.

What is known about the topic? Communication is crucial in the successful response

138



to an emergency situation, with a link to the quality of the response.

What does this paper add? The use of online surveys, in particular the ability to make
improvements immediately during the collection of responses, has not been previously
reported in the literature. The key component of this is the ability to implement

improvements during the life cycle of the current, rather than the next emergency.

What are the implications for practitioners? Those managing an emergency
response, whether in relation to Pandemic (H1N1) 2009, or indeed any other
emergency or disaster, should consider internet-based questionnaires as a method for
obtaining rapid feedback and making real time improvements to their communication

tone, style and methods.

4.6 Key messages from this chapter

The recent experience with Pandemic (H1N1) 2009, while not the severe disease
initially expected, has highlighted a number of issues confronting emergency medicine

and disaster preparedness.

Paper 4.1 sets the scene for the chapter with an editorial noting the impact of Pandemic
H1N1 (2009) Influenza with a summary of the disease activity in Australia. This extends
from the time of first case diagnosis to September 22" 2009 when there were 36,270
confirmed cases, 4,712 patients admitted and 172 deaths. While the travel implications
are also explored the need for better integration of planning is noted. The papers that
follow explore these planning issues and provide key findings from the literature and
the experience of Australian Emergency Department staff involved in the response to

the pandemic (Leggat, Speare & Aitken 2009).

Paper 4.2 reviewed the willingness of the community to comply with physician advice
to stay home. Social distancing strategies are essential elements in the management
of disease spread and consistent with both the Australian Health Management Plan
for Pandemic Influenza 2008 (AHMPPI 2008) and WHO recommendations.
Compliance with physicians’ advice to stay home was different for different diagnostic
groupings and most likely based on the community perception of disease severity
(Brown et al. 2010).

If diagnosed with H1N1 or avian influenza most (95% and 94.7% respectively) would
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comply with physicians’ advice to stay home. This figure was much less for seasonal
influenza (71.3%) or the common cold (59.9 %). A noteworthy finding was that health
workers were no different to the general community in their willingness to comply with
advice. This means that 27.5% of health workers were unlikely to comply with advice

to stay home with seasonal influenza (Brown et al. 2010).

Paper 4.3 reviewed the levels of concern of travellers regarding H1N1 and their attitude
to changing travel plans. Again, this is a key element of the management of disease
spread. Pandemic (H1N1) 2009 was of some concern to more than half (53.2%) of Qld
travellers, but the majority (59.3%) would not have postponed their own travel even if
they had symptoms consistent with HIN1. Those less concerned were those from
outside Southeast Queensland (SEQ); >14 yrs education; income > $100K. Those with
concerns more likely to cancel their travel if they had symptoms (p < 0.001), while
younger people (18-24) less likely to cancel (Leggat et al. 2010).

Paper 4.4 examined the level of preparedness of the Queensland population for short-
term isolation. 93.6% would have enough food & water to last three days but only
53.6% would have enough if utilities were interrupted. Those less likely to have
sufficient supplies with loss of utilities included single people, households with children,
people in SEQ / urban areas, higher levels of education and health workers (Aitken et
al. 2010).

Paper 4.5 examined the direct impact of Pandemic H1N1 (2009) Influenza on people
working in EDs. Staff illness with ILI was reported by 37%, with 87% of these not tested
for H1N1. Of those reporting ILI, 43% missed no work, 8% were away from work more
than five days and the mean days away from work was 3.73. Other factors associated
with absenteeism were care-giver responsibilities, school closures, stress and
workload and concern about their own or family health. There were also 8%
redeployed, mainly for operational reasons (Considine et al. 2011).

Paper 4.6 was derived from the NHMRC study and was an issue and theme analysis
of surveys and state data. This identified a need for a range of industrial, management
and procedural issues. Major issues were the need for a single source of information;
re-engineering of EDs to accommodate infectious patients and organisational changes
to enable rapid deployment of alternative care (FitzGerald et al. 2012).
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Paper 4.7 was an anonymous internet based questionnaire in a single facility on the

use of a ‘real time’ information system during the pandemic. This found that a strategy

using a single known and reliable source of information (in this case the Health Incident

Controller) was preferred and contributed to improvements in care. Importantly, the

real time information enabled both feedback and improvement strategies to occur in
the life cycle of the incident (Seidl et al. 2010).

4.7 Summary

These findings are summarised in Table 4.1, which collates these learnings in the

framework of the thesis, acknowledging the elements of system, staff, space and

supplies. The paper from which the item has been sourced is provided in parantheses.

Table 4.1: Summary of Outcomes from Chapter 4

Element

Issue (Paper from the Thesis)

System

Plans

Need for better integration of planning (4.1; 4.2).

Staff not aware of plans (4.2).

Poor awareness of pandemic plans (4.6).

Planning assumptions

Social distancing and containment difficult with extent of travel (4.1).
People will still travel so spread of disease will occur (4.4).

Security

Patient and family aggression (4.6).

Communication

Communications strategies essential (4.2; 4.7).

Communication is crucial in the successful response to an emergency
situation, with a link to the quality of the response.(4.7).

Local stakeholders demand local content for their information feed and
messages from a trusted local leader are the most superior forms of
communication (4.7).

Chaotic information flow to themselves and the public (4.6).

Real time improvement is a useful strategy for implementing change to
practice during the life cycle of the current emergency (4.7).

Communication needs to be in real time and allow feedback (4.7).
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Single source of information needed (4.2; 4.6; 4.7).

Need for a single authoritative source of information (4.6).

Reporting requirements problematic (4.2).

Sub-populations can be identified for public health messaging such as
males, younger people, and healthcare workers (4.2; 4.3; 4.4).
Business Continuity

Staff believed that the care of non-flu patients was compromised during
the pandemic as a result of overwork, distraction from core business and
the difficulties associated with accommodating infectious patients in an
environment that was not conducive (4.6).

Organizational changes to enable rapid deployment of alternative

sources of care (4.6).

Staff

Workforce
Staff will also become ill which will impact on workforce (4.5).

- Staff iliness with influenza like illness was reported by 37%

- 56.6% of emergency nursing and medical staff reported

absenteeism of at least one day
- mean number of days away from work was 3.73 (standard
deviation = 3.63).

Staff will be redeployed (4.5) 8.5% of staff were redeployed.
Other factors associated with absenteeism were care-giver
responsibilities, school closures, stress and workload and concern about
their own or family health (4.5).
Health
Health workers unlikely to comply with advice to stay home if sick (4.3).
Of the respondents who became ill, 43% (n = 79) reported missing no
days of work (4.5).
Low levels of immunisation and willingness to be vaccinated (4.2).
Welfare
Health workers less likely to be prepared for short term isolation (4.5).
Staff will also have family commitments (4.5; 4.6).
Staff are exposed to ILI and often develop illness but not tested 87%,
which has implications for disease spread and insurance re occ
exposure (4.5).
Workforce needs to receive accurate, timely information (4.2; 4.7).
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Heightened stress related to increased workloads and lower levels of
staffing due to iliness, family care duties and redeployment of staff to flu
clinics (4.6).

Space Design
EDs need better design to cope with infectious patients (4.2; 4.6).
Alternative sources of care to be planned in advance (4.2; 4.5; 4.6).
Re-engineering of EDs to accommodate infectious patients (4.6).
Supplies | PPE
Access to PPE and vaccinations for staff (4.2; 4.6).
Staff identified considerable discomfort associated with prolonged times
wearing personal protective equipment (4.6).
Antivirals
Access to antivirals and consistent prescribing practices (4.6).
Specific Social Distancing

Social distancing strategies are essential elements in the management
of disease spread and consistent with both the Australian Health
Management Plan for Pandemic Influenza 2008 (AHMPPI 2008) and
WHO recommendations (4.2).

- Compliance with physicians’ advice to stay home was different for
diagnostic groupings and most likely based on the community
perception of disease severity (4.2).

- 95 percent of people would comply with a physicians’ advice to stay
home for seven days if they are diagnosed with Pandemic (H1N1) 2009
or avian influenza, but only 71% in the setting of seasonal influenza and
59.9 diagnosed with a common cold (4.2).

Travel and Border Control

Pandemic (H1N1) 2009 was of some concern to more than half (53.2%)
of QId travellers, but the majority (59.3%) would not have postponed
their own travel even if they had symptoms consistent with H1N1 (4.3).
Isolation

The majority of Queensland’s population consider themselves to have
sufficient food supplies to cope with isolation for a period of three days.
Far fewer would have sufficient reserves if they were isolated for a
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similar period with an interruption in utility services (4.4).
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Chapter 5 : Identification of Priorities in Disaster Health

Preparedness: International

5.1 List of peer-reviewed and published papers presented in
chapter

(5.1) Aitken, P, Leggat, P, Robertson, A, Harley, H, Leclerq, M & Speare, R 2009, ‘Pre
and post deployment health support provided to Australian disaster medical assistance

team members: Results of a national survey’, Travel Medicine and Infectious Disease,
vol. 7, no. 5, pp. 305-11, doi:10.1016/j.tmaid.2009.03.001

(5.2) Aitken, P, Leggat, P, Robertson, A, Harley, H, Leclerq, M & Speare, R 2009,
‘Health and safety aspects of deployment of Australian disaster medical assistance
team members: Results of a national survey’, Travel Medicine and Infectious Disease,
vol. 7, no. 5, pp. 284-90, doi:10.1016/j.tmaid.2009.03.005

(5.3) Aitken, P, Leggat, P, Robertson, A, Harley, H, Leclerq, M & Speare, R 2011,
‘Education and training requirements for Australian disaster medical assistance team
members: Results of a national survey’, Prehospital and Disaster Medicine, vol. 26,
no. 1, pp. 41-48, doi: http://dx.doi.org/10.1017/S1049023X10000087

(5.4) Aitken, P, Leggat, P, Robertson, A, Harley, H, Leclerq, M and Speare, R 2012,
‘Leadership and standards for Australian disaster medical assistance team members:
Results of a national survey’, Prehospital and Disaster Medicine, vol. 27, no. 2, pp. 1-
6, doi: http://dx.doi.org/10.1017/S1049023X12000489

(5.5) Aitken, P, Leggat, P, Harley, H, Speare, R & Leclercq, M 2012, ‘Logistic support
provided to Australian disaster medical assistance teams: results of a national survey
of team members’, Emerging Health Threats, vol. 5, doi: 10.3402/ehtj.v5i0.9750

(5.6) Aitken, P, Leggat, P, Harley, H, Speare, R & Leclercq, M 2012, ‘Human
resources support provided to Australian disaster medical assistance teams: results of
a national survey of team members’, Emerging Health Threats, vol. 5, doi:
10.3402/ehtj.v5i0.18147
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5.2 Introduction to the Chapter

One of the earliest descriptions of international disaster relief occurred in 1755, after
an earthquake devastated Lisbon. England’s King George Il requested that Parliament
quickly send sufficient and suitable relief to the victims of the emergency (McEntire
1998). Modern disaster medical assistance teams date back to the efforts of Henry
Dunant, who mobilised local assistance after witnessing the 1859 Battle of Solferino,
which left 40,000 dead and severely wounded. Moved by this, he called for the
formation of national relief societies to render assistance in emergencies, ten years
later founding the Red Cross (Dara 2005; Domres et al. 2003).

Australia has a history of regional and national assistance, although often informal.

e Following cyclone Tracy in Darwin, the arrival of interstate medical teams
allowed local staff to check on their own families and homes (Nocera 2000).

e Following the Port Arthur shooting, a team of emergency physicians and nurses
from Melbourne relieved staff of Royal Hobart Hospital, allowing them a ‘day
off and to escape the media scrutiny, without a reduction in service provision
(Wilkinson 1999).

This chapter focuses on Australia’s role in the region, the issues that arise with

international deployment and the preparedness needed for this.

International deployment as part of humanitarian and disaster assistance has
historically been the domain of the military in Australia. The Australian Defence Force
(ADF) has had the primary agency responsibility for recent team deployments such as
the 1998 Aitape tsunami and 2002 Bali bombing. Following the Asian tsunami, civilian
teams Alpha to Golf were deployed under AUSASSISTPLAN (Cooper 2005). The
South East Asian tsunami was the first time a civilian based Australian medical team
had been deployed representing the Australian government. This proved to be a
watershed moment in national approaches to international humanitarian assistance
as, coupled with increases in the operational tempo of the ADF, has led to a number
of subsequent deployments of civilian teams. The deployment following the South East
Asian Tsunami represented a unique opportunity to explore the existing literature on
international deployment and the experiences of those team members deployed, to

inform the development of a future deployment capability.
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5.3 Objectives of the Chapter

This chapter is aligned with Objective 1:

“To identify general factors involved in preparedness for disaster response”.
The chapter is directly linked to Objective 4:

“To identify specific factors involved in preparedness for international disaster

response”.

The specific objectives of this chapter are:

e To evaluate Australian DMAT experience in relation to pre- and post-
deployment health care (Aitken et al. 2009a);

e To evaluate Australian DMAT experience in relation to health and safety
aspects of actual deployment (Aitken et al. 2009b);

e To evaluate the education and training of Australian DMATs (Aitken et al.
2011);

e To evaluate leadership issues and use of standards in Australian DMAT (Aitken
et al. 2012c);

e To determine the level of support for dedicated logistics in deployable teams
and whether specific elements of logistic support are more problematic (Aitken
et al. 2012b);

e To evaluate Australian DMAT experience in relation to the human resources

issues associated with deployment (Aitken et al. 2012a).

5.4 Methods

Papers (5.1) to (5.6) Research

This series of papers are part of a larger competitive grant funded by the Public Health
Education and Research Program (PHERP) through the Commonwealth Department
of Health and Ageing. This was PHERP grant RFT 233/0506 “Workforce Planning
Models for Disaster Medical Response Teams”. The study protocol was reviewed and
approved by the James Cook University Human Research Ethics Committee (H2464).
Although this project was being funded by the relevant Commonwealth agency, the
support of the Commonwealth Australian Health Protection Committee (AHPC) was

sought for this purpose.
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All team members associated with Australian DMAT deployments from the 2004 Asian
Tsunami disaster were surveyed via their State/territory jurisdictions. Representatives
of the AHPC through their State and Territory jurisdictions identified all DMAT
personnel from Teams Alpha to Golf, and sent out questionnaires with reply paid
envelopes on our behalf. Data was collected by means of an anonymous self-reporting
questionnaire. A reply paid envelope was included for convenience; however other
options for return were given, including facsimile. There were no penalties or rewards
for participation, and informed consent was implied if team members completed and

returned their questionnaires.

The survey itself was an 11-page A4 sized form, which comprised simple tick-box
format, ranking and short answer responses. Data was collected on the following:

o Demographic details

o DMAT model and structure

o Human resources issues

o Logistics

o Preparation-education and training

o Post-deployment

o Overview
Data was entered into a spreadsheet program and analysed using the Statistical
Package for the Social Sciences (Version 14.0, SPSS, 2006). Descriptive statistics

were used, as the sample was relatively small.

5.5 Summary of findings

The papers in this chapter included six research papers. These are all based on the
survey results from what was the first study of the experiences of an internationally
deployed Australian civilian disaster medical assistance team. The results from this
survey have been used to inform the ongoing development of Australian Medical
Assistance Teams (AUSMAT). The response rate for the survey was 50% (59/118)
and included participants from all jurisdictions that deployed team members. The group
represented an experienced and relatively senior group of clinical staff with a mean
level of clinical experience of 21 years and 53% (31/59) aged between 45 and 54. The
abstract or summary of each paper in is included below while a full copy is included as

an Annex at the end of the thesis.
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(5.1) Aitken, P, Leggat, P, Robertson, A, Harley, H, Leclerq, M & Speare, R 2009, ‘Pre
and post deployment health support provided to Australian disaster medical assistance
team members: Results of a national survey’, Travel Medicine and Infectious Disease,
vol. 7, no. 5, pp. 305-11, doi:10.1016/j.tmaid.2009.03.001

Background: Calls for disaster medical assistance teams (DMATS) are likely to
continue in response to international disasters. As part of a national survey, the
present study was designed to evaluate Australian DMAT experience in relation to

pre- and post-deployment health care.

Methods: Data was collected via an anonymous mailed survey distributed via State
and Territory representatives on the Australian Health Protection Committee, who
identified team members associated with Australian DMAT deployments from the
2004 South East Asian Tsunami disaster.

Results: The response rate for this survey was estimated to be around 50% (59/118).
Most of the personnel had deployed to the tsunami affected areas. The DMAT
members were quite experienced with 53% of personnel in the 45e55 years age group
(31/59). Seventy-six percent of the respondents were male (44/58). Only 42% (25/59)
received a medical check prior to departure and only 15% (9/59) received a
psychological assessment prior to deployment. Most respondents indicated that both
medical and psychological screening of personnel would be desirable. Most DMAT
personnel received some vaccinations (83%, 49/59) before departure and most felt
that they were adequately immunised. While nearly all DMAT members participated in
formal debriefing post-deployment (93%, 55/59), far less received psychological
debriefing (44%, 26/59), or a medical examination upon return (10%, 6/59). Three
respondents reported experiencing physical ill health resulting in time off work
following their return. While only one reportedly experienced any adjustment problems
post-deployment that needed time off work, 32% (19/59) found it somewhat difficult to
return to work. There were multiple agencies involved in the post-deployment
debriefing (formal and psychological) and medical examination process including
Emergency Management Australia (EMA), Australian Government, State/Territory

Health Departments, District Health services and others.

Conclusions: This study of Australian DMAT members suggests that more emphasis
should be placed on health of personnel prior to deployment with pre-deployment

medical examinations and psychological assessment. Following the return home, and
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in addition to mission and psychological debriefing, there should be a post-deployment
medical examination and ongoing support and follow-up of DMAT members. More

research is needed to examine deployment health support issues.

(5.2) Aitken, P, Leggat, P, Robertson, A, Harley, H, Leclerq, M & Speare, R 2009,
‘Health and safety aspects of deployment of Australian disaster medical assistance
team members: Results of a national survey’, Travel Medicine and Infectious Disease,
vol. 7, no. 5, pp. 284-90, doi:10.1016/j.tmaid.2009.03.005

Background: Disaster medical assistance teams (DMATs) have responded to
numerous international disasters in recent years. As part of a national survey, the
present study was designed to evaluate Australian DMAT experience in relation to

health and safety aspects of actual deployment.

Methods: Data were collected via an anonymous mailed survey distributed by State
and Territory representatives on the Australian Health Protection Committee, who
identified team members associated with Australian DMAT deployments from the time

of the 2004 South East Asian tsunami disaster.

Results: The response rate for this survey was 50% (59/118). Most of the personnel
had deployed to the tsunami affected areas. The DMAT members were quite
experienced with 53% of personnel in the 45e55 years age group (31/59) and a mean
level of clinical experience of 21 years. 76% of the respondents were male (44/58).
Once deployed, most felt that their basic health needs were adequately met. Almost
all stated there were adequate shelter (95%, 56/59), adequate food (93%, 55/59) and
adequate water (97%, 57/59). A clear majority felt there were adequate toilet facilities
(80%, 47/59), adequate shower facilities (64%, 37/ 59); adequate hand washing
facilities (68%, 40/59) and adequate personal protective equipment (69%, 41/59).
While most felt that there were adequate security briefings (73%, 43/ 59), fewer felt
that security itself was adequate (64%, 38/59). 30% (18/59) felt that team members
could not be easily identified. The optimum shift period was identified as 12 h (66%,
39/59) or possibly 8 h (22%, 13/59) with the optimum period of overseas deployment
as 14-21 days (46%, 27/59). Missing essential items were just as likely to be related
to personal comfort (28%) as clinical care (36%) or logistic support (36%). The most
frequently nominated personal items recommended were: suitable clothes (49%,
29/59); toiletries (36%, 22/59); mobile phone (24%, 14/59); insect repellent (17%,

10/59) and a camera (14%, 8/59). The most common personal hardship reported
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during their deployment was being away from home/problems at home (24%, 14/59);
however, most felt that their family was adequately informed of their whereabouts and
health status (73%, 43/59).

Conclusions: This study of Australian DMAT members suggests that, in the field,
attention should be given to basics, such as adequate food, water, shelter and
personal hygiene as well as appropriate clothing, sunscreen and vector protection. The
inclusion of appropriate personal items can be assisted by provision of a minimum
suggested personal equipment list, with local conditions and the nature of the
deployment being taken into account. A personal survival kit should also be
recommended. There should be medical and psychological support for team members
themselves, including the provision of a dedicated team member medical cache.
Concern for their own health and ability to communicate with family members at home
are major issues for deployed team members and need to be addressed in mission
planning. This should also recognise security issues, including briefings, evacuation
plans and exit strategies. The team members concerns about adequate security and
the risk profile of humanitarian intervention in natural disasters compared with complex
humanitarian emergencies may help determine future deployment of civilian or

defence based teams.

(5.3) Aitken, P, Leggat, P, Robertson, A, Harley, H, Leclerq, M & Speare, R 2011,
‘Education and training requirements for Australian disaster medical assistance team
members: Results of a national survey’, Prehospital and Disaster Medicine, vol. 26,
no. 1, pp. 41-48, doi: http://dx.doi.org/10.1017/S1049023X10000087

Introduction: Calls for disaster medical assistance teams (DMATSs) are likely to

continue in response to international disasters.

Objective: As part of a national survey, the present study was designed to evaluate

the education and training of Australian DMATS.

Methods: Data were collected via an anonymous, mailed survey distributed via State
and Territory representatives on the Australian Health Protection Committee, who
identified team members associated with Australian DMAT deployments from the 2004
Southeast Asia tsunami disaster.

Results: The response rate for this survey was 50% (59/118). Most of the personnel
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had deployed to the tsunami-affected areas. The DMAT members were quite
experienced, with 53% of personnel in the 45-55-year age group (31/59). Seventy-six
percent of the respondents were male (44/58). While most respondents had not
participated in any specific training or educational program, any kind of relevant
training was regarded as important in preparing personnel for deployment. The
majority of respondents had experience in disasters, ranging from hypothetical
exercises (58%, 34/59) to actual military (41%, 24/49) and non-governmental
organization (32%, 19/59) deployments. Only 27% of respondents felt that existing
training programs had adequately prepared them for deployment. Thirty- four percent
of respondents (20/59) indicated that they had not received cultural aware- ness
training prior to deployment, and 42% (25/59) received no communication equipment
training. Most respondents felt that DMAT members needed to be able to handle
practical aspects of deployments, such as training as a team (68%, 40/59), use of
communications equipment (93%, 55/59), ability to erect tents/shelters (90%, 53/59),
and use of water purification equipment (86%, 51/59). Most respondents (85%, 50/59)
felt leadership training was essential for DMAT commanders. Most (88%, 52/59)
agreed that teams need to be adequately trained prior to deployment, and that a
specific DMAT training program should be developed (86%, 51/59).

Conclusions: This study of Australian DMAT members suggests that more emphasis
should be placed on the education and training. Prior planning is required to ensure
the success of DMAT deployments and training should include practical aspects of
deployment. Leadership training was seen as essential for DMAT commanders, as
was team-based training. While any kind of relevant training was regarded as
important for preparing personnel for deployment, Australian DMAT members, who
generally are a highly experienced group of health professionals, have identified the

need for specific DMAT training.

(5.4) Aitken, P, Leggat, P, Robertson, A, Harley, H, Leclerg, M and Speare, R 2012,
‘Leadership and standards for Australian disaster medical assistance team members:
Results of a national survey’, Prehospital and Disaster Medicine, vol. 27, no. 2, pp. 1-
6, doi: http://dx.doi.org/10.1017/S1049023X12000489

Introduction: It is likely that calls for disaster medical assistance teams (DMATSs) will

continue in response to international disasters.
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Objective: As part of a national survey, the present study was designed to evaluate

leadership issues and use of standards in Australian DMAT.

Methods: Data was collected via an anonymous mailed survey distributed via State
and Territory representatives on the Australian Health Protection Committee, who
identified team members associated with Australian DMAT deployments from the 2004

Asian Tsunami disaster.

Results: The response rate for this survey was estimated to be around 50% (59/118).
Most of the personnel had deployed to the Asian Tsunami affected areas. The DMAT
members were quite experienced with 53% (31/59) of personnel in the 45-55 years
age group. 75% (44/59) of the respondents were male. 58% (34/59) of the survey
participants had significant experience in international disasters although few felt they
had previous experience in disaster management (5%, 3/59). There was unanimous
support for a clear command structure (100%, 59/59) with strong support for leadership
training for DMAT commanders (85%, 50/59). However only 34% (20/59) felt that their
role was clearly defined pre deployment and 59% (35/59) felt that team members could
be easily identified. Leadership was identified as one of the biggest personal hardships
faced during their deployment by two team members. While no respondents disagreed
with the need for meaningful evidence based standards to be developed only 51%

(30/59) stated that indicators of effectiveness were used for the deployment.

Conclusions: This study of Australian DMAT members shows that there is unanimous
support for a clear command structure in future deployments with clearly defined team
roles and reporting structures. This should be supported by clear identification of team
leaders to assist inter-agency coordination and leadership training for DMAT
commanders. Members of Australian DMAT would also support the development and
implementation of meaningful evidence based standards. More work is needed to
identify or develop actual standards and measures of effectiveness to be used and

implemented as well as the contents and nature of leadership training.

(5.5) Aitken, P, Leggat, P, Harley, H, Speare, R & Leclercq, M 2012, ‘Logistic support
provided to Australian disaster medical assistance teams: results of a national survey
of team members’, Emerging Health Threats, vol. 5, doi: 10.3402/ehtj.v5i0.9750

Background: It is likely that calls for disaster medical assistance teams (DMATS)

continue in response to international disasters. As part of a national survey, the present
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study was designed to evaluate the Australian DMAT experience and the need for

logistic support.

Methods: Data were collected via an anonymous mailed survey distributed via State
and Territory representatives on the Australian Health Protection Committee, who
identified team members associated with Australian DMAT deployments from the 2004

Asian Tsunami disaster.

Results: The response rate for this survey was 50% (59/118). Most of the personnel
had deployed to the South East Asian Tsunami affected areas. The DMAT members
had significant clinical and international experience. There was unanimous support for
dedicated logistic support with 80% (47/59) strongly agreeing. Only one respondent
(2%) disagreed with teams being self sufficient for a minimum of 72 hours. Most felt
that transport around the site was not a problem (59%; 35/59), however, 34% (20/59)
felt that transport to the site itself was problematic. Only 37% (22/59) felt that pre-
deployment information was accurate. Communication with local health providers and
other agencies was felt to be adequate by 53% (31/59) and 47% (28/59) respectively,
while only 28% (17/59) felt that documentation methods were easy to use and reliable.
Less than half (47%; 28/59) felt that equipment could be moved easily between areas
by team members and 37% (22/59) that packaging enabled materials to be found
easily. The maximum safe container weight was felt to be between 20 and 40 kg by
58% (34/59).

Conclusions: This study emphasises the importance of dedicated logistic support for
DMAT and the need for teams to be self sufficient for a minimum period of 72 hours.
There is a need for accurate pre deployment information to guide resource
prioritisation with clearly labelled pre packaging to assist access on site. Container
weights should be restricted to between 20 and 40 kg, which would assist transport
around the site, while transport to the site was seen as problematic. There was also
support for training of all team members in use of basic equipment such as

communications equipment, tents and shelters and water purification systems.

(5.6) Aitken, P, Leggat, P, Harley, H, Speare, R & Leclercq, M 2012, ‘Human
resources support provided to Australian disaster medical assistance teams: results of
a national survey of team members’, Emerging Health Threats, vol. 5, doi:
10.3402/ehtj.v5i0.18147
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Background: Calls for disaster medical assistance teams (DMATSs) are likely to
continue in response to international disasters. As part of a national survey, this study
was designed to evaluate Australian DMAT experience in relation to the human

resources issues associated with deployment.

Methods: Data was collected via an anonymous mailed survey distributed via State
and Territory representatives on the Australian Health Protection Committee, who
identified team members associated with Australian DMAT deployments from the 2004

South East Asian Tsunami disaster.

Results: The response rate for this survey was 51% (59/118). Most personnel had
deployed to the Asian Tsunami affected areas with DMAT members having significant
clinical and international experience. While all except one respondent stated they
received a full orientation prior to deployment, only 34% of respondents (20/59) felt
their role was clearly defined pre deployment. Approximately 56% (33/59) felt their
actual role matched their intended role and that their clinical background was well
suited to their tasks. Most respondents were prepared to be available for deployment
for one month (34%, 20/59). The most common period of notice needed to deploy was
6-12 hours for 29% (17/59) followed by 12-24 hours for 24% (14/59). The preferred
period of overseas deployment was 14-21 days (46%, 27/59) followed by one month
(25%, 15/59) and the optimum shift period was felt to be 12 hours by 66% (39/59). The
majority felt that there was both adequate pay (71% 42/59) and adequate indemnity
(66%, 39/59). Almost half (49%, 29/59) stated it was better to work with people from
the same hospital and, while most felt their deployment could be easily covered by
staff from their workplace (56%, 33/59) and caused an inconvenience to their
colleagues (51%, 30/59), it was less likely to interrupt service delivery in their
workplace (10%, 6/59) or cause an inconvenience to patients (9%, 5/59). Deployment
was felt to benefit the affected community by nearly all (95%, 56/59) while less (42%,
25/59) felt that there was a benefit for their own local community. Nearly all felt their
role was recognised on return (93%, 55/59) and an identical number (93%, 55/59)
enjoyed the experience. All stated they would volunteer again, with 88% strongly

agreeing with this statement.

Conclusions: This study of Australian DMAT members provides significant insights
into a number of human resources issues and should help guide future deployments.
The preferred ‘on call’ arrangements, notice to deploy, period of overseas deployment

and shift length are all identified. This extended period of operations needs to be
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supported by planning and provision of rest cycles, food, temporary accommodation
and rest areas for staff. The study also suggests that more emphasis should be placed
on team selection and clarification of roles. While the majority felt that there was both
adequate pay and adequate indemnity, further work clarifying this, based on national
conditions of service should be, and are, being explored currently by the state based
teams in Australia. Importantly, the deployment was viewed positively by team
members, who all stated they would volunteer again, which allows the development of

an experienced cohort of team members.

5.6 Key messages from this chapter

Paper 5.1 identifies the need to ensure the good physical and mental health of those
deployed both pre and post deployment. This should include:

e Physical health checks and consideration of psychological evaluation prior to
deployment with potential team members prevented from deploying based on
the results of these

° Physical health checks and debriefing, including mental health support, post
deployment (Aitken et al. 2009a).

Paper 5.2 identifies the factors needed to support basic health needs of deployed
teams. This should include, as well as medical supplies, adequate water, shelter, food,
toilet facilities, hand washing, showers and personal protective equipment (PPE) as

well as both adequate security and security briefings (Aitken et al. 2009b).

Paper 5.3 identifies the need for improved education and training of deployed teams.
Most team members felt that existing training programs were inadequate and a specific
training program for deployed teams should be developed. This should include not just
clinical skills but specific deployment training including cultural awareness,
communications, and use of communications equipment, the ability to use self
sufficiency equipment including water equipment and erect tents / facilities (Aitken et
al. 2011).

Paper 5.4 identifies the need for a clear command structure, leadership training, role
definition and identification of team members. The need for evidence based standards

and ‘indicators of effectiveness ‘was also identified (Aitken et al. 2012c).

Paper 5.5 emphasises the importance of, and need for, dedicated logistics support.

This should include self-sufficiency, with a minimum period of 72 hours; transport to,

156



and around, the site; communications with local health services and other donor

agencies and adequate documentation. Equipment should also be able to be moved

easily around the site, which mandates clear labeling and identification of equipment

and safe container weights (Aitken et al. 2012b).

Paper 5.6 identifies the need for adequate human resources policy and arrangements

to support deployed teams. This should include adequate pay and indemnity as well

as appropriate roster practices. These should acknowledge:

5.7

Periods on call for deployment, with one month the preferred option;

The time needed to deploy, with 6-24 hours the preferred option in this study;
The duration of deployment, with 14-21 days preferred in this study;

The shift length worked while deployed, with 12 hours preferred in this study
(Aitken et al. 2012a).

Summary

In summary international disaster assistance, as provided by deployable disaster

medical assistance teams,

Needs to occur as part of an appropriately supported system, rather than as a
group of well meaning individuals, to avoid placing an extra burden on the
affected community;

Should be guided by a needs assessment with involvement of the affected
communities;

Response should occur based on an understanding of the epidemiology of
injury patterns for different disaster types and the timeline of survival;

Should recognize the major issues that impact on the ability to provide care
including language, culture, security of deployed teams and communications
and documentation;

Should be integrated with and support, the affected community and local health
services;

Needs appropriate preparedness of team members including both physical and
mental health, health care while deployed and a system of follow up of
deployed team members to ensure their physical health and mental health;
Needs to be ensure team members are adequately trained and equipped as
well as self sufficient on arrival;

Needs appropriate standards to guide the deployment of teams and their

performance while deployed;
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o Needs to be supported by adequate, and appropriate, logistics support and

human resources policy and arrangements.

The key lesson is that international response, is able to be, and should be prepared

for. It should not be an ‘ad hoc’ response based on good intentions. This is essential

to maximize the efficiency of the response, the outcomes for those who are affected

by the disaster and ensure the welfare of those personnel deployed.

This is summarised in Table 5.1, which collates these learnings in the framework of

the thesis, acknowledging the elements of system, staff, space and supplies. The

paper from which the item has been sourced is provided in parantheses.

Table 5.1: Summary of Outcomes from Chapter 5

Element

Paper

System

Communications

Communications is essential and may be problematic (5.5).

There is a need for improved and accurate pre deployment information to guide
resource prioritisation (5.5).

Should be communications with local health providers and other agencies (5.5).
Documentation and Standards

Documentation needs to be improved and easy to use and reliable (5.5).

Need for evidence based standards and ‘indicators of effectiveness (5.4).
Command and Leadership

A clear command structure is needed (5.4).

Leadership crucial with negative impacts from leadership problems (5.4).

Clear identification of team leaders to assist inter-agency coordination (5.4).
Clearly defined team roles and reporting structures (5.4).

Clear identification of team members to assist team and role identification (5.4).
Security

Security issues should be addressed including adequate security briefings,
evacuation plans and exit strategies (5.2).

Team Selection

Process for team selection needed (5.6).

Emphasis should be placed on team selection and clarification of roles so actual
role matches intended role and clinical background well suited to task (5.6).
Better to work with people they know (5.3) or train with (5.3; 5.6).
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Impact on service delivery of donor health service needs to be considered (5.3).
Retention allows development of an experienced cohort and should be supported
by role recognition on return. Most enjoy the experience and would volunteer
again (5.6).

Staff

Health and Welfare
Only those in good health should deploy (physical and psychological) (5.1).
Should be physical health checks and appropriate vaccinations prior to
deployment (5.1).
Should be psychological screening of personnel prior to deployment (5.1).
Should be medical and psychological support available for team members
themselves during deployment (5.2).
Should be physical and mental health review post deployment (5.1).
Team Welfare
Team performance can be affected by concern for own health and family (5.2).
Period of operations needs to be supported by planning and provision of rest
cycles, food, temporary accommodation and rest areas for staff (5.2).
Minimise personal hardship by being able to communicate with home and
keeping family adequately informed of whereabouts and health status (5.2).
HR Issues
Need for adequate indemnity, insurance and pay issues, which should be
organised in advance (5.6).
Staff preferences need to be considered in rostering to minimize fatigue and
ensure both staff welfare and effectiveness of care (5.6)

e preferred on call option of one month

e period of notice needed to deploy of 6-24 hours

e period of overseas deployment of 14-21 days

o shift length of 12 hours (5.6).
Training
Teams needed to be adequately trained for deployment (5.3).
There should be a specific training program for deployed teams (5.3).
Leadership training essential for team commanders (5.3).
Should be specific deployment training on cultural awareness (5.3).
Should be specific deployment training on communications, and use of

communications equipment (5.3).
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Should be specific deployment training on ability to use self sufficiency equipment
including water equipment(5.3).
Should be specific deployment training on ability to erect tents / shelters (5.3).

Should be training as a team (5.3).

Space Habitat
Habitat may be needed as part of self sufficiency for team shelter (5.2).
All team members should be able to erect tents / facilities (5.3).
Supplies | Logistics
Importance of dedicated logistics support (5.5).
Transport options to the site itself may be problematic (5.5).
Equipment should also be able to be moved easily around the site with safe
container weights (between 20 and 40 kg) (5.5).
Equipment should have clear labeling to aid identification (5.5).
Self Sufficiency
Basic self sufficiency is essential (5.5).
Need for teams to be self sufficient for a minimum period of 72 hours (5.5).
There should be adequate water and food (5.2).
There should be adequate toilet facilities, hand washing, personal hygiene,
showers (5.2).
Medical supplies
Medical supplies should include the provision of a dedicated team member
medical cache (5.2).
Uniforms and PPE
Staff should have uniforms which clearly identify them (5.6).
Uniforms should be appropriate for the deployment environment (5.2).
There should be adequate PPE (5.2).
Personal Items
The inclusion of appropriate personal items (5.2).
There should be a minimum suggested personal equipment list, which should
include suitable clothes, toiletries, mobile phone, insect repellent, camera (5.2).
A personal survival kit should also be recommended (5.2).
Specific Benefit

Deployment was felt to benefit the affected community by nearly all (5.6).

Less felt there was a benefit for their community (5.6).
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Chapter 6 : Summary and Integration

6.1 Introduction to the Chapter

This chapter brings together all of the various aspects of the thesis. This extends from
the background literature to the findings of the chapters on local, national and
international response to disasters, both natural and man made. The identification of
generic issues associated with disaster preparedness, as well as those specific to
different disaster types, allows the development of a structured approach to
improvement. This is done using a surge framework of space, staff, supplies and

system and is presented in both a detailed format, which articulates the rationale and
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underlying evidence and a simple, easy to use guide to improving disaster

preparedness.

The chapter also describes in detail the outcomes of the program of study including:

6.2

The integrated summary and conclusions of the thesis;

How the thesis met the DrPH objectives and answered the underlying research
question;

The academic outputs in terms of published papers and conference
presentations at national and international meetings;

The translation into practice of the thesis and its different components;

The identification of future research needs and directions;

The impact on my own personal professional development.

Objectives

This chapter is directly linked to Objectives 5 and 6:

6.3

“To compare factors involved in preparedness for local, national and
international disaster response, and to different types of disasters, to identify
major areas of focus”;

“To identify future directions for disaster health preparedness”.

Summary of major findings and additions to the body of

knowledge

The model of preparedness that the thesis is based has been described in Chapter 1

and recognizes different disaster types (natural, man-made and mixed), different levels

of response (local, national and international) and the elements of surge response

(system, space, staff and supplies). This is displayed in Figure 6.1.
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Figure 6.1: Model of Health System Preparedness

The main findings from Chapters 3-5 are summarised in the context of this conceptual

model and presented in Table 6.1. The relevant paper is included in parantheses.

Table 6.1: Findings from the Thesis Presented in the Conceptual Model

| Local / Regional National - pandemic | International assistance
SYSTEM
Plans Most EDs have disaster Need for better integration of
plans but should consider planning (4.1; 4.2)
specific preparedness (3.1; Staff not aware of plans (4.2)
3.5) Poor awareness of pandemic

Planning needs specific CBR | plans (4.6)
arrangements (3.1)

Need evacuation plans (3.5)
Need plans establishment of
alternate facilities (3.5)
Jurisdictions need supporting
plans (3.5)
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Local / Regional

National - pandemic

International assistance

Planning

assumptions

Unrealistic expectations of
ability to respond and/or
planning based on unrealistic
assumptions. (3.1)

Plans need to be realistic
3.1

Planning assumptions
evidence based (3.1; 3.7)
Injury patterns can be
predicted (3.4;, 3.7; 3.8)
Important to base surge
activity on normal activity
(3.2)

Consider anticipated
behaviour in plans including
social / individual factors
(3.2)

Effectiveness of diversion
strategies uncertain: people
attend ED as see problem as
urgent / severe and likely to
do same in disaster (3.2)
Identifying patient priorities

can help planning (3.3)

Border control as component
of social distancing and
containment difficult with
extent of travel (4.1; 4.3)
Social distancing strategies
are essential elements in the
management of disease
spread and consistent with
both the AHMPPI 2008 and
WHO recommendations.
(4.2)

Compliance with physician
advice to stay home differs
for diagnostic groupings and
most likely based on
perception of disease
severity (4.2)
Sub-populations can be
identified to target public
health messaging (4.2).

Command

Need clear command and
decision makers (3.5)

Make rounds to force clinical
decision-making on
remaining ED patients (3.3)
Delegate extensively to free
up senior clinician(s) for
decision-making (3.3)

Make frequent rounds to
geographic areas of care
(3.3)

Need early decision making

whether to evacuate (3.5)

Need for a single
authoritative information
source (4.6)

Access to antivirals and

consistent prescribing (4.6)

Clear command structure is
needed (5.4)

Negative impact from
leadership problems (5.4)
Clear identification of team
leaders to assist inter-
agency coordination (5.4)
Clearly defined team roles &
reporting structures. (5.4)
Clear identification of team
members to assist team and

role identification (5.4)
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Local / Regional

National - pandemic

International assistance

Communication

Importance of good
communication systems and
access to equipment with
redundancy (3.5)

Distribute tools for redundant
communications—mobile
phones, two-way radios,
white boards, runners (3.3)
Simple measures suitable for
health warning systems as
convenient and easy to under

stand for population (3.7)

Communications strategies
essential (4.2: 4.7)
Communication quality linked
to response quality (4.7)
Chaotic information flow to
staff and public (4.6)
Workforce needs accurate,
timely information (4.2: 4.7)
Communication needs to be
in real time and allow
feedback to alter practice
(4.7)

Local stakeholders demand

local content (4.7)

Communications is
essential and often
problematic (5.5)

Need for improved and
accurate pre deployment
information to guide
resource prioritisation (5.5)
Should be communications
with local health providers

and other agencies (5.5)

Documentation

and reporting

Importance of good
documentation (3.5)
Distribute premade IDs, chart
packs, x-ray, lab slips (3.3)
Ensure patients have their
medications and notes (3.3)
Need a standardized format
to assist reporting/research
(3.9)

Reporting requirements

problematic (4.2)

Documentation needs to be
improved and easy to use
and reliable (5.5)

Standards Common language and Need for evidence based
definitions needed (3.9) standards and ‘indicators of
Lack of standards and effectiveness (5.4)
guidance for EDs as to
reasonable expectations of
their capacity (3.1)
Need development of
national standards in hospital
disaster planning and CBR
preparedness (3.1).
Business The non disaster/presurge Care of non-flu patients Impact on service delivery
continuity patients must be considered compromised as result of of donor health service
(3.3) overwork, distraction from needs to be considered
core business, difficulties (5.3)
accommodating infectious
patients (4.6)
Security Co-locate triage and security | Patient and family aggression | Security issues addressed

staff to create surge team(s)
and control entry (3.3)

Place security at all entry and
exit points to ensure access
only to patients and properly
badged staff (3.3)

(4.6)

including adequate security
briefings, evacuation plans

and exit strategies (5.2)
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Local / Regional

National - pandemic

International assistance

Control flow

Controlling flow can preserve
capacity (3.3)

Minimize return of patients to
ED - a patient leaves ED
with provisional diagnosis
and disposition plan (3.3)
Pursue appropriate
disposition even no clear

diagnosis (3.3)

Coordinate
patient

movement

Importance of tracking, and
coordination patient
movement (3.5)

Use disaster patient tracking
system and a dedicated staff
member to keep updated
(3.3)

Standards of

Consider change in standard

service of service, rather than
standard of care (3.3)
Announce surge-induced
goals of care and
investigation and treatment
processes (3.3)
Benefits Deployment felt to benefit
affected community (5.6)
Less felt there was a benefit
for own community (5.6)
STAFF

Staffing model

Decide iffhow ED must
modify its staffing model (3.3)
Allocate roles & distribute
appropriate action cards (3.3)
Determine meeting points for
new staff to arrive and staff
updates to occur (3.3)
Request surgicall/ critical care
liaison points in ED (3.3)
Engage nonclinical staff as
runners, scribes, and patient
transporters (3.3)

Ensure adequate staff if
alternative sites used (3.5)
Access staff trained in patient
care during transport (3.5)
Re-positioning of staff with

aide memoires to assist (3.4)

Staff will be redeployed (4.5)
Organizational change to
enable rapid deployment of

alternative sites care (4.6)

Process for team selection
needed (5.6)

Role definition needed so
actual role matches
intended role and clinical
background suited to task
(5.6)

Teams need to be familiar
with each other (5.3; 5.6)
There should be role
recognition on return (5.6)
Most enjoy experience and

would volunteer again (5.6)
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Local / Regional

National - pandemic

International assistance

Staff health

Staff at risk if not supplied
with appropriate PPE (3.1)

Staff will also become ill (4.5)
- Staff illness with ILI 37%

- 56.6% staff absent least 1 d
- mean days absent 3.73
Health workers unlikely to
comply with advice to stay
home if sick (4.3)

- Of staff who became ill,

many still come to work (4.5)

Only those in good health
should deploy (physical and
psychological) (5.1)
Physical health checks and
vaccination prior (5.1)
Psychological screen prior
(5.1)

Medical and psychological
support available for team
members while away (5.2)
Physical and mental health

review post return (5.1)

Staff welfare

Staff will also have family
commitments with local
disasters (3.5)

Majority population have
sufficient supplies to cope
with isolation for 3 days (4.4)
Fewer have reserves if
isolated with interruption in
utility services (4.4)

Health workers less likely to
be prepared for short term
isolation (4.4)

Staff also have family
commitments (4.5; 4.6)
Absenteeism associated with
care-giver roles, school
closures, concern about own
and family health (4.6)
Heightened stress related to
increased workloads and

lower levels of staffing (4.6)

Team performance can be
affected by concern for own
health and family (5.2)
Period of operations needs
to be supported by planning
and provision of rest cycles,
food, accommodation and
rest areas for staff (5.2)
Minimise personal hardship
by being able to
communicate with home
and keeping family
adequately informed of
whereabouts and health
status (5.2)

Training

Staff need training which may
need funding support (3.1)
Need to prepare and protect
staff (3.1; 3.5)

Model framework for disaster
health education may provide
an infrastructure around
which future educational
programs in disaster health
can be based (3.8)

Teams needed to be
adequately trained (5.3)
There should be a specific
training program (5.3)
Leadership training
essential for commanders
(5.3)

Specific training on cultural
awareness (5.3)

Specific communications
training and
communications equipment
(5.3)

Specific training using self
sufficiency equipment
including water (5.3)
Specific training on ability to
erect tents / shelters (5.3)

Should train as team (5.3)
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Local / Regional

National - pandemic

International assistance

HR issues

Staff exposed to ILI often
develop iliness but not tested
87% = implications for
disease spread and
insurance re occupational

exposure (4.5)

Adequate indemnity,
insurance and pay issues,
organised in advance (5.6)
Staff preferences
considered in rostering to
minimize fatigue, ensure
staff welfare and
effectiveness care (5.6)

- on call option of one
month

- notice to deploy 6-24
hours

- deployment of 14-21 days
- shift length of 12 hours

SPACE

Design and fit

out

EDs face increased demand,
reducing surge capacity (3.2)
Call for extra trolleys and

chairs so every patient has a

place to lie or sit (3.3)

EDs need better design to
cope with infectious patients
(4.2; 4.6)

Habitat may be needed as
shelter for team (5.2)
All team members able to

erect tents / facilities (5.3)

Divert

Clear waiting room of all
patients fit for disposition to
alternative providers (3.3)
Notify EMS to arrange
bypass of individual patients
unrelated to the surge event
(3.3)

Decant

Clear ED of admitted patients
with cooperation of inpatient
units / hospital executive
(3.3)

Send admitted patients to
predetermined holding area
to allow immediate decant,
with inpatient units to pick up
(3.3)

Expand

Planning should consider
alternative care sites (3.3;
3.5)

Set up extra-ED diversion
area for stable, ambulatory,

nonemergency patients (3.3)

Plan alternative sources care
in advance (4.2; 4.5; 4.6)
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Local / Regional

National - pandemic

International assistance

Absorb Maximize cohort care and
minimize one to one care
(3.3)
Identify intra-ED expansible
areas for care of stretcher
and sitting patients (3.3)

SUPPLIES

Logistics Team member dedicated to Importance of dedicated
restocking supplies allowing logistics support (5.5)
staff maintain clinical role Equipment should be able
(3.3) to be moved easily around
Create at least one portable site with safe container
disaster trolley appropriate weights (20 - 40 kg) (5.5),
for each area. Stock with Equipment clearly labelled
items such as fluids, to aid identification (5.5)
dressings, Vs, analgesia,
antibiotics (3.3)

Transport Consider access to transport Transport options to site
platforms (3.5) may be problematic (5.5)

Medical Ensure adequate medication, | Access to antivirals and Medical supplies should

supplies oxygen, equipment (3.5) consistent prescribing (4.6) include the provision of a
Call for extra portable dedicated team member
suction, ventilators, monitors medical cache (5.2)
(3.3)

PPE EDs have limited equipment Staff access to PPE and Uniforms should clearly

including PPE and
decontamination for specific
CBR risks (3.1)

vaccinations (4.2; 4.6)
Staff discomfort with
prolonged wearing PPE (4.6)

identify team (5.6)

Uniforms appropriate for the
environment (5.2)
Adequate PPE (5.2)

Self sufficiency

Basic self sufficiency
essential (5.5)

Need to be self sufficient for
minimum of 72 hours (5.5)
Adequate water / food (5.2)
Adequate toilet facilities,
hand washing, personal

hygiene, showers (5.2)

Personal items

Need minimum suggested
personal equipment list,
including suitable clothes,
toiletries, phone, insect
repellent, camera (5.2)
Personal survival kit is

recommended (5.2)

Investigations

Consider use of ultrasound to
aid early disposition (3.3)
Limit contrast studies (3.3)
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The conceptual model is then expanded in Figure 6.2, which articulates the
relationships between these elements. Review of disaster types should enable
identification of generic issues consistent with the ‘all hazards’ approach as well as
any hazard specific issues that need special consideration. Surge management
strategies can then be developed to assist with preparedness across the domains of
space, staff, supplies and systems. Addressing the generic issues initially, followed by
consideration of any hazard, best approaches this. This should also be scalable to
achieve maximum surge capability. The initial response will be at a local level, which
in most situations will provide most of the response effort using available resources
and local surge capability. Regional neighbours will usually be next to offer assistance
and augment the local response. This practice is both sensible and efficient —
neighbours will have less distance to travel minimising response time and more likely
to have similar health system characteristics, language and culture. Depending on
whether the imbalance between supply and demand can be met, there may be a need
for national or international assistance. This concept is displayed in Figure 6.3. This
figure illustrates the separate domains of the surge paradigm (space, staff, supplies,
system) with the impact of the disaster represented as a series of concentric rings
spreading from local to regional, national and international involvement. This can be
thought of both as a ripple effect spreading out but also in reverse as the waves of

assistance coming in from further afield.
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DISASTER TYPE

SURGE MANAGEMENT

Local / Regional Preparedness

National Preparedness

International Preparedness
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Figure 6.2: Conceptual summary expanded

Figure 6.3: Scalable Surge Systems

The findings of the thesis are then presented in the format of the expanded conceptual
model and displayed in Figure 6.4. For this scalable approach to work there needs to
be consistency of both operational practice and preparedness. The concept of inter-
operability is essential as staff must have consistent and similar levels of training,
equipment should be the same or be able to be used together and most importantly

systems are integrated.
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DISASTER TYPE

Generic Issues

Specific Issues

Plans need to be realistic (3.1) and planning

assumptions evidence based (3.1; 3.7)

s

Disaster plans ‘all hazards’ but consider specific

aspects of preparedness such as CBR arrangements

(3.1), evacuation (3.5) establishment of alternate

facilities (3.5)

Injury patterns predicted to guide planning (3.4; 3.7;

SURGE MANAGEMENT

Space

Staff

Supplies

System

ED design to consider
infectious patients (4.2;
4.6) intra-ED expansible
areas, holding areas (3.3)
Plan alternative areas for
care in advance (3.3; 3.5;
4.2;4.5;4.6;5.2)
Coordinated approaches
to maximising space
should include bypass
and clearance of ED (3.3)

Defined team roles and
reporting (3.3; 5.4; 5.6)
Changes likely (3.3) and
include redeployment
(4.5), alternative areas
(3.5; 4.6), non ED staff
(3.3), specific skills (3.5)
Base surge activity on
normal activity (3.2) and
ensure clinical
background suitable (5.6)
non clinical staff as
runners, scribes, patient
transporters (3.3)

Action cards, aide
memoires assist (3.3; 3.4)
Teams need to be familiar
with each other (5.3; 5.6)
Staff will get ill (4.5) and
still come to work (4.3; 4.5)
Ensure physical health of
staff (5.1; 5.2)
vaccinations (4.2; 4.6),
testing (4.5)

Ensure psychological well
being of staff (5.1; 5.2)
Staff family commitments
(3.5; 4.5; 4.6) affect
performance (5.2) or
absenteeism (4.6) as less
likely prepared for short
term isolation (4.4)
Heightened stress due
workload, staffing,
concern own health (4.6;
5.2)

PPE (3.1; 4.2; 4.6; 5.2)
Adequate
supplies (3.3; 3.5; 4.6;
5.2)

Dedicated logistic support

medical

role so staff can maintain
clinical roles (3.3; 5.5)
Equipment clearly
labelled and able to be
easily moved (3.3; 5.5)
Consider access to
appropriate transport
platforms (3.5; 5.5)
Ensure non medical
supplies - extra patient
trolleys and premade IDs,
chart packs, x-ray, lab
slips (3.3)

Uniforms should identify
team (5.6) and role (5.4)
and be appropriate for the
environment (5.2)

Basic self sufficiency is
essential (5.2; 5.5) with

training in use (5.3)

Consider behaviour in
plans (3.2; 4.1; 4.3), e.g.
diversion strategies (3.2),
border control (4.1; 4.3),
social distancing (4.2)
Awareness plans (4.2;
4.6)

Plans realistic and
evidence based (3.1; 3.7)
Clear command structure
and leaders (3.5; 5.4)
Team leaders trained
(5.3), clearly identified
(5.4) and focus on
decision making (3.3; 3.5)
Communication strategies
vital (3.5; 4.2; 4.7; 5.5)
Redundancy in
communications (3.3; 3.5)
with staff trained (5.3)
Single information source
(4.2;4.6;4.7)
Communications
targeted, bi-directional
and include local health
(5.5) local content (4.7)
and sub-populations
identified (4.2)
Standardized format
assist reporting (3.9; 4.2)
Documentation (3.3; 3.5;
5.5)

Common language and
definitions, evidence
based standards,

‘indicators of
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Support staff with rest
cycles, food, rest areas,
accommodation, personal
equipment, ability to keep
family supported,
informed of health (3.5;
4.4;5.2)

Staff adequately trained
(3.1; 3.5; 5.3) and specific
training required (3.8; 5.3)
Adequate indemnity, pay,
insurance - organised in
advance (4.5; 5.6)

Staff rostering

preferences minimise

effectiveness to guide
preparedness and
response (3.1; 5.4)

Care of non disaster
patients (3.3; 4.6; 5.3)
Security to control
access, maintain patient
flow and protect staff (3.3;
4.6; 5.2)

Controlling flow preserves
capacity (3.1; 3.3)
Coordination of patient
movement (3.3; 3.5)
Change in standard of

service, rather than

standard of care (3.3)

fatigue (5.6) |ii .ii

Local / Regional ‘ National ‘ International

Integrated planning including jurisdictional plans (3.5; 4.1; 4.2)

Figure 6.4: Thesis Findings Presented in Expanded Conceptual Model

6.4 Linkages with other Models

6.4.1 Haddon’s Matrix

It is also important to remember the relationship between the components of the
comprehensive approach. While the focus of this thesis is improving preparedness this
remains inextricably linked to response and recovery. Adequate preparedness before
a disaster helps ensure an effective response, while an adequate review afterwards
as part of the recovery process ensures an ongoing cycle of improvement in
preparedness. This pre-event, event, post event structure aligns well with Haddon’s

Matrix.

Haddon’s Matrix (see Table 6.2) was initially used to describe an approach to injury
prevention and can be used to identify public health interventions able to be taken pre-
event, during the event and post-event to reduce the likelihood of injury. These actions
can be taken across a number of different domains including human elements,
structural elements, physical elements and social or economic factors. Each cell of the
matrix represents a distinct locus for identifying strategies to prevent, respond to, or

mitigate injuries or other public health challenges (Runyan 1998).
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Table 6.2: Haddon’s Matrix

Human Structural Physical Social

Pre Event

Event

Post Event

Noji (1987) first described the use of Haddons Matrix in natural disasters. Other
authors have used this approach to consider actions in other disaster types such as
bus and road crashes (Albertsson, Bkornstig & Falkmer 2003), chemical terrorism
using a sarin example (Varney et al. 2006) and SARS and ‘dirty bomb’ scenarios
(Barnett et al. 2005).

In

Table 6.3 the time elements of Haddons Matrix (pre-event, event, post-event) are
matched with components of the comprehensive approach while the domains of
human, structural, physical and social are matched with the elements of the surge
paradigm (staff, space, supplies and system respectively). This inter-relationship will
also be used to map the outcomes of the thesis. This is then completed in Table 6.4
using the summarised findings from Chapters 3 to 5 (Table 6.1). This is the first
description, to the author’'s knowledge, of the inter-relationships between these three
key models of emergency preparedness: Haddons Matrix, the Comprehensive

Approach (PPRR) and the Surge Management Paradigm.

Table 6.3: Linkages between Haddon’s Matrix, the Comprehensive Approach
and Surge Management

HADDON HADDON DOMAIN HUMAN STRUCTURE PHYSICAL SOCIAL &
ECONOMIC

HADDON SURGE

PHASE MANAGEMENT STAFF SPACE SUPPLIES SYSTEM
COMPREHENSIVE
APPROACH

PRE PREVENTION

EVENT PREPAREDNESS

EVENT RESPONSE
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POST RECOVERY
EVENT
Table 6.4: Thesis Findings Incorporated into Haddon’s Matrix
HADDON HADDON DOMAIN HUMAN STRUCTURE PHYSICAL SOCIAL &
ECONOMIC
SURGE
HADDON MANAGEMENT STAFF SPACE SUPPLIES SYSTEM
PHASE COMPREHENSIVE
APPROACH
PRE Education ED design Pre-positioning Realistic plans
EVENT PREVENTION Training Identify and Adequate supply | Planning based
PREPAREDNESS Health screen prepare extra / - medical on evidence
Vaccination alternate areas - non medical Standards
Adequate pay Label and pack Integrated
and indemnity Training in use planning
Define roles Redundancy in
based on normal communications
activity
Support staff Bypass ED Logistics support | Clear command
EVENT RESPONSE stressors Clear ED Restock location | Communication
Family support Control access PPE strategies
Staff illness Control flow Uniforms Single source
Support staff Rationing information
redeployed Access Change service
standards
Health care Review design, Restocking and Review process
POST RECOVERY Psychological flow and plans review (all areas)
EVENT health support

The merging of these three models offers the benefits of all in a simple format. Most

importantly it also helps promote consistency of language across public health, clinical

medicine and emergency management — the three domains of disaster medicine as
described by Bradt et al. (2003).

As described by Barnett et al. (2005), Haddon’s Matrix provides a framework for

understanding an incident in a temporal context, including its preevent, event (crisis),

and postevent (consequence) phases; allows users to dissect these temporal phases

into their contributing factors and can aid an agency’s vulnerability assessment of its

preparedness and response capacities. While theoretically attractive, its use has been

mostly restricted to the public health workforce. The Comprehensive Approach (PPRR)

176




is part of the standard language of all emergency managers, while the surge
management paradigm is mainly restricted to use by ED staff as a tool to guide
preparedness in the face of increased overcrowding and congestion. The combination
of these three models helps each user group understand the language of the other
groups and potentially assist improvements in not just preparedness but integration of

plans and arrangements.

The scalability of this arrangement can be reflected by the vertical alignment of cells
for local, regional, national and international response. For those with visual thought
processes, this may be thought of as a ‘tower of power’ or a ‘cube of control’, where
each element is built upon but also is related to each other. The key element in this is
that no single element stands alone. Just as there is consideration of preparedness,
response and recovery arrangements across staff, space, supplies and the system,
there is scalability between the levels of response. The cube is not complete with all
cells being considered. This reflects the need for a truly integrated approach if disaster

management is to be successful.

This approach is also consistent with work examining best outcomes in out of hospital
cardiac arrest. The ‘chain of survival’ recognizes that all elements are essential to
achieve not just survival but best outcomes (Cummins et al. 1991). Disasters are no
different. Outcomes are often dictated by the weakest link (de Boer 1999) and if any
of the elements of space, staff, supplies or the system is deficient, the quality of the
response will be less. Simple examples include well-supplied teams with no space to
care for patients; no staff to actually provide the care; staff with no equipment or a
disjointed system with sufficient space, staff and supplies but no communication

resulting in task omission or duplication.

6.4.2 Input. Throughput, Output Model

Another model identified as being of importance to ED staff is the ‘Input, Throughput,
Output’ model (Asplin 2003), which describes the flow of patients through an ED. The
abbreviated findings of the thesis are also presented in terms of this model given the
increasing issues with over crowding and congestion faced by ED internationally. This
can be expanded for specific disasters such as pandemic response and linked directly

to ED processes. This is shown in Table 6.5.
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Table 6.5: Thesis Findings Incorporated into Input, Throughput, Output Model

Input

Throughput

Output

Consider diversion
strategies

Consider community
behaviours — ED use likely
to persist in disasters

EMS bypass of new patients
Divert to GPs

Divert to alternative care
facilities (e.g. flu clinics)
Conrtrol entry to ED
Remember non disaster

patients

Command structure

Clear roles

Communication strategies
Logisdtic support to free up
clinical staff

Adequate equipment to
maintain care

Maintain staff health and
welfare to preserve efficacy
and workforce

Control flow

Patient tracking and
documentation

Change standards of service

Decant ED with assistance
inpatient units and hospital
administration

Pursue disposition with no

clear diagnosis

Patients leave ED with plan
and not return

Control exit points

6.5 Summary of research findings translation into practice

The thesis has multiple direct links to policy and practice, with a number of findings

from the thesis already translated into practice or used to inform system development.

At a local and state level the findings of the thesis have helped inform:

e Local Townsville Hospital disaster and pandemic planning

e QId Health disaster and mass casualty planning

¢ Innovations such as the development of ‘survey monkey’ as a tool for real

time improvement are now used in many facilities in QId (4.7)

e The Cairns evacuation has already contributed to local, state and national

planning with the evaluation of this directly influencing changes in practice

two years later during the Bundaberg Hospital evacuation (3.5).

At a national level:

* The Surge Card has been distributed to ACEM Fellows and is available on line

with further copies requested by the Victorian Department of Human Services.

(3.3).

* Development of the first post graduate Disaster Health education program for

health professionals in Australia
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Influencing policy and planning — Paper 4.6 was distributed by the Chief
Medical Officer of Australia to all members of the AHPPC to inform
preparedness and the review of the AHMPPI.

Informed AUSMAT planning and development nationally

The DMAT literature review (2.4) initially helped inform the development of the
Western Australia model for disaster medical assistance teams.

The updated literature review and preliminary survey results (2.4; 5.1 — 5.6)
were reported to PHERP and subsequently to DoHA and the AHPC (now
AHPPC). This has informed the development of the national AUSMAT structure
and the ongoing work of the National Health Emergency Medical Sub-
Committee (NHEMS) AUSMAT Work Group.

The findings have also helped subsequently guide the development of the
Queensland deployable team capability;

The literature review (2.4) and research papers from the DMAT survey (5.1 -
5.6) have been used as key references in a number of education programs:

o The National Critical Care and Trauma Response Centre (NCCTRC)
national AUSMAT Team Leader and Team Member courses and
accompanying AUSMAT Team Member manual;

o The JCU Disaster Health post graduate education program;

o The QUT Disaster Health post graduate education program;

o The Major Incident Medical Management and Support (MIMMS)
courses in Australia.

The national education framework (3.8) has been used to guide the
development of new disaster health programs at QUT.

The CONFIDE guidelines (3.9) have been used to prepare case reports for
publication in Emergency Medicine Australasia and been acknowledged in a
recent international meeting held at Stavanger in Norway, looking at developing
consistent international reporting frameworks’

At international level:

First paper to show evidence of morbidity and mortality of heatwaves in
acclimatised populations (3.6)

The findings, with the approval of the AHPPC, were also made available and
reported to the New Zealand Department of Health to inform their

preparedness program (2.1; 5.1 — 5.6)
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+ Contributed to development of WHO deployable teams classification and
standards (2.1; 5.1 — 5.6)

6.6 Recommendations

The following is a summary of recommendations:
* Health system preparedness for disasters is multidimensional
* Need to consider disaster types and level of response (local, national or
international) suggesting scalable models
» Basing preparedness on surge management principles helps address all
aspects and is consistent with existing models (Haddon’s matrix) that
recognise multiple domains of activity
* Need to have a prepared system
— Common language; awareness of common and specific local risks;
integrated planning with valid assumptions of behaviour and
epidemiology of disasters; standards; consistent information and
communication
* Need to have prepared staff
— Prepared, trained, protected, supported (physical and psychological
health) staff with family welfare considered and communication
channels enhanced
* Need to have prepared space
— Additional and alternate areas identified and planned for
* Need to have prepared supplies
— Access to stores; pre-positioning; redundancy; communications
* Needs to be supported by evidence & research to inform plans & policy
* Frameworks support scalable preparedness
— Based on epidemiology of injury
— Supported by an educational and training framework

— Assisted by standardized reporting arrangements

These recommendations are also presented in a number of formats below. Use of
models may help dissect a problem into its dimensions of time and contributing factors
can be used as a planning tool to help understand, prepare for, and respond to a broad

range of public health emergencies (Runyan 2003).
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Surge Management Paradigm
o Table 6.6 describes more detail of these recommendations across all
elements of the surge management paradigm. Bold font represents
recommendations consistent across two areas of local, national or
international while italic font represents recommendations that occur
in separate papers but in the one area (local, national, international).
Conceptual Model of the Thesis
o Figure 6.5 also describes the summarised findings of the expanded
conceptual model of the thesis itself.
Haddons Matrix
o The integration of the comprehensive approach and the surge
management paradigm into Haddons Matrix has been displayed in
Table 6.3 and is the first description of the combination of these three
models into one.
Input: Throughput: Output Model
o The integration of the thesis findings into the Input, Throughput,
Output Model also allows process mapping for EDs and has been
displayed in Table 6.4.
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Table 6.6: Summary of Recommendations Across Domains of Surge Paradigm

SYSTEM

Need for better integration of planning including jurisdictional support plans (3.5; 4.1; 4.2)
Need to consider anticipated behaviour in planning (3.2; 4.1; 4.3), including the effectiveness
of diversion strategies (3.2), border control (4.1; 4.3), social distancing (4.2)

Disaster plans should be ‘all hazards’ but also consider specific aspects of preparedness such as
CBR arrangements (3.1), evacuation (3.5) and establishment of alternate facilities (3.5)

Ensure awareness of plans (4.2; 4,6)

Plans need to be realistic (3.1) and planning assumptions evidence based (3.1; 3.7)

Injury patterns can be predicted to guide planning (3.4; 3.7; 3.8)

Need a clear command structure and decision makers (3.5, 5.4)

Team leaders should be trained (5.3), able to be clearly identified (5.4) and able to focus on
decision making rather than direct operational activities (3.3; 3.5)

Communications strategies are essential (3.5; 4.2; 4.7; 5.5)

Redundancy in communications strategies (3.3; 3.5) with staff trained in use (5.3)

Single authoritative information source with accurate, timely information (4.2; 4.6; 4.7)
Communications targeted and bi-directional and include local health providers (5.5) with local
content (4.7) and sub-populations identified for public health messages (4.2)

Need for a standardized format to assist reporting (3.9; 4.2)

Importance of good documentation (3.3; 3.5; 5.5)

Need for common language and definitions, evidence based standards and ‘indicators of
effectiveness to guide preparedness and response (3.1; 5.4)

The care of non disaster patients need to be planned for and provided (3.3; 4.6; 5.3)

Security is essential to control access, maintain patient flow and protect staff (3.3; 4.6; 5.2)
Controlling flow can preserve capacity (3.1; 3.3)

Importance of patient tracking, and coordination of patient movement (3.3; 3.5)

Consider a change in standard of service, rather than a change in standard of care with surge-

induced goals of care and investigation and treatment processes (3.3)

STAFF

Clearly defined team roles and reporting structures (3.3; 5.4; 5.6)

Changes in staffing models likely to occur (3.3) and may include redeployment (4.5), non ED
staff assisting (3.3) and specific skill sets such as transport (3.5)

Base surge activity on normal activity (3.2) and ensure clinical background suitable (5.6)
including nonclinical staff as runners, scribes, and patient transporters (3.3)

Action cards and aide memoires may assist (3.3; 3.4)

Enable deployment of alternative sources of care (4.6) with adequate staffing (3.5)

Process for team selection needed (5.6) and teams need to be familiar with each other (5.3; 5.6)
Staff will also become ill (4.5) and many will still come to work (4.3; 4.5)

The physical health of staff should be ensured (5.1; 5.2) including vaccinations (4.2; 4.6) and
testing (4.5)

The psychological well being of staff should be ensured (5.1; 5.2)

Staff will have family commitments (3.5; 4.5; 4.6) which may impact on performance (5.2) or
cause absenteeism (4.6) as also less likely to be prepared for short term isolation (4.4)

Heightened stress related to workloads, levels of staffing and concern for own health (4.6; 5.2)
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Support staff with rest cycles, food, accommodation, rest areas, personal equipment and ability
to keep family supported and informed of whereabouts and health status (3.5; 4.4; 5.2)

Staff need to be adequately trained (3.1; 3.5; 5.3) and specific training is required (3.8; 5.3)
Adequate indemnity, insurance and pay issues and organised in advance (4.5; 5.6)

Staff preferences in rostering to minimise fatigue and ensure staff welfare / effectiveness of care (5.6)

SPACE

ED design needs to consider infectious patients (4.2; 4.6) ability to use intra-ED expansible
areas (3.3) and pre-determined holding areas (3.3)
Plan alternative sources care in advance (3.3; 3.5; 4.2; 4.5; 4.6; 5.2)

Coordinated approaches to maximising space should include bypass and clearance of ED (3.3)

SUPPLIES

There should be adequate PPE (3.1; 4.2; 4.6; 5.2)

Ensure adequate key medical supplies (3.3; 3.5; 4.6; 5.2)

A dedicated logistic support role is essential so staff can maintain clinical roles (3.3; 5.5)
Equipment should be clearly labelled and able to be easily moved (3.3; 5.5)

Consider access to appropriate transport platforms (3.5; 5.5)

Ensure non medical supplies - extra patient trolleys and premade IDs, chart packs, x-ray, lab slips
(3.3

Uniforms should identify team (5.6) and role (5.4) and be appropriate for the environment (5.2)

Basic self sufficiency is essential (5.2; 5.5) including training in use (5.3)
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DISASTER TYPE

Generic Issues

Specific Issues

Plans need to be realistic

Planning assumptions evidence based

Disaster plans ‘all hazards’
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and establishment of alternate facilities

Injury patterns predicted to guide planning
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clinical staff

Defined reporting
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Consider behaviour
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Common definitions
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Remember non
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Control flow and
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Change standard of
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Local / Regional

‘ National '

International

Integrated planning

Figure 6.5: Summarised Findings Presented in Expanded Conceptual Model
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6.7

Future Directions Based on the Research

This work has just begun. Work has already commenced on projects either developed

from the thesis or related to it. These include:

Characteristics of ED surge and strategies to address this

Epidemiology of disaster demand in cyclones and system impacts

Hospital evacuation parameters and strategies

Heatwave morbidity, predictors and warning tools

Classification and minimum standards for Foreign Medical Teams including

use and effectiveness of these

It is likely that additional future developments will include work on the following:

6.8

Increased Professionalisation of Disaster Response

« Standards of care (and altered standards of care)

* Accountability and credentialing of disaster health care providers, teams
and managers

* Improved integration of health care ‘normal business’ & ‘disaster
response’

« Improved integration of health care into the disaster ‘system’ and vica versa
— and how to best achieve this,

Increased use of technology

* Improved communications including visibility and sharing of information
and integration with other agencies

* The use of technology including patient tracking and use of field images

Effectiveness of disaster health interventions (clinical & system) related to:

* The implications of an aging population on disaster response.

* The implications of global warming on vector borne disease and exposure
of disease naive populations

Growth of research and refinement of research methods in disaster health

Recognition of disaster health as an area of specific knowledge and training

Validation of the utility of the conceptual models proposed in this thesis.

How the DrPH objectives have been met

The objectives of the program of study are repeated below with specific comments

about how these have been achieved.
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. To identify general factors involved in the preparedness for disaster response

e This is addressed initially in Chapter 2, the Literature Review, and built

upon in each chapter before conclusions are made in this Chapter.

. To identify specific factors involved in the preparedness of Emergency

Departments (ED) in Australia to respond to local disasters
e This is specifically addressed in Chapter 3 (Local and Regional) based
on the preliminary work of the Literature Review (Chapter 2) with
additional detail emerging from Chapter 4 (National) and Chapter 5
(International) before conclusions are made in this Chapter.

. To identify specific factors involved in the preparedness for larger scale

disasters
e This is specifically addressed in Chapter 4 (National) based on the
preliminary work of the Literature Review (Chapter 2) with additional
detail emerging from Chapter 3 (Local and Regional) and Chapter 5
(International) before conclusions are made in this Chapter.
To identify specific factors involved in the preparedness for international
disaster response
e This is specifically addressed in Chapter 5 (International) based on the
preliminary work of the Literature Review (Chapter 2) with additional
detail emerging from Chapter 3 (Local and Regional) and Chapter 4
(National) before conclusions are made in this Chapter.

. To compare factors involved in preparedness for local, national and

international disaster response, and to different types of disasters, to identify
major areas of focus
e This is specifically addressed in this Chapter, which draws together the
findings of Chapter 3 (Local and Regional), Chapter 4 (National) and
Chapter 5 (International).

. To identify future directions for disaster health preparedness

e This is specifically addressed in this Chapter following analysis of
factors involved in preparedness for local, national and international

disaster response.

Meeting the objectives of the thesis has also helped ensure the ability to:
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“To identify factors that can be subsequently targeted to improve
preparedness for disaster response”.

e Address the main research question of the thesis:
“Are there factors able to be identified, both general and specific to

disaster types that influence disaster preparedness?”

6.9 Outcomes by publication and presentation

The outcomes of this program of study can also be assessed in terms of academic
outputs such as published papers and presentations at national and international

meetings.

The thesis has presented 26 papers in total, which include two editorials, three
monographs, one textbook chapter and 20 peer reviewed research papers. These are
included in Annex 1. This is however only a sample of the work that has been
undertaken with a further 20 papers published or currently undergoing peer review that
have not been included and approximately 50 presentations at national and

international conferences including keynote and plenary sessions.

6.10 Conclusions

Disasters are of special significance to all those who work in Emergency Departments.
As the front door of the hospital, ED staff need to be aware of local risk profiles, prepare
their department and ensure they become involved in a ‘whole of hospital’ and ‘whole
of community’ approach to disaster planning. Emergency Physicians and ED nurses
are well suited to acute humanitarian roles with their broad skill mix and familiarity with
uncertainty. These personnel do however; need additional training across public

health, safety and security to be most effective as aid workers.

Increasingly, disaster medicine is moving from good intentions to good practice, with
growth as a professional discipline in its own right. There has been a recent growth in
research, development of standards and indicators of effectiveness and moves to not
just improved education and training of responders, but credentialing as well. One of
the challenges for the future, with the high likelihood of future disasters, is to build on

this so that lessons identified are put into practice to become lessons actually learned
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and that these innovations are formally assessed to determine effectiveness and

whether outcomes are improved.

As described in Section 6.5, this thesis has multiple direct links to policy and practice,
with a number of findings from the thesis already translated into practice or used to
inform system development. This has occurred across local, state, national and
international preparedness. It is hoped that the findings of this thesis, and its
associated outputs, will continue to help inform future emergency preparedness and

contribute to further improvements in the care provided to the victims of disasters.

The doctoral program has also had a profound effect on both my understanding of,
and ability to conduct research as well as develop skills in project proposals, funding
applications and disaster management. The thesis has contributed to the development
of my profile in the disaster health community and led to invitations to participate in
other roles and committees which further help translation of the thesis into practice.
My personal development is shown below which compares my roles and

responsibilities pre thesis to those at the time of thesis submission.

Summary Table of Personal Development Pre and Post Doctorate

Professional Role: Pre-Doctorate Professional Role: On submission of Doctorate
Employed role Employed role

Staff Specialist, Emergency Department, Medical Director, Aeromedical Retrieval and Disaster
The Townsville Hospital Management Branch, Queensland Health

Other positions — state, national and international | Other positions — state, national and international (examples)
No disaster or research related positions Multiple committees and roles such as:

- State level planning for G20, Commonwealth Games and
Queensland Health Ebola Preparedness.

- National positions with ACEM, St John Ambulance

Australia, Department of Health and the Emergency Medicine

Foundation
- International roles with WADEM, IFEM and the WHO.
Academic Academic
Senior Lecturer JCU Associate Professor JCU
Adjunct Professor QUT
Peer review journals and Editorial Roles Peer review journals and Editorial Roles
None Peer review for 12 different journals and board three journals
Grant review panels Grant review panels
None Member of panels for QEMRF, ACEM, NHMRC and Health
Services Research Fund (HHSRF) and Hong Kong
Government.
Overall publications = 5 Overall publications >80
Overall conference presentations = 12 Overall conference presentations > 100
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1. Introduction

Disasters have increased in frequency over the past century. A number of high profile
disasters have also dominated news headlines in the past decade raising the media and
community awareness, of disasters. This has been across the full spectrum of disasters and
as illustrated in Table 1 has included terrorist bombings, hurricanes, earthquakes, tsunamis
and floods.

The relevance of mass casualty incidents and disaster management to Emergency
Medicine is obvious. Emergency Departments are the ‘front door’ of the hospital
component of the health system. The injured or unwell and also often the worried well,
will present for care. Emergency Departments (ED) need to be able to respond effectively,
which mandates advance planning and preparedness. Most ED already run beyond
capacity so the ability to manage an acute influx of patients in a system with potentially
damaged infrastructure is a significant challenge requiring fore-thought and an
understanding of disasters. Additionally, the broad skill set of Emergency Physicians may
see them working in the pre-hospital arena or as part of international disaster response.
This requires additional training to maintain the safety of clinicians in often challenging,
and hazardous environments.

The aim of this chapter is to:

- Provide an overview of disaster epidemiology and the definitions and principles of
practice;

- Outline common problems associated with mass casualty incidents and disaster
management;

- Describe the potential roles of emergency physicians in mass casualty incidents,
international response and pandemics and the specific issues associated with
these;

- Identify emerging issues in mass casualty incidents and disaster management, future
developments and research areas.
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Year Location Disaster Dead Broader Impact
2001 New York World Trade Centre > 3,000 Broad societal change
2003 Bam, Iran Earthquake >25,000 >30,000 injured
2004 South Asia Tsunami >230,000 1.6 million homeless
2004 Russia Beslan school siege 334 Legislative change
2004 Spain Madrid train bombing 191 Change of government
2005 London Subway bombings 52 Societal impact UK
2007 | New Orleans Hurricane Katrina > 1,800 > $80 billion USD
2008 Myanmar Cyclone Nargis >140,000 Politics of aid
2008 China Earthquake > 65,000 > $140 billion USD
2009 Haiti Earthquake >80,000 1.5 million homeless
2010 Pakistan Floods >1000 20 million homeless
2011 | New Zealand Earthquake 181 >$20 billion USD
2011 Japan Earthquake + Tsunami > 15,000 > $300 billion USD

Table 1. Examples of Major Disasters in the Past Decade.

2. Definitions

A consistent problem in disaster management is a lack of consistency in definitions. This
may lead to research problems and difficulty comparing one database with another or
problems comparing outcomes when different definitions of injury or restoration of function
are used. Most importantly it can lead to an ineffective response if different systems or
organisations use different definitions in the same community.

A number of studies have illustrated the differences in disaster definition (Al-Mahari, 2007;
Debacker, 2002). While these tend to focus on the role of the organisation and include
finance, transport or health for those organisations, which have these as key roles, there
remain a number of common elements. These can be described as:

1. An extraordinary event

2. Damage to existing infrastructure

3. A state of disaster / emergency declared
4. A need for external assistance

Definitions, from the World Association of Disaster and Emergency Medicine (WADEM)
(Sundnes & Birnbaum, 2002) and Australian Emergency Management Institute (AEMI, 2011)
are shown in Figure 1 and highlight these commonalities.

WADEM has made efforts to standardise the language of disasters. The primary purpose of
this was to promote consistency of terms in research through development of their Utstein
Template (Sundnes & Birnbaum, 2002). However, use of common language in operational
phases is just as important. For example one of the key benefits of the Advanced Trauma
Life Support (ATLS) has been the development of a common language in the management
of trauma. Confusion also often exists between terns such as ‘disaster’ and ‘mass casualty
incident’. Generally speaking, a mass casualty incident, while it may involve large numbers
of patients, can be managed within the resources of the affected organisation or health
facility. A disaster cannot, and will mean the mobilisation of additional resources using
external assistance. This is obviously context dependant with different thresholds for
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WADEM Disaster Definition EMA Disaster Definition

“ A serious disruption of the functioning of “A serious disruption to community life
society, causing widespread human, material which threatens or causes death or injury
and environmental losses which exceed the in that community, and damage to

ability of the affected society to cope using only |property which is beyond the day-to-day
its own resources; the result of a vast ecological |capacity of the prescribed statutory
breakdown in the relations between man and his |authorities and which requires special
environment, a serious and sudden event (or mobilisation and organisation of

slow as in drought) on such a scale that the resources other than those normally
stricken community needs extraordinary efforts |available to those authorities.”

to cope with it, often with outside help or
international aid.”

Fig. 1. Examples of Disaster Definitions.

external assistance for different systems (e.g. a small rural hospital versus a large inner city
tertiary teaching hospital). This also explains why most definitions of disasters do not use
numbers of patients in their definition, while this may be included for specific facilities. Of
note is that many definitions of “disaster’ used by databases, also specifically exclude war
and complex emergencies (CRED, 2000).

3. Epidemiology of disasters

Disasters have always occurred. Our ability to capture an historical record has improved
with development of language and writing skills, just as our awareness of disasters in other
countries has improved with the growth of telecommunications and the internet. The great
flood in the Bible is likely to have been based on a real event and historically coincides with
the description of a major flood event in the Mesopotamian Gilgamesh epic. One of the
earliest confirmed descriptions of a disaster was that of Pliny the Elder who witnessed the
destruction of Pompeii by the volcano Vesuvius in AD 79.

Table 2 describes selected major disasters from world history. Points to note are that the
number of deaths does not always reflect the true impact of the disaster or allow full
comparison between disasters. While only 6 official deaths were recorded in the Great Fire
of London (the poor and homeless were not included), 80% of the buildings were destroyed.
Change the context to the London of today and imagine the impact not just on London, but
the whole of the country - socially, psychologically and economically. Similarly while 20-40
million died during the Spanish Flu of 1918-1919, the Black Death killed an estimated 100
million people in the 14th century which was approximately one third to one half of
Europe’s population at the time.

The frequency of disasters has also increased. Data from the CRED database is reproduced
in Figure 2 and clearly shows a rise in disaster numbers each decade from the 1950’s to end
of the 20th century (CRED, 2000). While improved reporting has no doubt played a role,
there are many other reasons for this. The world population has increased significantly, and
along with that both population density (Drabek, 1986) and spread of population with large
cities located in at risk areas (Dynes, 1998). This means an incident is both more likely to
affect larger numbers of people in an inhabited region (e.g. inner city) but also affect people
in previously unpopulated zones. The growth in technology has also contributed to not just
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Year Location Disaster Dead Broader Impact
79 Pompeii Volcano (Vesuvius) 30,000 First recorded description

526 Syria Antioch Earthquake 250,000

1300’s Europe Black Death Plague | 1,000,000 1/3 -1/2 population die
1666 London Great Fire 6 officially | 80% of buildings destroyed
1883 Indonesia Volcano (Krakatoa) 40,000 Global temperature effects
1887 China Flooding 1-2,000,000 |1/2 deaths due disease, famine
1912 |North Atlantic Titanic 1517 Shipping safety (lifeboats)

1918-19 World Spanish Flu pandemic|20-40,000,000| 3% world dead, 27% infected

1931 China Floods 1-2,000,000 |Most dead any natural disaster
1970 | Bangladesh Cyclone Bhola 300,000 Most cyclone deaths

1976 China Tangshan Earthquake| >300,000 International aid refused
1989 England Hillsborough 91 Stadium safety

Table 2. Major Disasters in World History (prior to 2000).

industrial disasters but also transport disasters (Quarantelli, 1985), which have evolved from
horse and cart to the A380 with potentially 500 passengers aboard, or involve carriage of
dangerous goods.

6000+
5000+
4000+
O Natural
3000 O ManMade

2000+ O Total
1000 ] |
0-

1950s 1960s 1970s 1980s 1990s

Fig. 2. Frequency of Disasters Each Decade.

There are also many types of disaster evident from this table. The WADEM Ultstein
Template describes disasters by hazard and separates them into natural disasters, man-
made disasters and mixed disasters where both nature and man contribute (Sundnes &
Birnbaum, 2002). An abbreviated version is provided in Table 3 describing natural and man-
made disasters. Mixed disasters may occur as a result of man’s activities influencing
desertification processes, flooding due to altered waterways or landslides due to removal of
trees.
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NATURAL  |Seismic Earthquake

Volcano

Tsunami

Celestial collision

Climatic High winds - gales, cyclones, hurricanes, typhoons, tornados
Precipitation - rain, snow, ice
Lightening

Temperature extremes - heat, cold
Erosion

Drought

Desertification

Floods

Avalanches

MAN-MADE |Technological [Substance release - chemical, biological, radiological

Transport

Structural failure

Explosions

Fire

Environmental interference

Conflict Armed conflict - war, civil war, complex emergency, terrorism
Unarmed conflict - sanctions, embargo

Table 3. Classification of Disasters by Hazard (based on WADEM Utstein template).

Table 4 based on information from the IFRC database shows the frequency of different
disaster types by continent (IFRC, 2000). A number of clear messages emerge from this.

The three most common disaster types are floods, windstorms (including cyclones and
hurricanes) and transport disasters. This holds true for all continents except Africa
where floods is replaced by drought.

Disasters are over represented in the developing world, while North America, Europe
and Oceania is less affected. This can only partly be explained by population
differences. While 90% of disaster related deaths occur in countries with income less
than 760 US dollars per year (Haddow & Bullock, 2003), it is not surprising that there
are lower levels of disaster preparedness and response capability in those countries.
When there is a struggle to put food on the table today, it is difficult to plan for
tomorrow. Similarly, some shelter is better than none and some income is better than
none. This potentially leads to less developed industrial standards, building codes and
response capability of both health and emergency services.

The burden of disasters in developing countries remains one of the major challenges in
global emergency medicine and disaster health. There have been efforts to address this
through initiatives such as the Decade of Global Disaster Reduction where the focus was on
mitigation as the key to addressing natural disasters (Iwan, 1999). Similarly international
bodies such as the WHO or Pan American Health Organisation (PAHO) have made efforts
to develop cost effective solutions and promote disaster preparedness. The real solution lies
in improving local capacity with linkages between development and preparedness, all of
which has financial implications.
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Disaster Type Asia |Americas |Africa |Europe |Oceania |Total
Transport 668  |233 437 186 11 1535
Floods 362 |216 207 153 25 963
Windstorms 322|283 49 71 58 783
Industrial 225 |55 37 67 2 386
Misc. accidents 178 |45 57 53 5 338
Droughts / Famines 77 39 113 13 11 253
Earthquakes 112 |48 10 37 8 215
Avalanche / Landslide 101 |40 12 25 5 183
Forest fires 18 55 11 39 9 132
Extreme temperatures 35 30 6 51 4 126
Volcanic eruptions 16 23 3 2 6 50

Table 4. Frequency of Disaster Types by Continent (Based on data from IFRC).

It is also important for Emergency Physicians to remember that health and medical issues
are just one component of the damage caused by a disaster. Mortality is a poor indicator of
the severity of a disaster. Communities can be affected in many ways, including disruption
of transport, education, security, water and sanitation, to name just a few. These have been
described as “Basic Societal Functions” by WADEM and are described in Table 6 (Sundnes &
Birnbaum, 2002). Health workers need to appreciate that they are simply one part of the
disaster effort and that their needs may not be considered the main priority at that particular
stage by those responsible for overall coordination of the response. This broad extent of
damage may also impact on the health effort. It may affect the ability of staff to report to
work, while power and water failures may lead to secondary health hazards that need to be
pro-actively planned for and addressed. An example of this broad impact is seen in the
effects of Hurricane Mitch on Honduras in 1997. While approximately 9000 people were
killed, more than 3 million were displaced with 75% of the Honduran population affected.
The damage bill of 8.5 billion US dollars was more than the GDP of Honduras and was
estimated to set development back by more than 20 years (Lichtenstein, 2001).

(1) Medical
(2) Public Health
(3) Sanitation / H20
(4) Shelter / Clothing
(5) Food
(6) Energy Supplies
(7) Search & Rescue
(8) Public Works & Engineering
(9) Environment
(10) Logistics / Transport
(11) Security
(12) Communication
(13) Economy
(14) Education

Table 5. Basic Societal Functions as Defined by WADEM.
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4. Major principles of care

Disaster Management is “the aggregate of all measures taken to reduce the likelihood of
damage that will occur related to a hazard(s), and to minimise the damage once an event is
occurring or has occurred and to direct recovery from the damage” (Sundnes & Birnbaum,
2002). Disaster management, like any profession or health sub-specialty has its own
language to describe the components of this. It is important to fully understand these major
models, principles of care and key concepts, which are described below.

4.1 Disaster models

A number of models have emerged in recent years. The disaster cycle (Hogan, 2002)
describes a series of phases from warning, impact, rescue, recovery and the quiescent phase.
While this describes the life cycle of a disaster it should not be interpreted as when activities
occur. For example, recovery should begin as early as possible in the response phase and is
not simply a transition. A Venn diagram style model developed by Bradt et al (2003),
describes the interface between public health, clinical medicine and emergency management
as the core focus of disaster medicine. This has since been expanded by WADEM in a model
that illustrates the complexity and multi-disciplinary nature of disaster medicine (Archer &
Synaeve, 2007).

4.2 Comprehensive approach

The Comprehensive Approach consists of Prevention / Mitigation; Preparation, Response
and Recovery (AEMI, 2011). It is important to recognise that these are NOT sequential
phases, but simply different areas of emphasis. Recovery, for example, should start early in
the response phase rather than after this has finished. Recovery for maximum effect should
also address mitigation issues.

4.2.1 Prevention and mitigation

Prevention refers to activities undertaken to stop a disaster happening. This is obviously
impossible for many disasters - despite scientific advances we cannot stop an earthquake or
a cyclone from occurring. While it may conceivably be easier to stop manmade disasters,
there are often hidden costs associated with this that stop it happening. For example we
could stop aircraft disasters by banning air flight but the effect on the global economy and
world culture would be prohibitive. Mitigation is the usual alternative and refers to
activities undertaken to lessen the effects of a disaster. Examples include building codes and
town planning with inclusion of flood zones. A definition is the “regulatory and physical
measures to ensure that emergencies are prevented, or their effects mitigated” (AEMI, 2011).

4.2.2 Preparedness

Preparedness refers to those activities undertaken beforehand to lessen the impact of the
disaster. This consists primarily of planning but examples also include the education,
training and exercising of staff and the development of warning systems fro communities. A
definition is the “arrangements to ensure that, should a disaster occur, all those resources
and services which may be needed to cope with the effects can be rapidly mobilised and
deployed” (AEMI, 2011).



150 Emergency Medicine — An International Perspective

4.2.3 Response

Response refers to the actions taken directly following a disaster. Examples include
deployment of teams and emergency services, rescue services and acute health care. A
definition is the “actions taken in anticipation of, during and immediately after impact to
ensure that its effects are minimised and that people are given immediate relief and
support” (AEMI, 2011).

4.2.4 Recovery

Recovery refers to the process of restoring the affected community to normal. This includes
psychosocial issues, the economy and reconstruction. A definition is “the coordinated
process of supporting disaster affected communities in reconstructing their physical
infrastructure and restoration of emotional, social, economic and physical well being”
(AEMLI, 2011).

4.3 All agencies

The All Agencies approach emphasises the multiple agencies that come together in disaster
management. Nobody responds alone and preparations should ensure the ability to work
together and ‘play happily together in the sandpit’. For this to occur, organisations need to
come together in advance as part of preparedness. It is not just a common language and
interoperability of systems that is important. A common finding in post incident reviews is
that the pre-incident development of networks, relationships and trust between individuals
is an important determinant of successful outcomes.

4.4 All hazards

The All Hazards principle promotes the concept of planning for a consistent response across
disaster types. There can be issues in having a separate plan for every type of disaster, as
this can lead to a shelf of plans, which are unlikely to be used. Many elements of a plan are
common to each disaster type. These might include for example the activation
arrangements, recall of staff, triage, surge arrangements and documentation (AEMI, 2011).

4.5 Prepared community

The prepared community recognises that the initial response will be from those in the
affected community. External assistance will take time to arrive and in the meantime local
people will have rescued people from the rubble, commenced first aid and initiated
treatment as best able. People by nature will turn to local agencies and organisations for
assistance. They will present to local facilities, whether they be health or government.
Increasing the ability of the local community to respond increases the ability of the
community to manage the disaster. This can be defined as “a prepared community is one
which has developed effective emergency and disaster management arrangements at the
local level, resulting in:

- Alert, informed and active community, which supports its voluntary organisations.
- Active and involved local government.
- Agreed and coordinated arrangement for PPRR” (AEMI, 2011).
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4.6 Risk management

The principles of risk management can be described as identification of the risk, analysis of
the risk and management of the risk. Risk can be defined as ‘the systematic application of
management policies, procedures and practices to the tasks of identifying, analysing,
evaluating, treating and monitoring risk” (AEMI, 2011)

A key issue in the identification and prioritisation of risks is consideration of the likelihood
of an event and the likely impact if it occurs. This can be done as formal risk assessment
scoring systems, classic 2 x 2 risk tables (likelihood and impact), knowledge of local disaster
history and answering the question “what if?”. An example of a 2 x 2 table is shown in
Figure 3 with Cell B (high impact and high likelihood) the obvious focus of initial planning.
Increasingly organisations are required to perform a formal risk analysis. This should still be
supplemented by local knowledge and review of what might happen as a result. Once
recognised, risks should be modified - this can either be by prevention or mitigation
strategies. Strategies should also be reviewed.

A B

High Impact High Impact
Low Likelihood High Likelihood
C D

Low Impact Low Impact
Low Likelihood High Likelihood

Fig. 3. Risk Management using Risk Tables.

4.7 Resilience

There has been a major focus in recent years on recognising the importance of resilience
(Castleden, 2011). There are many definitions of resilience in use, but simply put it is “the
ability of a community to ‘bounce back’ following a disaster”. Factors contributing to
community resilience include past experiences, preparedness, and degrees of dependence or
independence. Many rural or regional communities are thought to be more resilient than
their urban counterparts, although this varies between communities, disaster type and even
disaster frequency.

5. Common problems

The analysis of different disasters illustrates a number of common issues. It is important to
note that in many reports these are described as ‘lessons learned’. This is not true - they
have usually only been observed. Lessons have only been learned once strategies have been
devised and implemented to successfully address these issues.

A selection of these problems is described below, with examples of research work trying to
address these included as potential solutions.
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5.1 Communication

Communication is THE most common problem identified in most disaster reviews (Arnold,
2004; Braham, 2001; Chan, 2004; Gerace, 1979; McEntire, 1998). This may occur as a result of
problems with the medium, the message and the messenger, all of which may vary
depending on the intended target audience. It is also essential to remember that
communication is not simply disseminating information but is a two way street and as
much care needs to be taken ensuring the ability to receive messages and information as
disseminating them. While it may be impossible to avoid all communication problems, these
can be minimised with advance preparation and ensuring redundancy of methods.

There may be a failure of the communication medium and having a pre-identified fall back
solution is a mandatory part of preparedness. Hospital switchboards may be overwhelmed,
phone systems (including mobile or cell networks) may collapse, and email may fail. Reach
of the message is also important. Not everyone is able to receive the message using the same
medium. This applies just as much to hospitals as communities. The elderly may be less
likely to access email than younger groups, some pockets of the population may be
geographically isolated, have poor phone or television reception, speak a different language,
or not have a fixed abode. Similarly, clinical or operational staff are unlikely to access email
regularly, while administrative staff will be able to. Staff work different shifts or in different
buildings, on or off campus.

Reliance on one communication method alone is a recipe for disaster, as this may fail, be
overloaded or not have sufficient reach. Planning should consider the use of alternatives
such as use of runners, Public Address (PA) systems, SMS messaging, and social networks
including personal communication and tools such as Facebook and Twitter. When using
multiple modes of communication, it is essential that the message is consistent, to avoid
confusion. A standard structure, with use of a pre-developed template, helps achieve this.
Radios are a commonly used alternative but staff must be trained in proper radio use and a
system put in place to ensure radios are charged and accessible when needed.

Community information should remember potentially isolated groups and distribute
information in multiple languages (selection of which to be guided by knowledge of local
community) as well as use of sign language for television broadcasts. The message structure
should be clear and concise while at the same time not causing undue alarm or panic.

Communication planning should also recognise that there is a need to also receive
information. Clear contact points and lines of communication should be established with
logging of calls and communication. While it is important to be able to be aware of large
scale or strategic developments through monitoring of news channels and regular updates
from higher-level committees, it is also important to be able to receive information from “the
coalface’. A member of the Incident Management Team walking through operational areas
may provide this opportunity in an informal way. Use of electronic media also provides an
opportunity if developed properly. An open email account for staff feedback can assist this
process. A more formal solution is the use of tools such as ‘survey monkey’, which allow
analysis of feedback patterns, potential prioritisation of issues and recognition of gaps in
message coverage. This approach also allows real time improvement, during the life cycle of
the disaster, rather than waiting for feedback in the operational debrief and initiating
changes in practice for ‘next time’ (Seidl et al., 2010). It is also possible to learn from other
industries by analysis of their management of communication (Seidl et al., 2011).
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5.2 Command, control, coordination

Command, control and coordination arrangements became a point of emphasis after the
California wildfires in the 1970’s. This recognised that there are limited spans of control and
a need for clear lines of command within organisations and communication across
organisations. Failure to do this may lead to difficulties with an integrated response and
either task omission or task duplication. Figure 4 illustrates some of the key elements of
Command, Control and Co-ordination.

Senior police
officer at site
(site control)

| Police radio
operations
centre

Senior
El T E =5
officer at site

Senior fire officer
Gia at site i

Fire and
Rescue control

Ambulance
control
centre

centre

|

Police
resources

-7‘_---"\
Ambulance
resources

st |—

Medical controller

Fire
resources

Fig. 4. Command, Control and Coordination.

Command is the direction of members of an organisation in the performance of roles and
tasks.

e It operates vertically within an organisation.

Control is the overall direction of emergency management activities in an emergency
situation.

e It operates horizontally across organisations.

Coordination bringing together of organisations and elements to ensure an effective
response, mainly concerned with systematic acquisition and application of resources in
accordance with threat or impact.
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e It operates both vertically and horizontally as functions of authority to command and
control.

Incident Command Systems or Incident Management Systems have many guises but are all
essentially similar (see Figure 5). They have a person in charge and then people supporting
them by adopting functions such as “planning” (what might happen?); “operations” (what
do we need to do?); “logistics” (how do we make this happen?); “admin / finance” (keeping
track of costs) and “media”. It is important staff are trained to work in these roles, or they
will tend to fall back into their usual role and that there is redundancy for roles in case of
either illness or a prolonged response and the need for shifts.

CEO — [ Health Incident
Controller

Health Liaison HEOC Duty
Officer Manager
1

I | |
Operations Planning Logistics Admin / Public Affairs
Finance

Fig. 5. Typical ICS Structure.

5.3 Activation procedures

Activation procedures need to be clearly defined and able to occur 24 hours a day, seven
days a week. Common causes of delays are the failure of staff receiving the information to
recognise the need for activation, inability to locate a senior staff member with the authority
to activate the plan and difficulties with dissemination of the activation message. Solutions
to this include:

- A pre-determined point of contact for notification of disasters, which applies equally to
Health Districts, Health Facilities and Clinical Departments.

- Delegation of authority to activate to individuals on site after hours,

- A dedicated phone for calls from other organisations such as ambulance services and /
or airport flight control.

- Clear procedures for staff to follow, including notification of senior staff, if they receive
a call,

- Visibility of action cards close to phones.

- Cascading activation procedures to expedite spread of the message

- Use of group message systems such as SMS or pagers

- Avoidance of switchboards to avoid congestion and failure of message dissemination

5.4 Surge management

Health systems need to be able to expand their capability as part of disaster response. This
can be thought of in terms of “space”, “staft”, “stuff” and the “system” (Kaji et al., 2006).
Table 6 summarises a number of suggested approaches to surge management across this
spectrum. Each facility is different however and strategies need to be developed that
recognise local issues including barriers and potential solutions. Staff action cards should
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include some of these tasks as key prompts. Expert working groups have also developed
‘surge cards’ that summarise key emergency department actions to facilitate surge

management both before and during an incident (Bradt et al., 2009).

Space Staff Stuff System / Flow
ED Decant patients |Reception area  |Preparation of Triage
Divert patients |“Buddy” non ED |essential Control entry
Expand ED staff with regular |equipment Cohort areas
Absorb into ED staff Preparation of One way flow
existing ED Call in lists functional kits
space Group page (e.g. crush or
burns)
oT Cancellation Staggered recall |Preparation of Case selection for
Extra theatres essential early OT
equipment Prioritise life saving
surgery
Delay minor
orthopaedic work
until after this
Damage control
surgery
ICU Discharge as Staggered recall |Additional Case selection re
possible Staff expansion |ventilators, futility and early care
Expand bed programs monitors, fluid
space pumps
Wards Discharge Staggered recall |Preparation of Cohort area
Absorb extra  |Prior discharge Ward staff coming to
patients as identification of |medications get patients from ED
‘over-census’  |double skilled or OT
Cohort patient |staff (e.g. ICU,
group OT)
Across Alternative care |Support services |Early Incident
Organisation |areas for acute |Use of students |identification of |[Management Team
patients Volunteer system [resource gaps and Emergency
(expansion) Runners plan Resupply routes |Operations Centre
Use of Fatigue policy  |protected established with
community Indemnity Pre-event stock  |rapid activation
facilities, piles for seasonal |protocols and
outreach or risks redundancy
fever clinics
Liaison with
private facilities
Liaison across
state borders

Table 6. Surge Management Strategies.
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5.5 Vulnerable groups

While we traditionally think of women, children, the elderly and the disabled the concept of
vulnerability is much broader than this. All of us can be vulnerable to disasters. Travel in a
different city, particularly overseas, loss of prescription lenses or medications and even
minor injuries such as a sprained ankle can increase our personal vulnerability regardless of
other factors. Emergency Departments should consider vulnerability from three
perspectives.

5.5.1 General community

Women, children, the elderly and the disabled are vulnerable. This list should also include
tourists, migrants, the homeless and those in communities easily isolated or in at risk zones.
Buildings may be vulnerable also because of their location and / or their occupants.
Buildings with at risk occupants include nursing homes, schools, prisons, mental health
institutions and hospitals themselves. These facilities should be encouraged to link with
local government to ensure adequate arrangements are in place to support occupants during
a disaster or be able to evacuate. Evacuation to a hospital is generally only recommended as
a last resort to preserve surge capacity and capability to care for the rest of the community.

5.5.2 Vulnerable groups likely to impact on directly on the ED

These are people who are more likely to present to ED for care as a result of a disaster.
Common groups include:

5.5.2.1 Those who are dependent on power supplies
Those dependent on power supplies may have the following facilities interrupted:

e Home oxygen (especially use of power dependant oxygen generators)

e Home ventilators

Other power dependant medical services e.g. suction; electric wheelchairs
e Refrigeration dependant medicines such as insulin

5.5.2.2 Those dependant on home support

Many elderly or disabled in particular are dependant on community organisations to supply
meals, assist with showers and bathing dress chronic wounds or deliver medications. The
interruption of  these due to staff injury or illness, disrupted transport infrastructure (e.g.
damage to roads or cars, petrol availability) or destroyed pharmacies may see these
patients brought to the ED for care. Alternatively these people may have previously coped
with support from family but lose this support when the family home or business is
damaged.

5.5.2.3 Those with chronic disease

Many chronic diseases may be exacerbated by the stress of involvement in a disaster. This
may include increased presentation rates of patients with ischaemic heart disease or
unstable diabetes for example. The other ‘chronic disease’” worth noting is drug use. In the
early stages of large disasters there may be increased presentation of patients with acute
drug withdrawal as supply lines are interrupted. The logistic supply chains of drug supply
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are remarkably effective and ingenious however and this phase is usually short lived. It may
in fact be replaced by presentations with overdose due to either overly enthusiastic use
patterns or the introduction of stronger substances from different suppliers filling the
market gap.

5.5.3 Vulnerable staff

Staff vulnerability has the ability to impact on staffing levels and service capability. Staff
may not be able to present for work because of disruption to transport (e.g. public transport
not working, roads closed), school closure and need to care for children or the effects of the
disaster on their own family (illness, injury, damage to dwelling). Staff, also need to be
considered during pandemics or work in altered conditions. This may include the ability, or
inability, of pregnant staff or those with chronic disease, to work in flu clinics.
Arrangements that can be made in advance include the ability to offer a shuttle service for
staff transport, accredited child-care arrangements on campus, pre-planning for redundancy
of the workforce so that ‘essential” positions can be covered.

5.6 Recovery

Emergency Physicians also need to remember the ‘long tail” of recovery. The response phase
is relatively short lived in comparison to the recovery phase. Recovery can be thought of in
terms of reconstruction, emotional or psychosocial, economic and the community. Planning
for recovery should start with the early phases of the response. This is important for a
number of reasons. Firstly any fund raising is much easier to achieve in the early stages of a
disaster with heightened media attention. Part of monies raised or donated should be kept
aside for the recovery process. Secondly it is also important for the affected community to
see their future recovery needs being planned for and addressed. Recovery planning should
ensure that the affected community has a voice and that there is consistent, and on going,
communication with community members. Often insurance is one of the major issues. In
developing countries, recovery is even harder. The opportunity cost of the disaster means
that development may be set back many years.

5.7 Post incident review and debrief

A post incident review and debrief should be conducted after any disaster. This should
consist of both a hot and cold debrief as well as a formal report and longer term follow up
arrangements of staff.

The ‘hot debrief’ is important to conduct soon after the disaster. It should focus on
operational issues and is best conducted within work units. It is not a time to criticise
performance as emotions can run high. The ‘cold debrief” occurs later and should allow time
for functional, or work, areas to review their own performance before a whole of
organisation meeting between department representatives. The focus, again, should be on
system improvement rather than blame. A formal report needs to be developed from this to
help guide system improvements and satisfy reporting and governance arrangements. The
formal report should also provide an objective evaluation of performance against standards
and indicators. This is important if we are to improve the delivery of care.
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Staff need to be cared for, as well as the community. Forced psychological debriefing, is now
thought to be associated with worse outcomes. Instead staff should be made aware of follow
up arrangements and provided with contact numbers if needed.

5.8 Planning

Planning is the most important element of preparedness. In many ways it is the planning
process that is as important as the plan itself. The planning process should bring a
representative group of people and organisations together to develop the plan. This allows
relationships to be developed that will support the ability to operationalise the plan later
and ensure planning arrangements are valid across agencies. All of this helps prevent the
concept of a plan sitting on a shelf because it is not meaningful to the users - the “paper plan’
concept. Other key concepts in planning are to base planning on normal arrangements and
build on these rather than starting afresh and plan for both what is likely to happen and
what people are likely to do. The diagram below (See Figure 6) describes the sequence of
activities for disaster planning based on the Emergency Management Australia guidelines
(AEMI, 2011). It is also important to recognise that following review of the plan that the
planning objectives are revisited as part of a continuous improvement process.

THE PLANNING PROCESS
Determine Authority to Plan
v
Establish Planning Committee
v

Conduct Risk Assessment

v
Set Planning Objectives

v
Apply Management Structure

v

Determine Responsibilities
v

Analyse Resources
v
Develop Emergency Management

v

Arrangements and Systems
v

Document the System
v
Test the Plan
v
Activate the Plan

v

Review the Plan

Fig. 6. Approach to Planning (based on EMA approach).
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5.9 Education, training and exercises

There is widespread agreement on the need for improved education and training in disaster
medicine. (Birch, 2005; Birnbaum, 2005; Gaudette, 2002; Marmor, 2005, PAHO, 1999;
Russbach, 1990; Sharp, 2001; VanRooyen, 2005.) As Birnbaum has noted, we need to move
from the era of the well-intentioned amateur, to that of the well-trained professional
(Birnbaum, 2005).

Current training for health staff, with its need to focus on hospital and community care,
does not adequately prepare personnel for work in a disaster. Disaster medicine is not just
more patients but more patients in a system with damaged infrastructure. In the words of
Quarantelli (1988) - “there are both quantitative and qualitative differences’ to normal care.

There are often significant intervals between training and exposure and there may be
difficulties in application due to different conditions (Ford, 2000). Also many of those who
are involved in disaster response do not experience this again. This means they do not have
a chance to pass on the lessons of experience and each responding group consists of novice
disaster practitioners (Birnbaum, 2005). The growing need for disaster relief, and time
sensitive demands, has led to inexperienced or inadequately trained personnel in the field
who may be of limited and decreasing usefulness (Campbell, 2005; Moresky et al., 2001).
Key areas are decision making (Frisch, 2005), with trained staff able to make better decisions
(Moresky, 2001; VanRooyen, 2001). Teamwork skills also need to be specifically addressed
(Ford 2000) to improve team efficiency during a crisis (DeVita, 2004).

A number of developments have occurred to improve disaster health education.

e  An education framework has been developed by WADEM, which consists of seven
levels (Archer & Synaeve, 2007). This has also been adapted so that it is consistent with
national qualification frameworks (FitzGerald et al., 2010).

e A model curriculum has been developed by the International Society for Disaster
Medicine (ISDM 1993).

e  Curricula and frameworks have been inked for national context.

e  Competencies have been developed, particularly in public health.

e A number of education programs have been developed, ranging from short courses to
post graduate university programs.

e  While standard educational approaches are used mainly a number of novel
instructional methodologies have been developed and include on line formats, aide
memoires and use of case studies to provide vicarious experience with use of video as a
substitute for the real environment. If possible immersive learning with use of
simulation is ideal but costly and more difficult to organise than for traditional one on
one patient care.

Exercises are essential to test the plan, or elements of it, as well as provide the opportunity
to both practice and test individual skills. While many different exercise classifications exist,
a simple approach is to consider the following;:

e Discussion Exercises - These are theoretical ‘talk throughs’ of the response to a
particular scenario and useful as a preliminary activity.

e Tabletop Exercises (with or without props): These have additional information and
inputs but are still usually a hypothetical activity.
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e  Functional Exercises: These test specific elements of a plan such as the activation or call-
in procedures.

e  Full Field Exercises: These involve mock patients but use real resources including staff,
vehicles and other equipment including communications channels.

The first step in development of an exercise is identification of the objectives. This allows
selection of the appropriate exercise type (budget issues and time line of need with
standing). The design and development of full field exercises in particular needs significant
resources

5.10 Research, evidence and standards

There has been a remarkable growth in published disaster medicine literature over the past
few decades. Research in disaster health is still an emerging area however, with disaster
literature traditionally anecdotal in nature and dominated by case reports. Research during
disasters is difficult. It is hard to conduct formal trials and there are ethical concerns with
use of personnel to collect data rather than assist with the response. Solutions include use of
standard definitions (Sundnes & Birnbaum, 2002), standardised reporting of case studies to
allow contextual comparison (Bradt & Aitken, 2010), and improved reporting to allow
collation of data, recognition of the value of qualitative and mixed methods research and
use of novel methods.

The development of standards allows objective assessment of performance while also
guiding evidence based response that assists effective use of resources. The SPHERE
guidelines have been one of the first systematic efforts to improve accountability. They
provide key indicators across 5 sectors: water supply and sanitation, nutrition, food aid,
shelter and site management and health services (Sondorp et al., 2001). They provide clearly
defined guidelines and minimum standards (Brennan et al., 2001) and are used by both
NGOs and military and may be a common link between them (Dufour et al., 2004).

5.11 Media management

Media will be present in a disaster. There is no point in ignoring them and instead efforts
should be made to ensure the media are pro-actively managed. To do this there is a need to
understand what the media want, what health needs from the media and how to achieve
this. The media will initially focus on the scope of the disaster. Questions will want to
determine the numbers killed, numbers injured, types of injuries and special groups
involved such as children. The next phase will want human-interest stories with a focus on
heroes or tales of sacrifice or despair. International media will be interested in whether any
of those affected were from their home country. The next phase will focus on blame and
who was or is responsible. The timeline of media interest has also been compressed with the
development of 24 hour news channels and the transition may occur much more rapidly.

The media can also assist health facilities by passing on health warnings to the community
or advice about what health services are available and how to access them. Staff can also be
advised about the need to return to work. To achieve this compromise means managing the
media. Ideally this should be done in conjunction with a professional public relations or
media advisor. Even if not available a number of basic rules can be used as a guideline.
These include:
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e Have a designated venue for media statements

e Have a designated media spokesperson so there is a familiar ‘talking head”
e Have a scheduled time for media conferences, and keep to it.

e Develop a small number of key messages that you want to convey

e Anticipate problem questions and how to respond to these

e Provide media training for those likely to be used as media spokespeople

Other issues to consider are the use of media images. Having multiple film crews or
photographers may be disruptive to operational staff and potentially compromise the
privacy of those affected. Most media will be happy to cooperate if it means access to vision.
Allowing one cameraman access and asking media to ‘pool’ images is one option to
consider. It is also inevitable that with large disasters there may also be political pressures to
manage the media at a high level. While this is helpful in promotion of a consistent message
it may lead to delays in ability to use the media to pass information to affected local
communities.

6. Mass casualty management

Emergency physicians have an important role in mass casualty management. This extends
from the pre-hospital response at the site, to care during transport and once in the
Emergency Department. All of this requires planning and it is important that pre-hospital
care and hospital based care form part of a continuum so that both the therapeutic vacuum
is minimised and the disaster is simply not moved from one site to another.

6.1 Site management

While this does differ in some countries, in most environments the police service has overall
responsibility for the disaster site. They will normally establish an outer cordon and restrict
access to the area. Health responders need to not only have appropriate personal protective
equipment, but should have identification and be clearly identified as health staff. Fire may
have responsibility for any central hazardous zone. An example of site structure based is
shown in Figure 7.

It is important that structure is established early in the response. While the cordon assists
this process, care should be taken in identifying access and egress routes for emergency
vehicles, location of a casualty clearing post (if needed) and areas to both hold ambulances
and areas to load them. One of the issues can be that failure to establish this early leads to a
congested site with difficulties in loading ambulances and transporting patients. Another
essential early task is the establishment of a command post so that all agencies responding
to the scene can report in, and provide updates and input across their respective areas of
expertise.

For health teams deployed to a site a number of helpful mnemonics exist. The MIMMS
course (Major Incident Medical Management System) uses the CSCATT mnemonic for tasks
at a scene and the (M)ETHANE for the initial report from the site (Advanced Life Support
Group, 2005). These are described in Figure 8 and 9.
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Fig. 7. Site Structure. Legend: QAS = Ambulance; QFRS = Fire and Rescue; QH = Health;
QPS = Police (Source: Queensland Health, 2011).

Ingress

Command
Safety
Communication
Assessment
Triage
Treatment
Transport

Fig. 8. CSCATT mnemonic for scene tasks (from MIMMS).
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6.2 Triage

Triage in disasters is based on a priority-based system and colour coded. Most systems use
red as the most urgent category, followed by yellow with green as minor injuries or
‘walking wounded” and black as dead (see Figure 10). The expectant category, those not
expected to survive, is controversial, with some systems using blue tags for this, while
others include this in the red group or do not recognise at all. Triage accuracy is also
important. Under triage may mean patients with high acuity injuries do not receive timely
care while over triage may consume resources which may also delay access of some patients
to care. The two main systems in use are “Sieve and Sort” and “Start and Save”. Both of
these use simple algorithms in the initial component (Sieve or Start) as a screening
mechanism, with more complex anatomical and injury score based approaches on
subsequent arrival at the Casualty Clearing Post (Sort or Save).

Priority Treatment |Colour |[Comment

Immediate |1 Need immediate care and transport

Urgent 2 Need urgent care and transport - usually 6 hours
Delayed 3 Initial separation by ability to walk in sieve / start
Deceased Black

Fig. 10. Summary of Triage Systems.

There is no perfect triage tag and many varieties exist. These include single coloured cards,
folding cards, cruciform tags, flags and wristbands. Some problems with use of tags include
visibility, the ability to record information, waterproofing of cards and ability to change
triage category (either inability to change or ability to change by patient).

6.3 Care on site and casualty clearing post

The principles of care on site are aimed at ‘doing the most for the most’. This includes
simple measures to assist immediate preservation of life, life saving interventions and those
that ensure the ability to safely transport to hospital. This is a simplistic view however and
needs to be reconciled with degree of resources on scene that are able to provide care (may
be surplus or overwhelmed), the availability of transport platforms able to move patients
(and provide care en route) and the distances to hospital. Figure 11 summarises the key
elements of care on site.

Safety of treatment site and Personal Protective
Equipment (PPE)

Simple and restricted clinical procedures
Maintenance of cardiorespiratory functions
Haemorrhage control - prevention of shock
Specific antidotes as indicated or available
Splinting fractures

Dressing wounds/burns

Adequate analgesia

Fig. 11. Elements of care on site.
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6.4 Transport

The best transport platform to use is one that is normally used to carry patients. This means
staff are familiar with the transport environment and vehicles are configured appropriately
with stretchers, equipment, drugs and communications. Care also needs to be provided en
route and this provision of care is equally as important as the transport platform.

There may be a need to improvise when there are large numbers of patients and ideally this
will have been considered prior to any event. Large numbers of ‘walking wounded” may
need to be transported by bus or train, with health care worker escort rather than relying on
use of ambulances. This not only moves these people away from the scene so they can access
health care as required but preserves specialised ambulance resources for those most
severely injured.

6.5 Disposition

The disposition of patients from the scene should consider a number of principles. These are
principles only though and it may not be possible to keep to them.

e  The most severely injured should be transferred first (Triage Category Red)

e  Where possible normal policies, such as trauma bypass, should be maintained with
major trauma sent to those facilities capable of managing this and smaller facilities
receiving those with lesser injuries.

e  Those with special injuries should be transferred to specialist units initially (if possible)
to avoid secondary transfer and increase passage of these patients in cohorts (e.g. burns,
spinal or paediatrics)

e Patients should be distributed between centres so that the disaster is not simply moved
from the site to the hospital. This ‘carousel” style model should also recognise facility
expertise and patient requirements as well as patient volumes.

e Ideally families should be kept together if possible (and if known or recognised)

This needs close liaison between the site and a central control point. This allows:
information on bed availability to be conveyed to the site commander (and stops them from
either having to make multiple phone calls to ascertain this information or simply sending
patients without knowledge of bed availability). It also allows the central control point to
have increased knowledge of incoming patients, which assist distribution of information
flow, as well as on going planning.

6.6 Care in the emergency department and the hospital

The ED has a key role as the ‘front door” to the hospital. Many of the issues described
previously, such as communication, surge capacity, planning, education and training apply
equally to ED. A number of key messages and myths are presented below. Key activities
include the following examples:

e Havinga plan!!

e Having defined activation procedures

e Having maintained, and current, staff recall lists

e Having an over flow area for surge capacity (ideally for less injured)
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Having tabards so that key staff roles in ED can be identified

Having surgical and ICU liaison in ED which helps to prioritise OT cases and also
establish futility early in a consensus manner

Having an ultrasonographer in ED

Limiting radiological investigations in the initial stages

Recognising the ‘dual wave’ phenomenon where minor injuries arrive first, and may
fill operating theatres, before pre-hospital personnel evacuate the more seriously
injured.

Whole of hospital activities include:

Having a plan that is linked to site and ED response as well as jurisdiction and national
arrangements

Having defined activation procedures that operate 24 hours a day, 7 days a week

Being able to empty the ED rapidly to supply immediate surge capacity

Being able to discharge patients from wards and ICU to create bed capacity

Being able to create OT capacity

Ensuring consistent information flow across the facility

Planning for communications failure so that redundancy measures, such as radio,
runners and PA system announcements, are in place

Establishing a specific centre for family re-union

Establishing a media centre and providing regular media updates

Capturing all information flows including tracking and data management systems
Capturing all costs for possible reimbursement if jurisdiction or national disaster
declarations

Myths to be aware of include the following examples:

The ED will always receive prior notice of incoming patients from a disaster. Patients
will self evacuate and will present to hospital either on foot or using any means of
transport available. Plan to have no notice.

Patients will only present to designated hospitals. Patients who self evacuate from a site
will present to the closest health facility. This may be a hospital designated for obstetric
or cancer services, however regardless of this some patients will present.

The ED will always receive regular, and accurate, updates from the scene.
Communications channels may be interrupted or accurate information may not be
available. Plan to

All patients arriving at ED will have been already triaged. Patients may self present and
plan for this to occur with triage tags available on arrival.

All patients arriving at ED will have been decontaminated following CBR disasters.
Again, patients will self-present and may bypass decontamination services. Plan to
have to deal with non-decontaminated patients.

6.7 Volunteers

Volunteers may be a useful resource or a minefield of regret if not managed properly.
Consideration should be given in advance to how best to manage these arrangements. This
can include pre-event credentialing of local medical and nursing practitioners as well as
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standing arrangements to grant emergency credentialing powers to individuals under and
approved process. The reasons for ensuring this occurs includes:

e Avoiding volunteers who may really be media or simply those with a morbid curiosity

e Ability to ‘buddy’ volunteers with regular staff to (a) maximise their efficiency by
providing a system chaperone (b) ensure their safety by being able to log their presence

e Avoid issues with liability for the department, hospital and organisation

e Indemnity of volunteers

It is also important to provide volunteers with identification so they can move around the
allocated area without being challenged or not used appropriately. Ideally this should
consist of both an ID card and a tabard to aid recognition.

6.8 Predictors of numbers

Having an idea of numbers is important. While communication from the site may provide
this information, it does not always hold. The Centers for Disease Control and Prevention
(CDC) has developed a ‘calculator’ based on analysis of a number of disasters (CDC, 2005).
For sudden onset urban disasters (this distinction is important) an ED can expect in total,
twice the number of patients that present in the hour following the arrival of the first
patient. Two axioms should also be remembered - in widespread natural disasters (e.g.
tsunamis) the initial estimates are likely to be under while in localised man-made disasters
(e.g. transport / industrial) the initial estimates are usually over the actual figure.

6.9 Chemical, Biological or Radiological (CBR) incidents and decontamination

A special consideration is the potential for patients to be involved in chemical, biological or
radiological

Incidents (CBR). This may occur as a discrete incident in its own right (e.g. chemical spill,
nuclear reactor incident) where the causative agent is easily identified or as part of a more
complex scenario involving a ‘dirty bomb’. In this scenario biological or radiological
material is mixed in with a standard explosive device.

A CBR scenario poses a series of new, and different, concerns. These include:

e  The ability to ensure decontamination prior to entry to ED

e Who provides decontamination - is this hospital staff or fire services?

e  What happens to any residual run off? Is simple dilution sufficient for all substances?

e The provision of PPE to ED staff - and ensuring they are trained in use of
equipment

e The ability to offer antidotes to staff and patients if exposure has occurred

The level of preparedness of most ED, for a CBR event has been questioned (Caldicott et al.,
2008).

7. International humanitarian response

Emergency physicians may play a role in international response. Key considerations
include:
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7.1 International diplomacy and politics

The affected country must, first invite international teams that deploy overseas. Failure to
wait for this, despite good intentions, may result in diplomatic incidents and can even
considered being invasion. The process for securing diplomatic approval may take days,
and while clinical staff may feel frustrated by this delay, failure to do this prior to arrival,
may result in teams being refused entry, spend hours or days at airports or ports or even
returned home. Similarly, their equipment may not be allowed entry with significant effects
on the team'’s effectiveness.

It is also likely there will be increased calls for disaster medical assistance from developing
countries. (McEntire, 1998; Lennquist 2004; Burkle 2001). This is underpinned by the precept
that health and security are a basic human right (Judd, 1992; WHO, 2005). There have also
been changes in how disasters are viewed by the world community with disaster relief being
seen not as a magnanimous gesture but as a humanitarian obligation and claimed as a right
by affected countries (Gunn, 2005).

While cost effective mitigation is seen as the key to natural disasters (Iwan, 1999), most
governments provide little assistance for mitigation in comparison to response. While
disaster aid should be seen as part of long-term development (Gunn, 2005), “silent”, long
term investments in mitigation are rarely viewed with favour by politicians (Stephenson et
al., 2005).

7.2 Epidemiology of aid

The timeline of injury must be understood when planning to deploy teams and the selection
of the team should reflect the injuries or illnesses likely to be present. Different disasters
produce different injury patterns, which helps estimate needs and timelines (Milsten, 2000;
Noji, 2000; Van Rooyen, 2001). There is also at tri-modal distribution of medical issues post
sudden onset disasters (Maegele et al., 2005, Taylor et al., 1998). Phase 1 occurs in seconds to
minutes and has a high mortality, phase 2 occurs in minutes to hours and consists of
medical care with a focus on trauma management, and phase 3 occurs days to weeks
afterwards and consist of complications such as sepsis, multi-organ failure and mental
health issues; the care of displaced persons and a lack resources and trauma from the clean
up and recovery.

Three phases of care have been described for deployment of foreign field hospitals, in a
guideline document developed by WHO and PAHO (2003). These are outlined in Table 7
and are based on an appreciation of the following key issues:

e  The timeline of survival

e Types of injury can be predicted for different types of disasters

e  Chronic disease is often exacerbated by the disaster due to stress, loss of access to usual
care (e.g. dialysis or home oxygen) or loss of usual medications

e  Women and children still have babies

e Disruption of water and sewage may have significant impact on infectious disease, as
may power loss and refrigeration failure

e  Vector control may be problematic with disasters caused by flooding or rainfall

Unfortunately international medical assistance teams are rarely on site soon enough to deal
with the acutely injured (Judd, 1992; Hsu, 2002; Asari, 2000; Noji, 2000; Redmond, 2005;
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Wallace, 2002). Following the Gujarat earthquake, outside help arrived only after local
health services had provided emergency assistance and immediate care with specialised
field hospitals arriving too late to reduce mortality and morbidity (Bremer, 2003, Roy, 2002).
Similarly following the Chi Chi earthquake of the 104 teams that responded, 80% needed
more than 24 hours to be able to provide care (Hsu, 2002).

7.3 Type of aid

International assistance is often best supplied by means other than through deployment of
an international health team, in fact this should be a provider of last resort. Cash rather than
goods, is often more appropriate (Campbell 2005; de Ville de Goyet 2000; Martone 2005;
Redmond 2005b). Money is often the most useful resource as it allows:

e Increased local control of resource allocation and how the money is spent.

e Purchase of goods, and personnel locally, which helps stimulate the local disaster
affected economy (Martone 2005, Redmond 2005b).

e  Purchase of local goods, and use of local personnel, often at a significantly lower cost

e Use of local staff, familiar with local health care standards as well as language and

culture
Phase PHASE 1 PHASE 2 PHASE 3
EARLY EMERGENCY FOLLOW UP TRAUMA AND TEMPORARY
CARE MEDICAL CARE HEALTH FACILITY
Primary Role |Provide early emergency |Temporarily fill the gaps in To substitute for
medical care, including emergency medical assistance damaged installations
ATLS. during the period when health pending repair or
services are progressively reconstruction.
overwhelmed by the need for
ongoing secondary care of trauma
victims and routine medical care.
Timeline Initial 48 hours following |From day 3 to day 15, and should  |From second month
the onset of an event. not exceed 15 days. to two or more years.
Essential Be operational on site Be fully operational within 3-5 days |Lack of other cost
Requirements |within 24 hours of event |of event effective alternatives
Be entirely self sufficient |Minimal need for support from local | Appropriate
Offer similar or higher communities standards for patients
standards of medical care |Basic knowledge of health situation, |and staff
than were available in the |language and respect for culture Designed for use by
affected country prior to  |Availability of selected specialties. |final reconstruction
the precipitating event. e.g. general surgery, anaesthetics,  |Installation and
internal medicine, obstetrics / maintenance support
gynaecology, paediatrics with provided at no cost to
appropriate paramedic and support |affected country
staff.
Equipment should allow treatment
of all patients regardless of age /
gender.
Sustainability
Evaluation of the cost effectiveness
and cost benefit associated with use
of foreign field hospital

Table 7. WHO / PAHO Guidelines.
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Donated goods may create a problem in their own right. Common problems include:

e Being unusable (Rubin et al 2000) due to expiry dates, (particularly for medications and
food) and the language that instructions are written in (particularly for medications or
technical equipment)

e  The appropriateness of donated goods, such as revealing swim wear to cold climates or
Muslim countries

e Consume personnel and space for storage, cataloguing and transport or destruction
(Frisch 2005; Noji 2000; Rubin et al 2000).

e Undermining local practice rather than supporting it (Redmond 2005b).

e  Technical support, and consumables, for medical equipment. Power sources and plug
configuration should also be considered.

e  Ability to actually enter the country through posts and customs

The 1988 Armenia Earthquake is an example of this. More than 5000 tons of drugs were
donated, which occupied more than 30 warehouses and took 50 people 6 months to sort
through. Of these only 30% were relevant and useful with 8% expired. There are also
concerns about how donations are used and the risk of corruption with donations of money.
This should not prevent donations. Donations should instead be based on assessed needs
and the requests of the affected community

7.4 Based on needs

Any assistance offered should be based on the needs of the affected community. As
Redmond notes “if aid is to do the most good for the most people it must be targeted”
(Redmond, 2005b). Rapid needs assessments have thus become the norm for gathering
information about the status of an affected population (Keim et al., 2001; Malilay, 2000;
Redmond, 2005 Asari et al., 2000; Chen et al, 2003).

The United Nations use Disaster Assessment and Coordination teams (UNDAC), which are
a 2-6 person team drawn from member countries that travels quickly to a disaster scene to
report the immediate needs to the international community (Redmond, 2005). Needs
assessment is a specialised area of expertise, and without use of personnel with appropriate
experience and training multiple problems may occur. These include:

e  May be inaccurate (Asari et al, 2000; Birnbaum, 2005; Braham et al., 2001; Malilay, 2000;
Maury et al., 2004; McEntire, 1998; 1999; Rubin, 2000).

e May be incomplete (Asari et al., 2000; Mallilay, 2000; Maury et al., 2004).

e May be delayed (Asari et al., 2000; Braham, 2001; Malilay, 2000; Maury, 2004; McEntire,
1998; 1999).

e May be repeated multiple times by different agencies leading to assessment fatigue
(Malilay, 2000; Nabarro, 2005; PAHO, 1999; Redmond, 2005).

e Need for a validated tool (Malilay, 2000)

e  Need for standardisation of the content (Bradt, 2003; Malilay, 2000).

e Need for timeline to determine what information is needed from assessments at various
times post disaster (Malilay, 2000).

e Level of experience of those performing the needs assessment (Redmond, 2005b).

e Assessment may not involve local population (Redmond, 2005b).
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7.5 Integration with existing services

Deployed teams need to integrate with local services. It is the local services who will have
provided the initial care and it is the local services who will continue to provide care after
the deployed team has left. The local population should ideally be involved in all phases of
relief operations as it enhances capacity building, empowers local communities and helps
regain control over their lives (Brennan et al., 2001; Leus et al., 2001). Failure to do so can
lead to mistrust, resentment, lack of cooperation (Brennan et al., 2001) and undermine the
capacity of local people to solve their own problems (Judd, 1992). It may also lead to
undermining of the local health system or problems with on going care for those treated by
deployed teams.

Common problems are:

e Different standards used by deployed team to local health services
e This may undermine local health services by raising expectations of care to a level
that is unable to be continued locally due to resource or funding issues
e This may leave patients with no adequate follow up post procedure, with risk of
complications
e  Free care and impact on economic recovery and livelihood of health workers

7.6 Self sufficiency

Deployed teams must be self sufficient (Nabarro, 2005; Redmond, 2005; Roschin, 2002) to
ensure they do not pose an additional burden on affected communities. This applies not just
to medical equipment but also to their ability to support themselves. All teams should have
a basic self-sufficiency capability, which should include shelter, sleep gear, food and water
at a minimum. Ideally teams should be self-sufficient for the duration of their stay but this
will depend on the context of the disaster and the ability to provide re-supply. It may
actually provide assistance to the affected community to contribute to the local economy by
purchasing local products, including accommodation, if these are not in short supply.

7.7 Language and culture

Communication is a cornerstone of health care unfortunately language barriers are common
with international deployment. This may occur between the team and the affected
population or between responding teams. Solutions include bilingual staff, language
training and interpreters. Use of bilingual staff is the optimal arrangement but difficult to
achieve, while few deployments have time to arrange language lessons in time to be more
effective than the basics of “please’” and ‘thank you’. Interpreters are the most common
option for most NGOs (Moresky, 2001). The use of interpreters from the local community
may also assist integration with local services, provide local knowledge and local cultural
advice and, if paid, stimulate the local economy (Redmond, 1991; McCurdy, 1999). While the
most efficient solution is use of interpreters, this needs to be approached with caution.
Payment well above local rates may result in loss of staff from local essential functions,
including health services. Care also needs to be taken with selection of interpreters that
isolation of cultural groups does not inadvertently occur. This may result in other groups
not wishing to seek care or perceived favouritism.
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Culture is unfortunately often over looked as a potential issue (Moresky, 2001). Cultural
factors must be addressed in order to appreciate the context of disasters for a population
(Keim et al., 2001). Common problems include dress codes of international responders,
especially for women, the ability of men to examine or treat women (Roshchin et al., 2002)
and the cultural appropriateness of donated goods. All team members should be aware of
cultural issues before deploying as failure to do this may compromise the personal safety of
team members and effectiveness of the mission.

7.8 Safety and security

Safety and security is becoming an increasing problem (Brennan, 2001; Burkle, 1995;
Holland, 2004; Schull, 2001; VanRooyen, 2001). The major cause of death and injury in the
1970s was MVA (Birch. 2005; Brennan, 2001), while the major cause of death in the 1990s
was violent trauma (Brennan, 2001). Sheik (2000) looked at the deaths of 382 aid workers
and found 67% were from intentional violence, with the number of deaths from hostile acts
increasing.  Unfortunately combatants in complex humanitarian emergencies (CHE)
increasingly regard medical workers as targets (Bricknell, 2005). Deployed teams need to be
cognisant of their own safety and security. All deployed teams should have safety and
security training and have considered the elements in Table 8 as a minimum.

Grouping Details
Vehicle safety and travel Vehicle inspection
Vehicle safety

Convoy planning and driving

Driver training

Basic mechanics

Trip planning (routes, access points, petrol, what to carry)
Basic Navigation Skills Map reading

Use of GPS

Use of compass

Basic Communications Skills |Use of radios including radio protocols

Use of specific team communications equipment
Camp Safety Perimeters

Guards

Lighting

Curfews

Equipment security

Personal Safety Grab bags

Avoiding being out alone (especially after dark)
Identification

Team Safety Buddy strategies and monitor systems
Rendezvous points

Team musters and regular team meetings
Critical Incident Safety Actions on

Evacuation plans

Hostage negotiation

Weapons awareness

Table 8. Essential Safety and Security Training.
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7.9 Health and welfare of deployed team

The health and welfare of deployed teams is important. Team members becoming ill or
injured may compromise the mission by altering the level of care able to be provided. It may
also increase the workload for other members as yet one more patient is added to the load,
and the morale of team members may be adversely affected. The sponsoring organisation
may also be adversely affected either by reputation, or through costs of evacuation, care and
rehabilitation of the unwell team member(s), which may be prolonged and even possibly
litigation.

The health and welfare of deployed teams involves a systematic approach that recognises
the need for pre and post health support; health support during deployment and
appropriate team selection, education and training and logistic support (Aitken et al., 2009a;
2009b; 2011).

Processes should be in place to ensure that all team members who deploy:

- Arein good physical health and have had a recent medical and dental check up

- Have access to regular personal medications (if appropriate to deploy with these) and
have a spare set of eyeglasses if needed

- Have received appropriate vaccinations prior to deployment and access to any
chemoprophylaxis necessary

- Have an appropriate degree of physical fitness

- Ideally have acclimatisation schedules considered, especially for any deployment from
temperate to hot environments

- Have access to medical care while deployed, including a team medical kit

- Have access to clean water and safe food supply while deployed

- Have access to uniforms appropriate to both climate and work environment

- Have task appropriate personal protective equipment

- Are protected from vector borne diseases by an appropriate combination of vector
control, prophylactic measures and access to treatment

- Have access to post deployment follow up health care, with both physical and mental
health issues addressed

7.10 Coordination

Deployed teams should not only integrate with local health services but also coordinate
their activities with other deployed teams. This is to ensure that all needs are addressed and
that there is appropriate coverage of aid needs to all geographical areas. Otherwise, both
task omission and task duplication can easily occur. This is especially important in large-
scale disasters where coordination and logistics issues can be immense. As an example
consider the problems faced in Haiti. At one stage there were over 1000 NGO on ground, in
a country with virtually all infrastructures (including government) destroyed and the native
language was different to nearly all deployed teams.

Efforts to improve global coordination of disasters have led to the development of the
Cluster approach, which is now an essential component of international humanitarian work.
The clusters are open to all contributing agencies with each of the nine clusters (Protection,
Camp Coordination and Management, Water Sanitation and Hygiene, Health, Emergency
Shelter, Nutrition, Emergency Telecommunications, Logistics, and Early Recovery) led by a
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designated agency. Two additional clusters, Education and Agriculture, were later added.
For the Health Cluster the lead agency is the World Health Organisation. There are also
efforts currently to ensure only appropriately trained and prepared teams deploy
internationally with development of an international register of accredited teams.

8. Pandemics

The recent experience with Pandemic (H1N1) 2009, while not the severe disease initially
expected, has highlighted a number of issues confronting emergency medicine.

8.1 ED design

Emergency Departments, as a rule, are not designed to manage large numbers of patients
with infectious disease. Open plan design, which meets the need to maintain the visibility of
patients with acute presentations, sacrifices not only privacy but also offers little ability to
isolate patients. As FitzGerald et al (2010) note, “curtains make poor barriers to the spread of
disease”. Few ED have designs well suited to management of infectious patients with ability
to isolate from time of presentation to triage and through their ED ‘journey’.

8.2 Identification of index cases

This can only happen as a result of raised awareness and heightened suspicion. EDs need to
recognise that they are part of the broader health system as well as the front door of the
hospital. There should be strong links with local public health and communicable disease
networks. This allows ED staff to be aware of communicable disease alerts and have a clear
reporting structure if cases are identified.

8.3 Alternative care sites

The use of “flu clinics” is intended to divert patients from Emergency Departments and
preserve ED capacity. The establishment of ‘flu clinics” needs careful planning for it to be
successful:

e It is important to avoid using ED staff for this role or ED capacity may be actually
reduced;

e  There must be an ability to provide immediate care for those with more severe illness at
flu clinics as well as the ability to transfer to higher levels of care

e  There must be clear case definitions and protocols in place to ensure standardised and
consistent care across the community

e  The community must be informed of where to attend to seek care.

8.4 Controlling entry to ED

Patients with flu, or any infectious disease, should not enter EDs and mingle freely with
other patients and staff. Pathways should be established so that patients with suspected
infectious diseases are diverted to alternative care sites (flu clinics) or if unwell have a clear
route to areas capable of isolation or ideally negative pressure rooms.
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8.5 Integrated care

It is imperative that EDs have established links with the public health system, primary
health care and the full hospital system. Planning needs to ensure that this is a “whole of
health” response. This enables early notice of emerging infectious diseases, clear reporting
lines, support for alternative care sites and consistent care pathways with in the hospital for
admitted patients to both the ward and Intensive Care. It is also essential that microbiology
and laboratory services as well as hospital administration are included in this.

8.6 The workforce

Staff welfare is an essential element of pandemic management. This not only protects the
health and safety of health personnel but also ensures the on going ability of the ED to
provide care. This needs to include access to PPE, vaccination and antiviral medications.
Staff in high-risk groups may also need to be re-deployed from their primary place of
employment. While this may differ for specific disease processes, for HIN1 this included
pregnancy, immunosuppression and chronic disease. There is a need for clear processes to
be in place for sick leave and staff absence as carers during the pandemic (Considine et al.,
2011). The latter is particularly important when schools are closed, or staff quarantined as
the primary carers of those with confirmed illness.

The willingness of staff to present for work also needs to be considered. Conflicting opinions
have been presented, however the severity of the disease and levels of personal risk are
probably the best guide. Health workers are altruistic by nature, however personal and
family risk may limit this. The personal risk for health workers when caring for patients in
an environment similar to the 1918 pandemic (see Figure 12) should not be under estimated.

9. Emerging issues

Disaster health does not stand still. As the world changes and new technology is developed,
different threats emerge. Risk assessment is a continuous process and needs to recognise
new hazards as they emerge. Some of these are discussed briefly below.

Fig. 12. Patient care during the 1918 Flu Pandemic.
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9.1 Climate change

It has been proposed that climate change will bring with it an increased number of severe
storms, cyclones and hurricanes. Additionally global warming may cause the endemic
regions for vector borne disease to expand. The most serious concern is the spread of
malaria while other diseases such as dengue fever are also of concern. The exposure of
disease naive populations increases the potential to cause significant morbidity and
mortality.

9.2 Heatwave

Heatwaves are generally an under recognised disaster and have caused significant
mortality. Most of this occurs in populations in which buildings have been adapted for the
cold and keep heat in. Buildings reliant on air conditioning to keep cool, including hospitals,
are particularly at risk with power failures. Recent work has identified standard definitions,
the influence of biometeorological influences (Vaneckova et al 2011) and population
susceptibility (Wang et al 2011). Local temperature, and the variation from this, is one of the
most important factors with the elderly and those with chronic disease particularly
ischaemic heart disease and diabetes, at risk.

9.3 Pandemics and emerging infectious disease

The advent of cheap global travel and expansion of international trade has its own risks,
with the spread of disease able to occur much more readily as a result of this. Emerging
infectious diseases have the potential to be spread quickly with transcontinental flight and
may not be noticed initially if diseases have a longer incubation period allowing
disembarkation before onset of symptoms and negating the effectiveness of pre-flight
screening. This is particularly relevant given that the majority of travellers would not
postpone their travel, even if they exhibited flu-like symptoms (Leggat et al., 2010).
Pandemics occur regularly and while Pandemic (HIN1) 2009 was not the disease initially
feared, diseases with higher case fatality rates such as SARS and ‘Bird Flu” and emergence of
novel viruses associated with animal reservoirs continues to pose concerns. Fortunately,
almost everyone reported that they would comply with physician’s advice to stay at home
for seven days if they were diagnosed with Pandemic (HIN1) 2009 (Brown et al., 2010).
Interestingly, most of these people also indicated that they would have sufficient food
supplies to cope with isolation for a period of three days, although they would cope less
well if there was a disruption in utilities (Aitken et al., 2010).

9.4 Conflict and war

War is not included as a disaster in many databases. However both war and complex health
emergencies have accounted for millions of deaths in the past century. This is not just as a
result of direct violence but occurs due to disruption of the health system, loss of access to
basic food and water, loss of immunisation programs and general loss of infrastructure
including transport systems. The crisis in the Democratic Republic of the Congo (DCR)
resulted in the deaths of ten million people over a two year period with more than 50%
dying as a result of infectious disease. Of the 15% who died from battlefield injuries many of
these occurred in inaccessible places away from help (Brennan & Nandy, 2001).
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9.5 Information technology

The development of information technology has enhanced our ability to respond and
manage disasters (Arnold et al., 2004). However many of our systems, including health
systems, are so reliant on computers that a major disruption of the information technology
infrastructure may result in complete system failures. This may range from patient data
systems, refrigeration and cooling of medical and blood-stocks to digital radiology systems.
Indirect effects include the impact on public transport, economic breakdown and other
components of critical infrastructure.

9.6 Standards of care

An emerging, and necessary, discussion is the concept of standards of care during a disaster.
The modern community has an expectation that care will continue, at the same standard,
during a disaster. Depending on both the imbalance between supply and demand and the
level of infrastructure damage this may not be possible.

10. The future

The ability to predict the future is in the realm of crystal balls and Nostradamus. Novel
disasters will occur, or ‘traditional” disasters in less likely locations. However it is likely that
future developments will include work on the emerging issues described above with a focus
on:

e standards of care (and altered standards of care),

e accountability and credentialing of disaster health care providers and managers,

e the integration of health care into the disaster “system’,

e improved communication with improved visibility of communication and sharing of
information,

e the impact of ED overcrowding on surge capacity

e the implications of an aging population on disaster response in the developed world.

11. Conclusion

Disasters are of special significance to Emergency Physicians and all those who work in
Emergency Departments. As the front door of the hospital, ED staff need to be aware of
local risk profiles, prepare their department and ensure they become involved in a ‘whole of
hospital” and ‘whole of community” approach to disaster planning. Emergency Physicians
and ED nurses are well suited to acute humanitarian roles with their broad skill mix and
familiarity with uncertainty. These personnel do however; need additional training across
public health, safety and security to be most effective as aid workers.

Increasingly, disaster medicine is moving from good intentions to good practice, with
growth as a professional discipline in its own right. There has been a recent growth in
research, development of standards and indicators of effectiveness and moves to not just
improved education and training of responders, but credentialing as well. One of the
challenges for the future, with the high likelihood of future disasters, is to build on this so
that lessons identified are put into practice to become lessons learned and that these
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innovations are formally assessed to determine effectiveness and whether outcomes are
improved.
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