
Strategies to Strengthen Hospital Response for
Chemical, Biological, Radiological, and Nuclear
Incident: A Multisite Study

Benjamin Mackie1 , Sarah Weber2, Marion Mitchell1, Karen Hammad1,3,

Diana F Wong4, Julia Crilly1,5, Matthew Boyd6, Martin Wullschleger7 and

Jamie Ranse1,5

1School of Nursing & Midwifery, Griffith University, Nathan Campus, Queensland, Australia; 2Emergency Department,
Princess Alexandra Hospital, Woolloongabba, Queensland, Australia; 3University of Technology Sydney, Australia; 4UTS
WHO Collaborating Centre for Nursing, Midwifery and Health Development, Sydney; 5Department of Emergency
Medicine, Gold Coast Health, Gold Coast, Queensland, Australia; 6Darling Downs Health Service, Queensland,
Australia and 7Trauma Service, Gold Coast Health, Gold Coast, Queensland, Australia

Abstract

Objectives: In responding to a Chemical, Biological, Radiological, and Nuclear explosive
(CBRNe) disaster, clinical leaders have important decision-making responsibilities which
include implementing hospital disaster protocols or incident command systems, managing
staffing, and allocating resources. Despite emergency care clinical leaders’ integral role, there is
minimal literature regarding the strategies theymay use during CBRNe disasters. The aim of this
study was to explore emergency care clinical leaders’ strategies related to managing patients
following a CBRNe disaster.
Methods: Focus groups across 5 tertiary hospitals and 1 rural hospital in Queensland, Australia.
Thirty-six hospital clinical leaders from the 6 study sites crucial to hospital disaster response
participated in 6 focus groups undertakenbetween February andMay 2021 that explored strategies
and decision making to optimize patient care following a CBRNe disaster.
Results:Analysis revealed the use of rehearsals, adopting newmodels of care, enacting current surge
management processes, and applying organization lessons were facilitating strategies. Barriers to
management were identified, including resource constraints and sites operating over capacity.
Conclusions: Enhanced education and training of clinical leaders, flexible models of care, and
existing established processes and tested frameworks could strengthen a hospital’s response
when managing patients following a CBRNe disaster.

The key goal of health andmedical responses following a disaster is to do the greatest good for the
greatest number of people.1 In an acute tertiary hospital, this disaster response is optimized if
emergency and critical care services, which are characterized as care provided by the emergency
department (ED), intensive care unit (ICU), and operating theaters (OT), can provide an adequate
surge response.2–5 Surge capacity within a hospital setting involves the ability to manage a sudden
influx of patients and provide acute care to both critical and non-critical patients simultaneously
during a mass-casualty, disaster situation.4,6,7 The role of clinical leaders is an integral part of this,
as they have strategic and decision-making responsibilities such as implementing hospital disaster
protocols or incident command systems, managing staffing, and allocating resources. Despite
their integral role, there is minimal discussion in the literature regarding strategies used by clinical
leaders during chemical, biological, radiological, nuclear, and/or subsequent explosive (CBRNe)
disasters.

A disaster can be defined as “a serious disruption of the functioning of a community or a society
causing widespread human, material, economic or environmental losses which exceed the ability
of the affected community or society to cope using its resources,”8(p9) and in simplistic terms can
be categorized as conventional (e.g., bushfires, floods, cyclones) or nonconventional (e.g., CBRNe,
deliberate acts of harm).9,10 A CBRNe incident is defined as an incident that involves the
threatened or deliberate release of a chemical, biological, or radiological agent or activation of a
nuclear device, which is intended to cause harm to people, animals/plants, property, or the
environment.11 The intent to harm may relate to political, ideological, criminal, or revenge
motivations.

CBRNe disasters are distinctly different to conventional disasters and present unique chal-
lenges for hospitals and staff, typically occurring without notice.12 Recent examples of CBRNe
disasters include the Port of Beirut explosion (chemical disaster) in 2020 where poorly stored
ammonia nitrate exploded causing an enormous impact on the community and health system.13
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The COVID-19 pandemic (biological disaster) provides many
examples of the impact of a novel virus on health systems across
the globe.14–16 Furthermore, current conflicts in Europe17 and the
middle East place a spotlight on the potential for CBRNe warfare.
These examples highlight the importance of hospital readiness for
CBRNe disasters, a vital component of which is to generate a deeper
understanding of the role and strategic decisions of clinical leaders.

Often there is a level of uncertainty associated with a CBRNe
disaster; for instance, a sudden influx of many patients to hospital in
a short period of time, all experiencing similar symptoms, but from
an unknown cause.18,19 The origin of CBRNe-related symptoms can
be difficult due to their similarity with other diseases, such as exotic
toxins, or poisons or severe radiation poisoning causing nausea and
vomiting, making CBRNe exposure difficult to diagnose.20 This can
lead to delays in appropriate treatment.21,22 CBRNe disastersmay be
frightening to the general population and public uncertainty can
result in hospitals becoming inundated with “worried well,” people
seeking treatment out of fear.23,24 Additional challenges can occur if
emergency health care personnel are affected by secondary contam-
ination21,25, such as from contact with contaminated clothing or off
gassing from patients. This emphasizes the need for the removal of
patient clothing anddecontamination of patients before entering the
emergency care setting21,26 and access to appropriate personal
protective equipment (PPE) for frontline staff.27

Many Australian hospitals have demonstrated their ability to
surge following conventional disasters.28 However, it remains
unclear if Australian hospitals can provide a surge response and
care for the unique needs of patients following a CBRNe disaster.
Globally, researchers have identified weaknesses in hospitals’ ability
to respond to CBRNe disasters.23,29–33 Due to their vital role in the
initial response to disasters, we aim to explore hospital clinical
leaders’ strategies for managing patients following a CBRNe disas-
ter in the Australian context.

Methods

Design

Aqualitative designwas employed usingmoderated focus groups to
collect data from February 2021 until May 2021. This study formed
part of a larger multi-method sequential study to describe how
prepared emergency care services are in their response to a CBRNe
disaster.9 The study is reported in accordance with the consolidated
criteria for reporting qualitative research (COREQ) checklist34 for
interviews and focus groups.

Setting

This research was set in the state of Queensland, Australia.
Queensland covers an area of 1 727 000 square kilometers and
has the third-largest population of any Australian state or territory
with 5.18 million people.35 Queensland is the most conventional
disaster-prone State or Territory in Australia with perennial
floods, cyclones, and fires.36 However, CBRNe events that result
in multiple casualties are seldom seen in Queensland. The Queens-
land Health Disasters and Emergency Incidents Plan and Sub-
Plans outline the roles and responsibilities of QueenslandHealth in
a disaster or emergency incident, including being lead agency for
multiple hazards. Each Queensland Hospital and Health Services
has its own governance structures and disaster response pro-
cesses.37

Population

The population for this study were clinical leaders including hos-
pital disaster managers, emergency department medical and nurs-
ing managers, intensive care unit medical and nurse managers,
anesthetic and perioperative clinical leads, trauma service leaders,
and hospital educators.

Sample

Six hospitals were purposively approached to participate’ due to
their geographical or strategic location as outlined within the
Queensland State DisasterManagement Plan37 relating to potential
CBRNe events. There were 5 tertiary referral hospitals and 1 rural
hospital. The tertiary sites were selected as they are pivotal to state-
led disaster responses and contain specialist emergency care-related
services required to treat adult and/or pediatric patients in Queens-
land. The rural hospital is located near several major facilities of
strategic significance forQueensland and provides surge capacity to
treat patients if a disaster occurred at the nearby military base,
airport, coal mine, or power station. Within each of the 6 hospitals,
an identified research lead was purposively recruited from the
above-mentioned population. The hospital-based research leads
contacted potential participants via telephone or e-mail. Potential
participants were provided with an information sheet containing
the aims of the project, the project method, and potential time
commitment. If participants expressed interest, a further email was
sent that included the participant information and consent form.

Data Collection

Six focus group sessions were conducted and digitally recorded and
transcribed verbatim. The focus groups were facilitated by 2 or
3 members of the research team (2 were male and 1 female) who
were experienced emergency disaster clinicians (BM, MB, SW); with
support from an experienced PhD-prepared academic and qualitative
researcher (JR). During the focus groups, 2 distinct CBRNe disaster
scenarios were presented to all participants to stimulate discussion
(supplementary item 1). These scenarios were developed and con-
textualized by the research team and were informed by the litera-
ture.38 During the focus groups, the researchers provided direction
(Table 1), and participants were prompted to verbalize the strategies
they would use to problem-solve using a think-aloud methodology39

to understand how they would achieve optimum patient care with
available resources.40

Field notes were taken contemporaneously during each focus
group and key themes that arose were written on a white board in
the room using a mind-map diagram. At the completion of each
focus group, participants were asked to check the mapped concepts
for accuracy and completeness. Required changes were made.
Participant demographic and background data were collected,
including age, current role, qualifications, years working in the
profession, years working at current hospital, previous experience
of working during a disaster, and completion of formal disaster
education or training.

Data Analysis

Content analysis of the transcripts and field notes was conducted
using the analytical framework described byMiles, Huberman, and
Saldana.41 The approach initially involved 2 researchers (BM, JR):
(1) assigning codes to field notes and interview transcripts using a

2 Benjamin Mackie et al.

https://doi.org/10.1017/dmp.2024.151 Published online by Cambridge University Press

https://doi.org/10.1017/dmp.2024.151


cross-case causal network analysis method; (2) codes were allocated
to variables estimated to be the most influential, and for each case
the stream of variables led to determining themes and categories;
(3) streams that were similar across cases, or that differed from
other streams were extracted; and (4) themes and subthemes were
integrated into higher level connections through seeking plausibil-
ity, clustering, noting patterns, and making metaphors. Overarch-
ing meta-themes or categories were subsequently developed
involving additional research team members (KH, MM, DW, JC)
with consensus providing a comprehensive description and deeper
understanding of hospital clinical leaders’ strategies related to
managing patients following a CBRNe disaster. Illustrative quotes
were identified to enhance trustworthiness and credibility.42,43

Ethics

University and multi-site Human Research and Ethics Committee
approval were gained (Ref No: 2020/562; HREC/2019/QGC/51920).
Written informed consent was sought from participants before data
collection commenced. Participants were advised that anonymity
could not be guaranteed due to potential identification related to
demographic details of their hospital. No names were recorded, and
confidentiality was assured. Each hospital was assigned a number so
as not to be identifiable by name.

Findings

Thirty-six clinical leaders from the 6 study sites participated in 6
focus groups, which each took approximately 80 minutes. Most
participants were clinical nurses who had between 5 to 9 years’
acute care experience; andwere aged between 40-49 years (Table 2).
Over half of the participants had no previous disaster training or
experiences in enacting any disaster response; and those who had
received training had mostly attended Emergo Train System44 or
Hospital Major Incident Medical Management and Support
(HMIMMS/MIMMS) courses45 (Table 3). The findings from the

focus group transcripts and field notes were integrated and are
reported here.

The analysis uncovered 2 contrasting categories: (1) Facilitating
approaches, and (2) Barriers to management (Figure 1). Most
clinical leaders felt that within their hospital they could effectively
enact strategies and manage patients following a CBRNe disaster;
however, barriers were identified that potentially limited their
response. The first category contained 4 themes that revealed
strategies clinical leaders used to effectively manage patients fol-
lowing a CBRNe disaster, while the second category contained
2 themes that could hinder a hospital’s capacity and capability to
provide a surge response.

Facilitating Approaches

Most clinical leaders believed their hospital could effectively enact
strategies and manage patients following a CBRNe disaster. Four of
the themes that emerged from within the Facilitating Approaches
category reflected strategies clinical leaders perceived would

Table 2. Participant characteristics

Characteristic n (%) n = 36

Age Group

20–29 1 (2.8)

30–39 5 (13.9)

40–49 17 (47.2)

50–59 9 (25.0)

60 or older 4 (11.1)

Hospital

A 8 (22.2)

B 6 (16.7)

C 6 (16.7)

D 6 (16.7)

E 5 (13.9)

F 5 (13.9)

Primary role

Clinical nurse 11 (30.6)

Manager 7 (19.4)

Emergency physician 6 (16.7)

Trauma service clinician 6 (16.7)

Surgeon 2 (5.6)

Anaesthetist 1 (2.8)

Radiologist 1 (2.8)

Operation director 1 (2.8)

Intensivist 1 (2.8)

Years in current role

Under 5 8 (22.2)

5 – 9 13 (36.1)

10 – 14 5 (13.9)

15 or Greater 10 (27.8)

Table 1. Focus group questions

• What are your first priorities in this CBRNe scenario?
• What strategies do you employ as a clinical leader(s) to facilitate the early
discharge of patients?

• What unique challenges exist at your hospital that hinders your ability to
create surge capacity?

• How do you establish additional patient holding areas?
• What strategies have you applied to surge following a natural disaster? How
would these differ/be the same for a CBRNe disaster? If different, why?

• Is a partnership arrangement in place with local health agencies, e.g., QAS,
Red Cross to create emergency treatment capacity outside of the hospital?

• How are patients tracked in the hospital during disasters? If this is auto-
mated are staff confident to use this during a disaster?

• How do you link information and disseminate info to key players on the floor,
and planners during a mass casualty event? How do you know this is
effective?

• How do you ensure adequate qualified staff are available following a CBRNe
disaster?

• What CBRNe education and training is available to staff in your hospital?
• What specific training do you feel staff need to adequately manage patient
care following a CBRNe disaster?

• What non-medical issues impact on the delivery of care following a CBRNe
disaster?

• What types of policies, clinical protocols or standing orders exist to guide
care following a CBRNe disaster?

• What education and training have you undertaken in disaster management
relating to CBRNe (e.g., how are staff trained to enact decontamination)?

• How do you use feedback from disaster exercises to improve practices in
your area?

• How do you look after your staff during/following a disaster in the hospital?

Disaster Medicine and Public Health Preparedness 3

https://doi.org/10.1017/dmp.2024.151 Published online by Cambridge University Press

https://doi.org/10.1017/dmp.2024.151


optimize staff, resources, and patient care and included: rehearsals
improve response; new models of care; current processes support
surge; and organizational learning.

Rehearsals Improve Response

Being involved in practice sessions such as tabletop exercises for
major mass gathering events (i.e., international sports events or
political gatherings) was considered beneficial as it supported
collaboration and enhanced communication between specialist
teams within the hospital, and with external agencies who are vital
to a CBRNe response. For instance, one clinical leader from a
trauma service gave an example of a successful exercise:

“When we had G20 here, we did disaster exercises at the hospital because of
the participants, and we did a joint transfer of a person [Ebola patient] with
RSQ [Retrieval Services Queensland] and rehearsed decontamination.”
(Hospital Site 3)

Participation in disaster training such as hospital wide real-time
walk-through simulations, enabled clinical leaders to identify prag-
matic approaches to optimize the treatment of patients following a
disaster event, which could be applied to CBRNe patients. For
example, a senior triage nurse said:

“…actually, one of the best learning we’ve had from disaster training for
triage is giving people a word [color] … because no one can remember
6-digit numbers. For the Commonwealth Games if we have a bus load of
athletes roll over you’ve got 30 20-year-olds with multi trauma.…our
disaster packs come with pre-labelled blood tubes and spare stickers so
that we can then label everything, and those tubes are all linked to a colour.”
(Hospital Site 1)

Cognitive aids, checklists and on demand disaster resources were
generated by clinical leaders as a direct result of disaster simulated
activities, which addressed gaps in the hospital’s processes to surge
and improve care decisions for any potential CBRNe patient. For
example, a clinical leader from the EDdescribed novel aids they had
developed in their unit:

“…folders associated with every role and Code Brown [external emer-
gency], and specifically for decontamination. We’ve got lots of visual
resources; a dry decontamination box in all the Orange zone [isolation]
rooms and they’ve got laminated cards with how to cut the clothes off…. or
this is how you do dry decontamination.” (Hospital site 5)

Similarly, in a large tertiary referral hospital, clinical leaders work-
ing in the peri-operative setting developed an effective system to
support staff and patient care:

“For an actual mass casualty [for staff] coming to theatre, people [staff] that
have been called in as extras get given a show bag… a lanyard tag and it tells
them where to go and stand and what [phone] number they’ll be called
on. This is the equipment available. These are the timings. It’s been
probably one of our biggest lessons [Commonwealth Games and COVID]
is that it’s not about having everyone try and know a complicated plan.”
(Hospital Site 1)

New Models of Care

Clinical leaders were open to adopting new models of care delivery
to effectively manage patients following a CBRNe disaster. For
example, an ICU clinical leader stated:

“ICUs [staff] model change - we have the one-on-one [registered nurses to
patient ratio] currently.Wecould changeourmodel of care tohaveother people
coming in and working with these ventilated patients… trained ventilator
nurses would be looking after 1 or 2 [ICU patients].” (Hospital Site 2)

Table 3. Participant disaster experience

n (%) n = 36

Previous disaster training

Yes 16 (44.4)

Type of disaster training†

HMIMMS 6

MIMMS 5

Emergo train system 5

AUSMAT 3

Other 3

Previous disaster response

Yes 11 (30.6)

Type of disaster response‡

Bus crash 2

Floods 2

Cyclone 2

Bombing 2

Earthquake 2

Tsunami 2

Other mass casualty incident 1

Hospital evacuation 1

Structural fire 1

Train disaster 1

COVID–19 IMST 1

†Some participants completed multiple training and/or education programs.
‡Some participants responded to multiple disasters.
HMIMMS: Hospital Major Incident Medical Management and Support; MIMMS: Major Incident
Medical Management and Support; AUSMAT: Australian Medical Assistance Team Training;
IMST: Incident Management Support Team.

Barriers to
management 

Facilitating
approaches

Figure 1. Categories and themes regarding CBRNe disaster management from hospital
clinical leaders.
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Furthermore, ICU clinical leaders highlighted that they would alter
the way they delivered care including shifting existing standards to
optimize critical medical resources/consumables:

“We normally change things at certain intervals. We would stop changing
wet circuits every 7 [days], we would just use what we’ve got, a bit like the
PPE [personal protective equipment]. We conserve as much as we could
until you resupplied it.” (Hospital Site 4)

In addition to rationalizing staff and consumables, clinical leaders
indicated that they would alter the way care was delivered to
optimize bed spaces following a CBRNe disaster. For instance, it
was highlighted by a participant that within their tertiary hospital,

“Each theatre and anesthetic bay is potentially an ICU surge [facility].”
(Hospital Site 3)

Other leaders from the ED considered that innovative places to
initiate patient care could be utilized:

“The idea of the ambulance bay becoming an [patient care] area, if you’re
really worried about bringing it through the hospital, if it’s that spreadable,
contagious, then you’d probably want to keep people out as long as you can
so you can clear out people.” (Hospital Site 4)

Current Processes Support Surge

Clinical leaders emphasized that in the event of a CBRNe disaster,
predefined trauma/disaster plans, policies, and processes would be
enacted to facilitate accessing additional staff and resources and
optimize patient flow. For instance, at all sites a clinical leader
referred to a Code Brown being the trigger to plan, prepare, and
respond to a CBRNe incident because it would provide them with
additional resources, specialist advice, and increased bed capacity.
For example, one nurse manager commented:

“CBR events are automatically Code Brown events… clearing the depart-
ment… make those things happen, wards would be motivated to pull
patients from us [ED].” (Hospital Site 3)

Similarly, a peri-operative nurse manager stated:

“As soon as it’s declared a Code Brown, from the surgical and perioperative
setup, there’s a whole – another tier of automation, that there’s a bunch of
people who will go and open boxes and put on vests. And theatres are held
[pause any planned elective cases]. The recovery area is notified, and there’s
a team leader there who can decant patients from there - an anesthetic and
a surgical commander will go to the emergency department.” (Hospital
Site 1)

Procedures existed for the specific management of burns, and a
surgeon highlighted how this would assist their hospital in man-
aging the unique needs of burns patients, which may present
following a CBRNe incident, stating:

“There is a Queensland Burns Centre – state-wide burns plan – which
extends right up to the northern border of New South Wales going up to
Lismore. Patient movement is so coordinated in Queensland that the
emergency management centre at Kedron would be involved straight
away. So RSQ [Retrieval Services QLD] and QAS [Queensland Ambu-
lance Service] is sitting next to each other directing those assets.”
(Hospital Site 1)

Furthermore, nurses working in the ED of a large tertiary hospital
described pre-defined processes and resources that could optimize
care for a large influx of patients, stating:

“…we’ve got well-rehearsed processes - have 300 Code Brown charts were
made with pre-allocated UR numbers– the program has declared every
patient that comes in, gets a disaster chart, and they have everything we
could think of that you might need to do.” (Hospital Site 5)

Organizational Learning

Analysis of the focus group data revealed that almost half of the
clinician leaders had previous lived experience of managing
patients following a mass casualty disaster, similar to the CBRNe
scenarios provided. These experiences were viewed as being crucial
in refining their understanding of how to enact CBRNe triage
involving a large numbers of patients; one ED physician stated:

“I have been in one of those situations so that was in a Hospital
[inNewZealand] and there was a school where there was a relieving teacher
and they were mixing chemicals -and they mixed the chemicals and the
relieving teacher turns the fan on, the exhaust, however it was winter, so it
circulated around the whole school and we had 230 kids turn up in the
ED. They didn’t even tell us they were coming; they just all piled them into
buses and brought them. - 5 got admitted but we still had to go through the
230 to get to those5. Lots of lessons learned.” (Hospital Site 2)

Similarly, another emergency manager highlighted key learning
that occurred when their unit was activated in 2020 following an
explosion at a Coal Mine that involved 6 critically injured miners:

“…we can push patients out to every single ward, whether or not a bed is
ready -effectively clear 20 – 20, 25 patients or sowe’ve proven that we can do
it, with the [X town] explosion.” (Hospital Site 3)

Other clinical leaders described how the current pandemic had
afforded them with key experiences in optimizing patient flow,
which could be applied to the management of patients following
a CBRNe disaster; one pediatric clinical specialist stated:

“COVID has been quite useful because we’ve actually practiced how we get
people into ED, how we bypass ED with transferred patients from outside
coming to PICU [Paediatric ICU]. You know closing off corridors and to
using lift – dedicated lifts.” (Hospital Site 5)

Intra-agency collaborations and partnerships had provided some
clinical leaders with unique knowledge and skills, which they were
able to apply to surge events within their hospital. For example, one
ICU educator stated:

“…have a few experiences with the NCCTRC [National Critical Care
Trauma and Response Centre] - led to a lot of processes being developed,
particularly with some of the Code Brown disaster systems-it stopped it
from being very insular and space-specific to now thinking out more
broadly - so when COVID came around it was a very natural and organic
process to have further discussions on other areas that we could potentially
safely take over and supply.” (Hospital Site 2)

Barriers to Management

Two themes emerged within Barriers toManagement and included
“resource and knowledge gaps;” and “operating beyond capacity.”
These themes reflected the perceptions of clinical leaders that
existing processes, systems, staff expertise, and resources could
hinder their ability to provide a surge response and effectively
manage patients following a CBRNe disaster.

Resource and Knowledge Gaps

Most clinical leaders highlighted significant limitations in their
hospital’s capacity and capability to manage a large scale CBRNe
disaster that required isolation and decontamination. Crucially, the
space, and resources required for protection and decontamination
(for both the patient and clinical staff), were viewed as inadequate,
and staff were not proficient in how to enact decontamination. For
example, a clinical leader from the rural hospital related how
limited their resources were:
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“… the only place we’ve got is a hose [garden]. It’s the best decontamination
we’ve got at the moment, and only recently put in 1shower for staff.”
(Hospital Site 6)

The issue of inadequate decontamination processes was not unique
to the rural hospital; trauma leaders at a large tertiary hospital
highlighted similar issues:

“We have a decontamination trailer, which at the moment is not geograph-
ically in a good position. It wasmovedwithCOVIDbecause where it was set
up outside the ED, we then made a ward there instead.” (Hospital Site 1)

Adequate PPE needed to effectively enact large scale decontamin-
ation was viewed as an issue, with one emergency nurse leader
stating:

“WedohaveHAZMAT [hazardousmaterials] suits which are in the storage
room behind Resuscitation room 3. However, we don’t have multiple –only
got 5 and not entirely sure how many nurses would know how to put on
their suits. Also, there’s an issue with the decontamination truck [operated
by Queensland Fire Service] it comes from Brisbane – takes over an hour; it
may not get here before the patients.” (Hospital Site 1)

The inability to appropriately isolate patients within several sites
was highlighted, with a peri-operative nurse stating:

“We’ve only got 1 COVID theatre, which is the only negative pressure
theatre in the whole hospital.” (Hospital Site 5)

Operating Beyond Capacity

Across all study sites, a dominant theme that emerged was the daily
struggle to manage the existing clinical load; thus, surging to
provide an enhanced response following a CBRNe disaster event
was viewed as a challenge. Sourcing sufficiently qualified staff, or
proactively training staff in key CBRNe patient care practices while
managing their current patient load would be problematic and
emerged through the following statements:

“The fact that we have got 20 people on the [ambulance] ramp sort of 4 days
a week for ED;” (Hospital 2)
“a lot of the everyday business would still have to continue, because we’ve got
53 aged care residents who are here.” (Hospital Site 6)
“We’re short staffed - -day-to-day.We have staffing issues.” (Hospital Site 4)
“…I mean, they’re still struggling at the front door now when we’ve got
concierge services [personalized support for patients to aid in navigating
hospital admission].” (Hospital Site 2)
“…we’ve got 14 theatres in the theatre complex and any given day during
the week, they’re all being used.” (Hospital Site 5)

Further, this view of daily working to capacity impacted the ability
of clinical leaders to provide focusedCBRNe education and training
for staff, and 1 nurse educator stated:

“we’ve had somuch training at themoment that’smandatory, for aged care,
and acute, that it’s just nearly impossible to add anything on top of that.
And we’re not saying it’s not important.” (Hospital Site 6)

Within the larger tertiary hospitals, clinical leaders highlighted
issues of inexperienced staff. For example, one emergency director
stated:

“…medical staff – we really struggle in emergency in the sense that 80% of
our staff are only here for 10 weeks at a time andwe just rotate, rotate, rotate.
We get a set pool of registrars who come in for – do a year here and then go
off and do pediatrics and then they go up and do ICU.” (Hospital Site 1)

Discussion

CBRNe incidents have the potential to critically threaten the health
of individuals and the community, as well as to seriously disrupt

normal community and health service functioning. The initial
decisions on how best to respond following a CBRNe incident are
devolved to the local level, which, in Australia, is reinforced in
national and state-based disaster policies. Therefore, clinical leaders
within hospitals make important first response decisions.5 As such,
this cohort of clinicians were the focus of this study which was
strengthened by the first-hand knowledge and expertise of the
participants who are charged with decision-making around man-
aging disasters.

Importance should be placed on preparing clinical leaders
through relevant and adequate CBRNe focused education and
training. Our findings suggest that most clinical leaders believed
their hospital could effectively enact strategies and manage patients
following a CBRNe disaster. However, this could be strengthened
with CBRNe-specific training such as real-time simulations or
tabletop exercises. For instance, clinical leaders in our study
revealed that simulated CBRNe exercises and COVID disaster
training fostered efficient collaboration between hospital sub-units
and external agencies (e.g., retrieval services, police, fire/rescue), led
to improvements in triage processes, and deepened the clinical
leaders understanding of patient isolation and decontamination.
Other researchers have identified that interoperability and integra-
tion is a key problem for governments’ health care providers under
crisis or disaster conditions;46 however, disaster training and exer-
cises are critical tools to improve collaboration among different
responders with varying backgrounds, cultures, and operational
processes.22,47,48 While some clinical leaders in our study had
undertaken formal disaster training, such as the Emergo train
system or HMIMMS, participants highlighted the value of real
walk-through disaster simulations and exercises, as they provide
an authentic framework to improve decision making and optimize
hospitals’ responses tomajor CBRNe incidents, a finding consistent
with other research.49–51 Interestingly, the financial and time limi-
tations of full-scale disaster exercises have been identified as amajor
barrier to frontline health professional training.52 A safety culture
and effective leadership are crucial to ensuring CBRNe disaster-
specific training and education is enacted within hospitals and not
relegated to “just in time” training. The barriers to teaching and
learning in busy clinical settings have been well reported in the
literature.53–55 However, several approaches, such as Teaching on
the run,56 use of bedside rounds,57 and institutional “protected
time” seek to overcome such barriers. Medical and nurse education
regarding the realities of disasters should commence at an under-
graduate level,58,59 which can then be built upon in the acute
hospital setting to include site specific training. Teaching on
CBRNe disasters should also integrate psycho-social self-care and
support options that are considerate of before, during, and after a
disaster.60 This is paramount to retain clinicians and learn from
people with lived experience.

To strengthen health systems for CBRNe events, there should be
flexible models of care. To enhance the effectiveness of a hospital
response, new yet untested models of care and rethinking how to
enact medical consumable resupply may be required. This is espe-
cially so in regional settings where noted impacts on resources
included staffing, difficulty obtaining PPE stocks and medication,
and community response.61 In this study, clinical leaders were clear
that their focus during a CBRNe disaster event was to do the
greatest good for the greatest number of patients, leading them to
be open to adopting unfamiliar staffing models or endorsing prag-
matic approaches to optimize the use of medical resources. For
instance, clinical leaders in our study stated they could alter the
nurse-to-patient ratios in ICU (typically 1:1 in Australia) to over-
come potential staff shortages. Others have highlighted that limited
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research exists to inform how ICUs should prepare for a CBRNe
disaster;62 however, a focus on involving the entire interprofes-
sional team and broad stakeholder input from other services within
the hospital has been recommended.63 Beyond clinical leaders,
other clinicians may have alternative perspectives in CBRN pre-
paredness.63,64 Furthermore, those from outside the health domain
may have insights into CBRN preparedness, such as those who
understand health infrastructure and key vulnerabilities of hos-
pitals.65 The use of disaster medical caches for local or international
deployment after a major incident has been reported66 as a prag-
matic strategy to maintain and sustain a local or regional stockpile
ofmedical supplies. Noting the geographically-disparate location of
the hospital sites and challenges in accessing adequate PPE (e.g.,
HAZMAT suits) reported by clinical leaders in our study, a prag-
matic approach could be to develop regional CBRNe-specific
caches (e.g., stockpiles of CBRNe specific medications, supplies,
and equipment formass casualty incidents); the Centres for Disease
Control and Prevention (CDC) has well-established protocols and
recommendations to inform the local use of regional CBRNe-
specific stockpiles.

To strengthen health systems for CBRNe events, there should be
processes that exist within established and tested frameworks.
Health services and facilities routinely use international or nation-
ally recognized response color codes for both internal and external
emergencies.67, 68 In Australia, a Code Brown is a nationally rec-
ognized hospital emergency alert usually reserved for transport
accidents, chemical spills, natural disasters, or mass casualty
events.69 It aims to ease the burden on health services and make
the best use of hospital resources by streamlining emergency man-
agement systems when there is an influx of patients over a short
period of time. This was confirmed in our study when clinical
leaders highlighted that a key strategy they would employ to
support a surge response following a CBRNe disaster would be to
activate a Code Brown; however, the clinical leaders revealed a
barrier to enacting a surge response was inexperienced staff, high-
lighting the need for all staff to be oriented and familiar with a
hospital’s emergency response processes. Furthermore, integrating
into protocols and policies the lessons learnt following a major
incident has long been recognized as crucial for ensuring that
hospitals are flexible and prepared to accept and manage patients
at short notice,70–72 andwas a key strategy used by clinical leaders in
our study.

Study Strengths and Limitations

A strength of this study was the sample of diverse clinician leaders
who are responsible for disaster preparedness/response at their
hospital. These clinical managers possess unique knowledge of
the hospital’s emergency and disaster capacity, which is not readily
available or reported in the literature. Employing the “think-out
loud” approach73 in the focus groups was viewed as being effective
because it afforded each participant the opportunity to verbally
draw on their wide and varied experiences, elicit different decision-
making, and highlight specific clinical requirements, which may
not have been captured in other data collection methods (e.g.,
survey). The use of scenarios stimulated valid reflections that
mirrored participant’s cognitive processes.73 However, the current
study is confined to 6 sites in 1 Australian state, which may reduce
the transferability of findings to other jurisdictions and other
contexts. The detailed description of the population and sample

provided, along with the disaster scenarios explored, may help
others in ascertaining the applicability of our findings to their
setting and approach to CBRNe management.

Conclusion

The survivability of casualties exposed to a CBRNe event is
dependent on the decision-making of hospital clinical leaders and
their ability to provide surge capacity, as well as the isolation and
decontamination capabilities at the hospital, and was the focus of
this study. Understanding the effectiveness of the strategies and
rationales used by clinical leaders that enhance surge capacity
during a disaster is vital for optimizing how hospitals respond
and care for patients following a disaster and may inform future
education and training. To strengthen the health service for CBRNe
events, there should be adequate education and training of clinical
leaders, models of care that are flexible, and processes that exist
within established and tested frameworks. With the increasing
occurrence and reporting of CBRNe events, future research
is warranted to develop predictive models of disaster response
efficacy.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1017/dmp.2024.151.
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