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Abstract

Firefighters, paramedics, police and rescue authorities can find themselves confronted with highly chaotic and stressful situations
on arrival at vehicle collisions with casualties including those who are trapped. Cognitive overload can occur as first responders find
themselves juggling the responsibility of scene safety alongside patient care. This paper introduces CrashMARCHE, a dual stream
mnemonic built on an existing patient care mnemonic (MARCHE) developed in the tactical medicine sub-discipline. CrashMARCHE adds
a scene safety stream, prompting users to undertake certain tasks to improve their safety and that of others on the scene. This model
is scalable to individual training, skills and agency procedures and is encouraged to be used by all involved in this type of response. It
intends to prompt first responders to undertake key life-saving actions whilst also establishing a safe work environment. It is hoped this

model will be considered for inclusion as part of formal training and qualifications as well as organisational procedures.

Introduction

During the response to vehicle collisions with casualties including
those who may be trapped, those first arriving on the scene are
often faced with the need to balance their priorities between
patient care of any injured parties and ensuring scene safety,
including safety to themselves. For the first arriving agency,
this is critically important until they can handover the patient
care responsibility or scene safety element to the appropriate
service. While internal processes and shared models and training
likely exist within various agencies around the world, it has
been difficult to locate a universal model with applicability to all
services that deal with these scenes.

Therefore this paper aims to provide firefighters, paramedics,
police, rescue technicians, or anyone else responding to
such incidents, a single mnemonic with a dual stream format
covering key life-saving patient care priorities alongside scene
safety considerations. The mnemonic proposed is MARCHE', a
pre-existing mnemonic for patient care and assessment borne
out of the medical sub-discipline of tactical medicine. The author
has identified key scene safety considerations and created a
scene safety stream following the MARCHE mnemonic, with the
term CrashMARCHE used to distinguish this proposed model.
Users will be able to follow the M-A-R-C-H of the scene safety
and patient care streams before bringing both together where
the E is proposed as Extrication, to prompt the safe removal of
the patient from the vehicle (Figure 1).

Rather than multiple mnemonics to remember for the same
situation, CrashMARCHE allows responders to follow a single
mnemonic, but with two streams to balance their priorities
in the early stages of an incident. It is aimed as a prompt to
reduce the cognitive load on the user during a potential period
of heightened stress. The model is intended to be scalable
depending on the individual’s training, available equipment,
agency protocols, and presenting situation. A similar conceptual
model has been developed and used for the response to
chemical, biological, radiological and nuclear (CBRN) incidents
with (MARCHE)2 providing a framework that balances patient
care alongside safety and decontamination actions’.

Background

The need for a tool to aid first responders

Vehicle collisions with casualties, especially trapped occupants,
can present a challenging and stressful situation for first
responders. They generate circumstances involving potential life
threat, uncertainty, and a need for immediate action all within
an environment that limits an individual's ability to control
certain aspects. These are factors consistent with what has been
termed a ‘crises’ situation, where levels of stress and arousal are
heightened.

Stress can be described as a result of “a perceived imbalance
between the demands of the emergency situation and your
ability to meet those demands where failure to do so has
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important consequences to you”. Cognitive faculties used
for task performance can be impaired by excess stress, thus
resulting in a decrease of effective and quality decision making,
problem-solving and situational awareness, likely leading to
poor outcomes®’. No matter what uniform is worn, there is a
likely expectation by the community that those first responders
arriving on scene will assist regardless of their role or skillset. The
pressure of this community expectation, along with other factors
presenting at vehicle collision scenes, may quickly see the initial
first responders overwhelmed with that need to balance scene
safety and patient care.

Evidence suggests that military personnel who were adequately
prepared to undertake their role whilst on operational
deployments had a reduced likelihood of developing mental
health problems as a result’. Other research supports this by
suggesting that poor psychological outcomes are associated with
a lack of preparedness®. Reports of dissociation and depression
symptoms are more probable for those who experience the
perception of low levels of safety during traumatic events®.

While training can improve confidence, there is still limited
evidence on exactly how this will translate to post-incident

mental health outcomes; however, providing a tool to first
responders in these situations is likely to better prepare them to
respond and balance the stress experienced on scene, improve
their safety and perception of safety, as well as guide improved
patient care activities. The benefits should translate to the
individual, the patients they are treating, and the community as
a whole.

Origins of MARCHE

The MARCHE mnemonic and its versions were borne out
of medical lessons learned on the battlefield which were
later transitioned to the civilian setting by the Committee for
Tactical Emergency Casualty Care’. MARCHE provides a patient
assessment and treatment process that prioritises the treatment
of life-threatening injuries to address the leading preventable
causes of death, listed later in this paper. Additionally, it aims to
identify potential haemorrhagic shock, while considering the
lethal triad, and the detrimental effects hypothermia has on
trauma patients®.

While versions of MARCHE maintain the same M-A-R-C-H format,
the addition of E in some models represents Eye injuries or
Everything else'. For CrashMARCHE, E has been selected to

Scene Safety

Considerations

Make Scene Safe
+ Protect scene by positioning your vehicle
+ Do not approach if vehicles in contact with downed
powerlines
« lgnition off
« Disconnect 12V battery (negative first)

Airbags/Alternate Fuel
+ Be careful of un-deployed airbags
+ |solate alternate fuel sources (EV/HV/LPG)

Rescue Access/Remove Key

+ Leave space for rescue technicians and vehicles
+ Place smart keys 5m away from vehicle

Charged Hose Line/
Dry Chem Extinguisher

+ |f patient trapped

Handbrake

+ Park brake on or chock wheels
+ Transmission into Park

CrashMARCHE

Dual Stream Mnemonic for response to
Vehicle Collisions (S.Miletta 2023)

Scan & Breathe

@
4

>

Illll

Scan & Breathe

O

Scan & Breathe

’ Scan & Breathe

xtrication

i

+ Start considering how best to extricate pt
+ Prepare patient handover (IMIST)

Patient Care

Actions

Massive Haemorrhage

+ Blood sweep (limbs and junctions)
* Tourniquet/wound pack

Airway
* Check/Clear/Maintain

Respiratory
* Breathing check — if not start CPR
« Assess for penetrating wounds (Rub and Rake
-torso front/back/sides)

Circulation
+ Assess pelvis, abdomen, long bone fractures
for internal haemorrhage
+ Radial pulse check

Head Injury/Hypothermia

*+ GCS/AVPU, pupils, physical exam of head
+ Keep pt warm

Figure 1. Proposed vehicle collision dual stream scene safety / patient care model — CrashMARCHE

© JHTAM Journal of High Threat & Austere Medicine

Volume 5 Number 1 11



JHTAM

represent Extrication relevant to the vehicle collision environment
it is designed for. Whilst the origins of MARCHE are built on the
need for trauma care in tactical and high-threat environments, its
use can be argued to be a more thorough and effective process
for the treatment of all trauma patients when compared to the
traditional ABC (airway/breathing/circulation) approach®. Whilst
pre-hospital care clinicians may opt to switch their ABC to CAB in
trauma patients, this process and the process taught in first aid
courses fall short when compared to MARCHE in identifying and
promoting the treatment of life-threatening traumatic injuries
and the prevention of hypothermia in trauma patients.

The Australian Resuscitation Council (ARC) Guidelines" state that
“in life-threatening bleeding, control of bleeding takes priority
over airway and breathing interventions”; however, this is not
reflected in the patient care mnemonic DRSABCD (danger/
response/send for help/airway/breathing/CPR/defibrillation). A
closer look at the ARC guidelines uncovers that the DRSABCD
mnemonic provided in their basic life support (BLS) flowchart is
recommended for use in patients who are “unresponsive and not
breathing normally"”. Despite this, DRSABCD and its versions are
the standard patient care/primary survey mnemonic taught in
first aid and many pre-hospital care courses, even for conscious
trauma patients.

A 2017 article on a version of MARCHE used by US Airforce
pararescuemen (PJs), known as MARCHE-PAWS, identified its
effectiveness in not only treating battlefield injuries but also
“at treating a vast majority of non-battle related injuries™. In
this study, 45.1% of the 465 patients surveyed had sustained
non-battle related injuries or sickness. Of these patients, 94.9%
received treatments within the MARCH-PAWS mnemonic’®. Whilst
it could be argued this mnemonic’s effectiveness had four
extra prompts added within the PAWS element, it should be
acknowledged that the research looked beyond just the initial
stages of patient care, and therefore PAWS likely played a role
later on in the patients’management.

This research demonstrates the applicability of MARCHE beyond
the tactical or battlefield environment and supports a need for
further research assessing its effectiveness in civilian trauma
settings. Currently, there is a lack of research comparing the two
primary survey methods. This literature gap limits the ability to
argue the effectiveness of one method over the other, apart from
highlighting the additional trauma-related considerations tabled
within MARCHE when compared against DRSABCD.

The dual stream model

While this paper will not address stress mitigation strategies
in depth, it is arguing for a dual stream mnemonic, with
CrashMARCHE used as a prompt for first responders to start
undertaking both key scene safety and patient care tasks.
Checklists are recognised within the medical field to help guide
invasive procedures, reduce errors and improve outcomes.

Within operational environments, checklists may not be practical;
however, that is where mnemonics can play an effective role®.

While there is limited research on this topic, confusion generated
by too many acronyms is a reality, with a risk that users of first-
letter mnemonics incorrectly remember certain words within
it". CrashMARCHE has tried to reduce that likelihood by building
upon an already existing mnemonic which has been gaining
more attention within the medical field. Users can also choose
to adopt the patient treatment stream for a range of trauma care
settings beyond just vehicle collisions.

The use of core algorithms by medical staff has identified
benefits for patients by providing more structured pathways
informing treatments within clinical settings, therefore similar
processes for frontline staff are envisioned to create comparable
benefits'® - “In stressful situations, decision-making is most
effective when those in charge have simple tools to help them
remember the main tasks that must be performed””. Self-talk
has been researched and used to improve performance under
stress, with evidence suggesting that a ‘cue word’ providing
an instructional statement can activate selective attention and
concentration®. Training on a specific mnemonic could increase
long-term memorisation and assist in prompting critical tasks in
these vehicle collision situations'.

Bortle® discusses stress acronyms, used to remember simple tasks
and sequences in stressful settings, verse memory acronyms,
used to recall rarely used information in non-stressful settings.
His research identified that “while medical practitioners know
fewer stress acronyms than memory acronyms, they may use
the stress acronyms more frequently”. This finding supports this
paper’s justification for a mnemonic to inform actions in these
stressful road trauma settings. Participants in Bortle's research also
discussed their use of mnemonics during the early stages of their
careers before they had obtained real-life experience, with some
no longer needing the prompting as their experience grew. That
shows the potential adaptability for CrashMARCHE to be used
as a prompt during stressful situations for both experienced and
inexperienced individuals. Even high-performing surgical teams
have benefited from checklists during crisis scenarios to guide
actions', and CrashMARCHE can be viewed as just that.

Shared mental models have been identified in improved
performance of trauma teams as they “are assumed to enable
team members to predict task needs and the actions of other
team members by offering an immediate and internalised
understanding of how team members coordinate behaviour and
choose different actions without explicit demands being made
for coordination””. By adopting this dual stream mnemonic, first
responder teams are likely to interact and perform better in these
situations as all team members are following the same process
with improved understanding. If adopted by an organisation,
shared knowledge means that colleagues can come in at any
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stage of the process and assist through simple communications
or commands such as ‘I have completed MAR of patient care,
can you take over from Circulation while | make the vehicle safe”.
Or they may just begin undertaking scene safety activities if they
notice the patient s already being treated effectively. Additionally,
if multiple agencies within a jurisdiction adopt this system,
improvements in shared understanding and communications
will likely improve performance within multi-disciplinary teams
operating at these scenes. This may also improve post-incident
mental health outcomes for first responders as there is evidence
to suggest that team-based skills training and team cohesion can
reduce PTSD and common mental disorders'.

The users of this proposed mnemonic can break it down by
each letter to help prevent cognitive overload, allowing them
to focus on key critical tasks one by one. While first responders
may initially need to refer to a reference card or prompt, with
increased training and operational use it is aimed that this
mnemonic will eventually become a well-versed process that
just flows for those who use it often. For others, it remains a
process they can refer to when confronted with vehicle collisions
with patients suffering traumatic injuries.

The CrashMARCHE model

Beating the stress - scan and breathe

In high-stress or crisis situations, people can be overwhelmed
with difficulty in processing pieces of information or may have
short-term memory deficits®. To aid some of these factors,
CrashMARCHE acts as a list of actions that can be broken down
into small tasks to achieve the overall objectives of scene safety
and life-saving patient care. However, we know that stress can
affect our memory and likely limit our ability to remember a
whole mnemonic. An ability to think clearly and act decisively,
maintain situational awareness, enhance memory recall, and
perform key tasks is likely to occur when we train our bodies and
undertake actions to mitigate stress®.

This is where the scan and breathe comes into play to further
aid users of CrashMARCHE in managing the stress and resulting
physiological responses. “Respiration is the only autonomic
function that can be controlled and modified consciously™,
so users of CrashMARCHE are encouraged to apply breathing
techniques as a quick and effective tool to counter their body’s
stress response. Controlled, slow, deep breathing can reduce
pulse rate, a key physiologic indicator of stress’.

As seen in Figure 1,'scan and breathe’is included as a repeating
prompt to remind the user to take a short pause to maintain their
situational awareness and refocus on the task at hand. The pause
in your actions needs only to be a second or two but is advised
to be trained on and practised so that, under stress, the user can
counter some of their body’s stress responses such as fixation
(tunnel vision)®. The user is advised to take a deep controlled

breath, raise their head, and have a quick look around their
surroundings. This action can help re-orientate them to the tasks
at hand while identifying any changes in the environment which
may affect their safety”.

Scene safety stream

During the initial stages of a vehicle collision, especially those
with trapped casualties requiring extrication, a balance between
patient care and establishing a safe scene/work environment is
paramount. Firefighters, paramedics, police and rescue authorities
can find themselves juggling these roles until supported by
further resources or emergency service colleagues directly
responsible for those tasks. While casualties may need immediate
care, the safety of those providing that care is crucial so as to not
become victims themselves. Therefore the author has developed
a scene safety stream using the established mnemonic of
MARCHE to provide a list of considerations and potential actions
to improve safety (Figure 2).

Unlike the patient care stream, the scene safety stream is
intended as more of a checklist and not a set order of specific
actions to follow. It is again scalable to the individual’s training,
available equipment, agency protocols, and presenting situation.
The need to protect the scene, turn the ignition off, activate the

M Make scene safe

- Protect the scene by positioning your vehicle
- Do not approach if vehicle is in contact with downed
powerlines (could be live)
- Turn ignition in crashed vehicles off
« Disconnect 12V battery (negative terminal first)
A Airbags / alternate fuel

« Be careful of un-deployed airbags
- Isolate alternate fuel sources (electric vehicle/hybrid
vehicle/liquefied petroleum gases)
R Rescue access / remove key
- Leave space for rescue technicians/vehicles
« Place smart keys 5m away from vehicle
C Charged hose line / dry chemical extinguisher
- Have both on standby if patient trapped
H Handbrake
- Put the park brake on or chock the wheels
- Shift transmission into park or gear (manual)
E Extrication

- Start considering how best to extricate patient
- Prepare patient handover (IMIST)

Figure 2. The CrashMARCHE scene safety stream considerations
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park brake, and be cautious of un-deployed airbags is reflected
in ARC guidelines for managing an emergency”. The dangers
of working on the roadside are often highlighted by the many
cases of first responders experiencing injuries or near-misses
while operating at collision scenes. Scene protection is achieved
first and foremost with the positioning of vehicles or warning
equipment critical to alert oncoming drivers of the incident to
protect those operating within. If the collision has involved any
power poles or electrical equipment, vehicles should not be
approached if they are in contact with downed lines or structures
that are potentially live, due to the risk of electrocution?'. If there
are no live power concerns, proceed to turn the ignition off and
apply the park brake on any crashed vehicles so the risk of them
moving is reduced. It should be noted that tasks like opening
windows or moving powered seats should be completed before
turning the ignition off*,

Un-deployed airbags are a common concern often discussed
in the extrication field, although data on incidents of first
responders injured by un-deployed airbag systems are almost
non-existent?. While it is important to be mindful of the risk, the
likelihood of this happening should be kept in context when you
consider how many vehicle collisions and extrication operations
take place around the world daily without incident®.

The disconnecting of the 12V battery, removal of smart keys, and
isolating alternate fuel sources all aid in reducing ignition sources
and other risks that present when the vehicle is still powered®.
The vehicle’s smart key should be placed approximately 5m from
the vehicle to prevent the signal from still being able to operate
the vehicle.

The remainder of the considerations helps to improve operations.
Having a charged hose line and dry chemical extinguisher readily
available provides a quick ability to extinguish a fire and protect
any trapped occupant/s should a fire ignite in the crashed
vehicle. Access for rescue technicians and equipment makes for
more efficient operations once those resources arrive.

It should be reiterated that the tasks suggested above are only
considerations and should only be undertaken by those trained
and authorised to do so. Tasks like disconnecting the 12V battery
can cause sparks and present a danger if done incorrectly so
users of this model should only carry out the actions they are
trained and capable of. Extrication will be discussed later on in
this paper.

Patient care stream

Vehicle collisions provide a mechanism for considerable
traumatic injuries for those involved. With this mechanism of
injury in mind, the MARCHE mnemonic provides a structured
process scalable to all levels of first aid/medical training, allowing
those providing care to address the leading preventable causes
of death, identify other injuries and the potential for shock, and

prevent hypothermia in trauma patients. The patient care stream
is presented in Figure 3.

The first steps of this mnemonic, the M-A-R, are designed
to address the three leading preventable causes of death,
haemorrhage, airway obstruction and tension pneumothorax,
in the specific order that these injuries are likely to prove fatal
for patients*. Firstly, ensure the patient is not suffering from a
life-threatening bleed from any limbs or junctional areas (axilla,
neck, pelvic region). If they are, apply a tourniquet or wound
pack to control the haemorrhage®. Once controlled, ensure
the patient has an open and clear airway and has an ability to
maintain this. Then ensure the patient is breathing and assess
the torso, front/back/sides, for any penetrating trauma using a
rub and rake motion with your hands. The Committee for Tactical
Emergency Casualty Care (C-TECC) guidelines advise the use
of a chest seal for penetrating injuries and to monitor for any
deterioration in the patient’s breathing which could be a sign of
tension pneumothorax, a serious condition requiring advanced
clinical care”.

Next the C for Circulation part of the process aims to identify
signs of haemorrhagic shock, a life-threatening condition caused
by major blood loss. The pelvic region, abdomen, chest and long
bone fractures, such as the femur, are areas of the body where
patients can suffer significant internal haemorrhage which can
lead to death®. Locating or suspecting potential fractures or
internal haemorrhage in these areas assists in recognising the

M Massive haemorrhage
+ Blood sweep limbs/junctional areas
+ Apply tourniquet/wound pack

A Airway

- Check/ clear / maintain

R Respiratory
+ Do a breathing check - if not start CPR
+ Rub and rake the skin to identify penetrating torso
trauma (front/back/sides)
C Circulation
- Consider internal haemorrhage (pelvis, abdomen,
long bone fractures)
- Complete a radial pulse check
H Head injury / hypothermia
« Complete GCS/AVPU, pupils, physical examination
+ Keep patient warm
E Extrication

+ Start considering how best to extricate patient
« Prepare patient handover (IMIST)

Figure 3. The CrashMARCHE patient care stream considerations
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urgent need for advanced care for patients. The radial pulse
check is listed in the C-TECC guidelines® as the absence of a
radial pulse can present as a significant, but late, finding of
haemorrhagic shock®. The responder should not get caught up
in having to locate this pulse though, rather use it as a quick field
indicator.

In H for Head injury/hypothermia, the care provider is prompted
to assess and identify any potential head injury in the patient
through both a physical examination of the head and face, and
a neurological exam, using the Glasgow Coma Scale for those
trained in its use? or the simpler to use AVPU score (Figure 4)%,

The next part of H is to check the patient’s pupils to ensure
they are equal and reacting to light, with deficiencies in this
alerting the care provider to a potentially serious head injury®.
The second part of this step focuses on hypothermia. The
lethal triad is a concept that occurs in trauma patients with
severe haemorrhage®. Blood loss leads to a vicious cycle of
hypothermia, reduced clotting abilities, and acidosis in the
patient. Patient outcomes can be improved by keeping this in
mind and keeping trauma patients warm®.

Extrication

The final part of this model proposes E for Extrication which
aims to bring the scene safety stream and patient care stream
together to close off the initial actions and prepare for the
transition to the next stage where advanced patient care and
specialist road crash rescue activities, if needed, are undertaken
by the responsible agencies.

In Extrication, it is advised to start considering how best to get
these patients out of the vehicle. This does not mean you are
going to be extricating them. However, assess the situation —
get an idea if and how the casualty is trapped, consider what

A Alert
- Patient is aware, alert to their surroundings, able to
open their eyes spontaneously and follow commands
V Verbally responsive

- Patient’s eyes only open in response to verbal
stimulus but can react to the verbal stimulus directed
towards them

P Painfully responsive

- Patient is only responsive to painful stimuli; they may
move, moan or cry out as a direct response to painful
stimuli

U Unresponsive

« Patient does not respond to verbal or painful stimuli

Figure 4. AVPU scale

measures may help in the process, and have this information
ready to handover to arriving rescue technicians. This information
can help provide them with earlier situational awareness and can
aid in their planning and decision-making when they take over
rescue activities.

During this period it is also advised to start obtaining patient
details and prepare to handover the patient. For patient handover,
IMIST is advised for its efficiency in covering key information for
medical care providers, including some basic vital signs, pulse
rate, respiration rate, and consciousness level®' (Figure 5). This can
be delivered as a verbal handover covering just key information
on the patient’s injuries and status.

Conclusion

This paper has proposed the application of CrashMARCHE, a dual
stream mnemonic for use by all firefighters, paramedics, police,
rescue authorities, or anyone else during the initial stages of
their arrival at vehicle collisions with casualties, especially those
with trapped casualties. It has built upon the existing MARCHE
mnemonic used in the tactical medicine sub-discipline to
improve safety and patient care. Its use is aimed to reduce the
cognitive load on the user and provide them with evidence-
based and structured guidance and considerations to assist
their actions and decision-making in what can be chaotic and
highly stressful situations. This model is scalable to an individual’s
scope of practice and is able to be used within multi-disciplinary
team environments as a shared mental model improving
understanding and performance. It should be emphasised that
actions undertaken by the individual should be in-line with their
training, available equipment, and agency procedures. The scene
safety considerations are provided as a prompt to create a safer
scene, not as a must-do list if certain activities are beyond that
individual's scope or abilities.

| Identification
- Provide patient details — name/age

M Mechanism
- Detail what caused their injuries
I Injuries
- List the injuries the patient has received / is suspected
of having

S Signs and symptoms
- List the signs and symptoms the patient is
experiencing. Provide their pulse rate, respiration rate,
level of consciousness (AVPU)

T Treatment
- Provide details of any treatments you have
undertaken and their effect

Figure 5. IMIST handover information
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The adoption of this model is aimed to equip first responders
with an aid to prompt decision-making and influence actions to
improve patient outcomes and establish safer conditions when
working on the scenes of vehicle collisions. It is hoped that this
dual stream mnemonic is considered for inclusion in nationally
and internationally recognised and certified training programs,
individual agencies’ training and procedures, and adopted by
those individuals reading this who are undertaking professional
development hoping to improve their knowledge. Whilst not
an exhaustive list of actions to mitigate these incidents, it is
designed to highlight key actions to improve patient outcomes
and safety during incidents that may present as quite chaotic
and overwhelming for the initial arriving responders.

Barriers to implementation may exist in the absence of
widespread use of MARCHE within civilian settings. While
MARCHE is gaining more momentum and recognition as a
beneficial trauma care primary survey beyond the military
setting, its use and related outcomes within the civilian context
remain significantly under-researched. First aid qualifications
within Australia have traditionally been aligned to DRSABCD
with a need to contextualise and expand beyond that process
evident within this paper. It is hoped that this will encourage
further research investigating the effectiveness of the MARCHE
and CrashMARCHE mnemonics against other mnemonics.
Optimistically, future research will bolster the justification for
widespread adoption of the model or, alternatively, identify
elements for improvement within the CrashMARCHE proposal.
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