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Abstract

Background Prolonged on scene times for physiologically critical but logistically uncomplicated pre-hospital patients are associated
with delayed access to definitive care and poorer outcomes. In volatile, uncertain, complex and ambiguous (VUCA) environments,
cognitive overload, stress and workflow drift commonly produce excess scene time without clear clinical benefit.

Purpose This article outlines the conceptual development of OSCAR, a pragmatic cognitive framework designed to help pre-hospital
clinicians prioritise time in critical care and progress efficiently toward definitive care in VUCA contexts.

Framework Description OSCAR (Oxygenation, Stretcher, Critical care interventions, Anticipated problems, Rotate wheels or blades)
reframes the traditional “stay and play” versus “load and go” dichotomy into a structured, time-focused decision aid. It emphasises early
correction of immediately life-threatening problems, rapid transfer to a controllable transport platform, selective performance of only
outcome critical interventions, anticipatory preparation for deterioration, and prompt initiation of transport by road or air.

Implications OSCAR functions as a temporal and cognitive scaffold rather than a competing clinical algorithm. By externalising
priorities, it reduces reliance on working memory and mitigates cognitive bias under pressure. The framework is applicable across
medical and trauma presentations, road and aeromedical settings and levels of paramedic practice across diverse operational contexts.

Conclusion Embedding structured cognitive frameworks, such as OSCAR, into pre-hospital education and governance may reduce
avoidable scene time, improve decision-making reliability, and support timely delivery of definitive care in high risk, resource-
constrained environments.
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Introduction

Timely access to definitive care is a key determinant of outcome
in many time-critical conditions encountered in the pre-hospital
environment, including major trauma, acute coronary syndromes,
stroke and critical medical emergencies.*®” Where scene times are
prolonged without clear clinical justification, opportunities for
earlier definitive intervention may be lost, particularly for patients
who are physiologically unstable but logistically uncomplicated.’

This paper intentionally focuses on physiologically critical yet
logistically uncomplicated patients, for whom scene time
is primarily governed by clinical workflow, decision-making
and team cognition rather than extrication constraints or
environmental barriers. In this cohort, scene time is highly
modifiable.

Traditional pre-hospital discourse has often framed this
challenge as a tension between ‘stay and play’and ‘load and go.

This binary approach is increasingly recognised as inadequate
for contemporary paramedic practice, which must integrate
complex decision making, advanced life support interventions,
system-level considerations, and dynamic risk management
within resource-constrained and time-pressured environments.2®

This article presents OSCAR, a simple cognitive framework
developed through reflective practice and case review, supported
by the evidence base, and intended to assist pre-hospital
clinicians in prioritising truly time-critical interventions, avoiding
unnecessary on-scene delay, anticipating deterioration, and
progressing patients efficiently toward definitive care within a
VUCA context.

The VUCA context of pre-hospital care

Pre-hospital care is inherently characterised by volatility,
uncertainty, complexity, and ambiguity. Scene conditions
may deteriorate rapidly, information is often incomplete or
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contradictory, patient physiology and system constraints interact
in non-linear ways, and the clinical picture may support multiple
plausible interpretations.*

In such environments, paramedics and retrieval clinicians
experience high cognitive load, time pressure and stress.
Subjective time perception is frequently distorted under stress,
and retrospective review often reveals longer objective scene
times than clinicians perceived at the time.* Cognitive overload
increases vulnerability to heuristic-driven error, fixation and
premature closure?

Within this setting, simple, robust cognitive anchors may help
maintain shared situational awareness, align team priorities and
support consistent decision-making.*

Combating VUCA with VUCA

Borrowing from military and high-reliability organisational
theory, one approach to stabilising decision-making in volatile
environments is to “combat VUCA with VUCA" by deliberately
applying counterbalancing cognitive behaviours:

Volatility — Vision: A clear, shared purpose anchors the team.
In pre-hospital care, this vision is typically early mobilisation
toward definitive care.

Uncertainty — Understanding: Rapid assimilation of the
most meaningful information allows action without requiring
complete certainty.

Complexity — Clarity: Simple, ordered cognitive frameworks
structure action and communication.

Ambiguity — Agility: Teams retain the capacity to adapt
and pivot rapidly as new information emerges without losing
momentum.

The concept of “‘combating VUCA with VUCA" reframes the
challenges of volatile, uncertain, complex, and ambiguous
environments by proposing that the clinician deliberately applies
counterbalancing cognitive and organisational behaviours.
This approach has roots in military command philosophy and
high-reliability organisational theory, where teams operating
in rapidly changing or information-poor environments must
stabilise their decision-making with simple but powerful
cognitive anchors.

From a cognitive load perspective, the VUCA-to-VUCA mapping
serves as a deliberate load-management strategy. Vision
constrains decision dispersion and task sprawl; Understanding
focuses attention on high-value information while filtering noise;
Clarity transforms a complex scene into a small number of ordered
actions; and Agility preserves adaptability without abandoning
the shared cognitive scaffold.** OSCAR operationalises this
approach by translating abstract counter-VUCA principles into a
practical temporal framework for scene management.*

In the pre-hospital environment, this approach is particularly
relevant. Scene conditions may be unstable or deteriorate rapidly
(volatility), information may be incomplete or contradictory
(uncertainty), patient physiology and system constraints interact
in non-linear ways (complexity), and the clinical picture may
support multiple plausible interpretations (ambiguity). Together,
these factors degrade working memory and increase cognitive
load. Amplifying the risk of heuristic-driven error, such as fixation,
premature closure, or defaulting to over-proceduralising, without
adding value.

“Combating VUCA with VUCA” applies four deliberate
countermeasures:

Volatility — Vision

In volatile situations, the clinician narrows attention to a clear,
shared purpose and mission objective. Vision provides an
articulated, stable reference point that anchors the team in
what must be achieved now. In pre-hospital care, that vision
is typically progression toward definitive care while preserving
life. Clearly articulated shared goals, for example, “We need this
patient on the stretcher and moving in under ten minutes, help
orient all actions and interrupt drift toward low-value tasks.

Uncertainty — Understanding

Uncertainty is countered by improving situational understanding
through rapid assimilation of the most relevant information:
key vital signs, mechanism of injury, immediate threats to life,
and transport considerations. Understanding does not require
highly detailed or complete information; rather, it prioritises
meaningful information that guides action. In this way, clinicians
avoid paralysis caused by attempting to eliminate all uncertainty
before committing to a plan or going through default motions
without making a plan.

Complexity — Clarity

Complexity in pre-hospital care often arises when multiple tasks,
priorities, and risks compete for attention. Clarity is created
through simple, ordered frameworks that structure action and
communication. Similar to the zero-point survey™ and primary
survey, OSCAR itself functions as a clarity-generating tool for
VUCA environments: clinicians sequentially move through
Oxygenation, Stretcher, Critical interventions, Anticipated
problems, and Rotate. This structure provides a cognitive “railroad”
that keeps teams aligned even when the clinical situation feels
chaotic.

Ambiguity — Agility

Ambiguity requires agility, the capacity to rapidly adapt and
pivot if required, as new information becomes available without
losing mission momentum. In support of their purpose, agile
teams are willing to modify their plans, escalate interventions,
or change destinations as the patient’s condition evolves. This
adaptability prevents commitment to outdated assumptions
and supports early recognition of deterioration.
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OSCAR functions as a practical implementation of this
counter-VUCA approach. Vision is reinforced throughout by the
explicit drive toward optimal early mobilisation; understanding is
sharpened during early assessment; clarity is generated through
structured sequencing; and agility is embedded through
anticipatory planning.

Cognitive load and why OSCAR helps

Cognitive load refers to the working memory resources required
to perform a task at a given moment. In prehospital care,
cognitive load is shaped by time pressure, emotional stress,
multitasking, information uncertainty, equipment management
and environmental instability. When cognitive load is excessive or
poorly managed, clinical performance degrades, error likelihood
increases and workflow efficiency declines—often without the
clinician recognising this in real time 3“2

Paramedic practice frequently occurs at or near the limits of
working memory capacity. High cognitive load interacts with
stress and emotion, distorts subjective time perception, and
increases reliance on heuristics, procedural defaulting, fixation
and premature closure?? In this context, avoidable scene time
is often a cognitive phenomenon rather than a purely clinical
necessity.

OSCAR is explicitly designed to function as a cognitive load
management scaffold within VUCA pre-hospital environments.
It supports cognition in three key ways. First, it reduces intrinsic
cognitive load by narrowing attention to a small number
of time-critical priorities relevant to physiologically unstable
yet logistically uncomplicated patients. Second, it reduces
extraneous cognitive load by providing a simple, ordered
structure for action and communication, reducing the need
for continuous reprioritisation under pressure. Third, it supports
shared mental models, enabling teams to coordinate effectively
with fewer verbal exchanges and less cognitive effort 2"

Recent paramedic-specific cognitive load research identifies
structured frameworks, algorithms, anticipatory behaviours, cue
utilisation and shared mental models as effective strategies for
managing cognitive load in high-pressure clinical contexts
OSCAR aligns with these evidence-based strategies, positioning
it not as an informal heuristic but as an applied cognitive load
intervention designed for real-world prehospital practice.”

Conceptual development of OSCAR

OSCAR emerged from reflective analysis of pre-hospital trauma
and medical cases exhibiting disproportionately long scene times
for uncomplicated but critically unwell patients. Observational
and registry-based studies suggest that scene-time variation is
often weakly correlated with injury severity and more strongly
influenced by workflow and intervention choices. ™

Observation of air medical and retrieval practice further
informed the framework. Despite greater technical capability,
helicopter emergency medical service (HEMS) teams frequently
demonstrate disciplined scene management and explicit
thresholds for pre-departure versus en route interventions.
This reflects an operational understanding that the primary
advantage of the platform is speed, not procedural depth.’*™

Definitions: uncomplicated and complicated
patients

Uncomplicated patients

Uncomplicated patients are those for whom no physical,
environmental, or technical barriers prevent early mobilisation
and transport. They are physiologically unwell or at risk of
deterioration, but extrication is not the rate-limiting step in their
progression toward definitive care.

As a consequence, scene time is predominantly determined
by clinical workflow, sequencing and team cognition—and
is therefore highly modifiable. These patients are the core
population for which OSCAR is designed.

For this classification of patients, scene time is not only
operationally modifiable but cognitively modifiable, making
them the population in which structured cognitive frameworks,
such as OSCAR, are most likely to confer benefit. %

Complicated patients

Complicated patients are those whose movement or access is
constrained by entrapment, hazardous environments, structural
barriers or the requirement for specialist rescue. In these cases,
scene time is driven primarily by extrication complexity rather
than clinical decision-making.

While OSCAR will continue to support prioritisation, anticipation
and preparedness in such scenarios, it is unlikely to meaningfully
impact extrication-limited timelines to definitive care.

The OSCAR Framework

O = Oxygenation

Early control of catastrophic haemorrhage, airway compromise,
ventilation failure and pending circulatory collapse, aligns with
established trauma and resuscitation paradigms.'>'®

The comprehensive primary survey CABCDE addresses these
immediate threats, justifying delayed movement initially to
optimise tissue oxygenation. In contrast, undertaking
non-life-saving interventions on scene, does not confer
equivalent benefit and often increases scene time without
improving outcomes.!

S = Stretcher (mobility and platform)

Early transfer onto a controllable transport platform facilitates
shorter overall pre-hospital intervals and earlier access to
definitive care? Remaining static while performing non-critical
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procedures contributes to avoidable delay without proven
outcome benefit."”

C = Critical care interventions required

OSCAR promotes a selective approach to advanced interventions.
Only procedures that are both time-sensitive and outcome-linked
justify delaying departure® Indiscriminate performance of
advanced life support procedures increases cognitive load and
scene time without consistent evidence of benefit.'™®

A = Anticipated problems and deterioration

Physiological deterioration is rarely sudden and is typically
preceded by abnormal vital signs and warning indicators.™"
Anticipatory preparation, such as early defibrillation pad
placement,”® airway contingency planning or pre-emptive
medication preparation, supports rapid responses to patient
deterioration without delaying mobilisation momentum.

R = Rotate wheels or blades

The survival benefit of HEMS is closely linked to reductions
in time to definitive care and is attenuated or lost when
prolonged scene times negate transport-time advantages.™'
Similar principles apply to ground transport, where scene time
constitutes a substantial proportion of the total pre-hospital
interval in rural and remote settings.

Prolonged scene times erode this advantage and may negate
the survival benefit associated with rapid transport platforms.

Integrating OSCAR with existing frameworks
OSCAR is intended to function as a temporal scaffold rather than
a competing clinical algorithm. It complements established
assessment, resuscitation, and trauma framewaorks by structuring
when decisions are made rather than dictating what clinical
decisions must occur.

By providing a shared mental model, OSCAR supports team
coordination, reduces omission of critical steps and enhances
reliability in high-risk and time-pressured environments.?

Implications for education and practice

Cognitive aids reduce reliance on working memory under
stress and mitigate common biases, such as proceduralism
and confirmation bias.* Embedding OSCAR within pre-hospital
education, training and clinical governance frameworks may
support more consistent, time-efficient decision-making across
diverse operational contexts.”!

Limitations and future evaluation

OSCAR is a conceptual, practice-informed framework. It has
not yet been prospectively evaluated against patient-centred
outcomes, scene-time metrics, or clinician cognitive load. Its
proposed value lies in plausibility, cognitive load reduction,
and improved consistency of clinical sequencing rather than
demonstrated outcome superiority. Future evaluation should

explore its impact on scene time, decision reliability, team
performance and educational utility across a range of pre-hospital
systems.

Future evaluation of OSCAR should follow a staged
and pragmatic roadmap. Initial modelling should occur in
simulation environments—high-fidelity or in-situ—comparing
OSCAR-guided and unguided teams managing comparable
cases. Outcomes of interest may include scene time, time to key
actions, procedural omission or error rates and both subjective
and objective measures of cognitive load.>*

Subsequent pilot implementation within operational services
could embed OSCAR into cognitive aids, pre-briefs or local
governance tools, allowing observational or quality-improvement
evaluation of scene time and workflow metrics before and after
introduction ',

Collaboration with university paramedicine programs and
simulation centres would further enable examination of
learning curves, skill retention and transfer of OSCAR-based
decision-making from simulation to clinical environments?
lterative refinement using implementation science approaches
and user feedback is essential, as cognitive load research suggests
that context, task complexity and experience level all influence
the effectiveness of structured cognitive tools.

Conclusion

Prolonged and poorly justified on-scene times for physiologically
critical yet logistically uncomplicated prehospital patients
represent a modifiable contributor to delayed definitive care."”
In VUCA environments, this delay is often driven less by clinical
necessity than by cognitive overload, workflow drift and diffuse
prioritisation under pressure.

“Combatting VUCA with VUCA" allows clinicians to stabilise
decision-making under these conditions by deliberately
applying Vision, Understanding, Clarity, and Agility: maintaining
a shared focus on early progression toward definitive care,
assimilating only the most meaningful information required to
act, structuring action through simple cognitive frameworks,
and retaining the capacity to adapt rapidly as conditions evolve.

OSCAR provides a pragmatic, evidence-aligned cognitive scaffold
that supports early lifesaving intervention, rapid mobilisation,
selective procedural decision-making, and anticipatory planning.
By functioning as a temporal guide rather than a prescriptive
algorithm, OSCAR stabilises decision-making while preserving
clinician autonomy and adaptability.

Although conceptual in nature, OSCAR s grounded in established
prehospital, retrieval, and human-factors literature. It offers
a practical framework for paramedics and retrieval clinicians
seeking to deliver time-critical care reliably and efficiently in
austere and high-threat environments by adopting a high-
performance momentum mindset.
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