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linical training in anesthesia continuously places

trainees in high-risk situations: managing

difficult airways, obtaining venous access in
unstable patients, or responding to sudden crises during
surgery. These situations require quick decision-making
under pressure, wherein experience can lead to critical
errors. Although simulation-based training has increased
preparedness, it rarely replicates the unpredictability,
emotional intensity, and time pressure of real-life
environments. As a result, the transition of trainees from
simulated practice to actual patient care remains
challenging [1].

What fills this gap is not merely theoretical knowledge
but structured and timely guidance from instructors. In
critical moments, concise and precise cues can ensure
patient safety and transform high-risk situations into
valuable learning opportunities [2]. However, while the
importance of clinical supervision is well recognized, the
form and timing of guidance specifically how it is
conveyed to the trainee during the procedure has received
less theoretical attention [3].

Conceptual Framework

Here, we introduce a new metaphor that can provide
greater clarity: clinical pace notes, inspired by rally
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racing. In rally racing, drivers operate in unpredictable
and often dangerous environments at very high speeds.
Successful performance relies not only on the driver’s
technical ability, but also on close, real-time coordination
with the co-driver. The co-driver provides coded,
concise, and precise instructions using pace notes that
anticipate upcoming turns and obstacles. If delivered at
the right moment, the driver can act with foresight;
otherwise, even professional drivers are at risk of errors
and accidents [4].

This metaphor closely resembles clinical training.
Trainees, like drivers, traverse unknown and dangerous
paths. Instructors, in a role comparable to that of co-
drivers, provide timely verbal cues that anticipate and
highlight forthcoming challenges. Clinical pace notes are
not lengthy lectures or direct interventions but structured
signals that are synchronized with the rhythm of action,
maintaining both patient safety and learner independence
[5].

For example, in managing a difficult airway, the
instructor might give sequential cues: “Prepare suction,”
“Adjust the head,” “Rotate the blade slightly,” “Pause
and re-oxygenate.” Each brief cue is tailored to the action
process and aligned with the trainee's skill level. This
type of guidance reduces cognitive load, minimizes the
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risk of error, and transforms a critical situation into a rich
learning experience [6] (Table 1).

Table 1- Comparing rally and clinical training

Rally Race Clinical Training

Educational Operation

Left 3, thghten

Jump, keep right
100, crest, caution
Co-diver: continuous

and timed cues guidance

Adjust the angle, rotate the blade slightly

Prepare suction, blade in midline
Advance catheter slowly, anticipate resistance  Mental preparation for risky actions
Clinical instructor: momentary and precise

Reducing clinical errors in risky
situations
Risk prediction and prevention

Reducing cognitive load and
improving quick decision making

Clinical pace notes are closely connected to recent
developments in digital health and simulation-based
learning. One example is the use of digital twins in
medicine, which assist clinicians by offering real-time,
patient-specific simulations that inform clinical decision-
making [7]. Additionally, Al feedback systems are
personalizing training. However, the metaphor of pace
notes emphasizes a lasting truth: technology can be
complementary but cannot replace the human instructor
who provides the necessary supportive framework in
critical moments through judgment, timing, and empathy
[8]. Implementing the concept of clinical pace notes in
training has several important implications: first,
redefining instructor guidance not as scattered
interventions but as a structured and purposeful practice.
Second, creating a framework for classifying types of
pace notes across various procedures, including effective
language, sequencing, and timing for novice trainees.
Third, providing a basis for standardizing instructor
training so they can deliver the most accurate cues at the
most appropriate moments, just as co-drivers practice
optimizing their timing and terminology [9-10]. Finally,
clinical pace notes can become a valuable tool in fields
beyond anesthesia, such as emergency medicine, surgery,
and intensive care.

Future Directions

Further research is needed to clarify the potential role
of clinical pace notes in influencing both trainee learning
outcomes and patient safety indicators. Future studies
may explore whether structured instructional cues can
meaningfully reduce error rates among novice learners,
whether they support more rapid skill development
without limiting learner autonomy, and how trainees
interpret and internalize such guidance when working
under stressful clinical conditions. Addressing these
areas could help move the concept beyond a theoretical
analogy and toward a validated framework capable of
informing the design of educational curricula,
simulation-based training, and clinical supervision
strategies.

Conclusion

Translating the concept of rally pace notes into the
context of medical education offers a fresh way of
understanding instructor guidance in high-risk learning
environments. Just as pace notes help drivers anticipate
and manage hazardous conditions, clinical pace notes
may help structure procedural learning by preparing
trainees for upcoming challenges. When applied
thoughtfully, this approach has the potential to reduce
errors while fostering confidence, supporting learner
independence, and facilitating effective skill acquisition
in high-stakes clinical practice.
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