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In their recent viewpoint, Izquierdo-Condoy et al [1] present
a comprehensive analysis of the transformative potential,
current applications, and future implications of artificial
intelligence (AI) in medical education. They advocate for
integrating Al literacy into medical curricula as health care
systems become increasingly Al driven. I fully endorse this
forward-looking perspective.

However, I would like to extend the discussion by
highlighting a complementary yet underexplored issue: the
implications of clinical practice in contexts where Al support
is unavailable, unreliable, or deliberately restricted. While
Izquierdo-Condoy et al [1] analyze the risks associated with
integrating Al into medical curricula, less attention is given to
the consequences of Al absence following training in Al-rich
environments. The authors acknowledge that technological
disparities may hinder equitable Al adoption [1], implying
that Al-supported care cannot be universally guaranteed.

Emerging empirical evidence suggests that the removal
of Al assistance after habitual use may adversely affect
cognitive engagement and task performance. In an electro-
encephalography study, Kosmyna et al [2] reported that
reliance on generative Al during essay writing was associated
with reduced alpha- and beta-band functional connectivity —
interpreted as diminished distributed network engagement—
compared with unaided writing. Participants who initially
relied on generative Al and were subsequently required to
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write without Al assistance exhibited persistently reduced
connectivity and lower cognitive engagement, alongside
poorer memory recall [2]. Behavioral performance decre-
ments following AI withdrawal have also been documen-
ted in technical medical tasks, such as digestive endoscopy
[3]. More broadly, the medical education literature cautions
that when AI substitutes for clinical reasoning (cognitive
off-loading) rather than augments it, risks to skill acquis-
ition and retention may emerge [4]. Together, these find-
ings suggest that sustained Al-mediated training may affect
broader mechanisms of skill development, with vulnerabil-
ities becoming evident in Al-absent contexts. Although
preliminary, this evidence raises the possibility that prolonged
Al reliance during training may reshape neurocognitive
engagement in ways that have unintended consequences when
independent performance is required.

These considerations are particularly salient in high-stakes,
resource-constrained environments such as remote or isolated
practices, military operations, disaster and humanitarian
responses, and other extreme operational settings, where
health care professionals’ cognitive performance is particu-
larly strained by stress. In such contexts, the absence of Al
support, combined with potential Al-mediated disruption of
skill development during training, could compound vulner-
ability precisely when independent cognitive performance,
such as clinical reasoning, is most critical.
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This argument does not oppose Al integration. Al will
likely enhance efficiency across many health care settings.
However, ensuring safe and equitable care may require
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proficiency [5]. In parallel, longitudinal research is needed
to determine whether Al-mediated training produces durable
changes in brain function and clinical performance.

preserving Al-independent competence. Drawing inspiration
from high-reliability industries such as aviation—where
automation failure scenarios and minimum unaided practice
are standard—medical education could incorporate structured
Al-withdrawal exercises and defined thresholds of unaided

As medical education accelerates toward Al integration,
preparing physicians to practice both with and without Al
support may represent a safeguard for patient safety and
professional autonomy.
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