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Beyond Algorithms: Protecting the Reasoning Skills of Future Clinicians in an Al-driven Era

It’s no longer a fantasy to have an Al-empowered
junior doctor who can use algorithms to diagnose
clinical conditions. The influence on clinicians’
thinking as Al enters clinical routines, from radiology
to emergency triage, is profound. Al can bring
precision and efficiency, but misapplication of the
technology could degrade the fundamental cognitive
skills that make up clinical expertise. Today the
question is not whether to use Al in clinical practice,
but how to use it effectively, preserving the instinctive
experience-based judgement of clinicians, while
benefiting from the technological support. As we
become more reliant on artificial intelligence it is
important to consider how this may influence
clinicians” thinking in years to come. Will they
carefully consider each case or will Al be their sole
diagnostic tool?

Al is good at pattern recognition, data synthesis
and probabilistic reasoning. Technologies like IBM
Watson, DeepMind’s AlphaFold and clinical decision
support systems have demonstrated impressive
results in diagnosing complex diseases and predicting
outcomes.! In high-stakes settings, Al can help reduce
diagnostic errors, streamline processes and identify
subtle differences that may be missed by humans. Yet,
this capability comes with a cognitive cost. Frequent
dependence on artificial intelligence may result in
cognitive offloading the practice of delegating mental
tasks to external systems, thereby diminishing internal
reasoning capabilities.?2 Healthcare professionals might
start to place greater trust in algorithms than in their
own judgment, particularly when faced with time
constraints or uncertainty. They may have
opportunities to get involved in problem-solving,
which may further reduce their reasoning abilities.3

Clinical reasoning is far more than a repetitive
logical exercise; it encompasses a variety of
educational, reflective, and team-based practices.*
There exists a dynamic interplay of experience, pattern
recognition, and contextual judgment for each patient.
Experienced clinicians frequently rely on “gut
feelings” informed by years of exposure to subtle
clinical cues. Although difficult to quantify, this
intuitive reasoning becomes especially vital in
ambiguous or atypical cases.> As artificial intelligence
approaches widespread clinical integration, it will be
essential for clinicians to accurately evaluate
diagnostic tools' performance using realistic and

clinically pertinent metrics, ensuring human reasoning
remains central for decision-making.4

While the adaptability of machine learning
algorithms has opened new avenues, abrupt over-
reliance on artificial intelligence (AI) may diminish
innate skills. Regular use of AI can shrink the
“analytical mental pathways,” thereby decreasing the
brain’s engagement in critical thinking. Long-term
dependence on Al may impair neuroplasticity, the
brain’s capacity to reconfigure its neural networks—
and consequently, making it difficult for clinicians to
maintain their reasoning and problem-solving skills.
Therefore, technology influences neural restructuring,
leading to cognitive deskilling. As Al has already
entered our doors, we must consciously monitor its
influence in the medical field as we transition from
human-driven problem identification to Al-driven
pattern recognition for diagnosis.?

There is a plausible concern that technology use
can either enhance or impair brain function depending
on how it's integrated into practice. This means Al
should be used to stimulate the reasoning rather than
to replace it in the clinical settings.® In medicine
intuition is not merely guesswork but is a skill learnt
through gradual exposure, reflection followed by
sequential pattern recognition. It allows clinicians to
identify presented subtle signs and make decisions
after interpreting the patient narratives in the face of
uncertainty. In comparison, despite its computational
strength, Al still lacks this depth of human nuance.”
Therefore, as the machines are becoming smarter day
by day, the art of listening, interpreting still remains
relevant.®

Clinicians must actively engage with Al outputs
to keep this art alive. Instead of blindly accepting
algorithmic recommendations at face value, they
should interrogate the logic, compare it with their own
reasoning, and reflect on differences. This dual-
processing approach augments both machine and
human cognition.® To benefit from Al without
compromising clinical judgment, deliberate strategies
are necessary, such as using Al as a second opinion,
promoting reflective practice, and employing Al to
reduce administrative burden to reserve mental
bandwidth for complex reasoning. Lastly, medical
education must evolve; future doctors need to learn
when and how to trust Al. We stand at the crossroads
of innovation and intuition, the path forward is clear:
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train minds that think with machines, not through
them. Only then can we ensure that the art of medicine
survives the age of algorithms.
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