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Reliability engineering techniques have been widely adopted across numerous industries to enhance safety and system
performance. Their application in healthcare has also been explored, given that medicine is often regarded as one of the
most safety-critical fields. The World Health Organization (WHO) reports that unsafe healthcare practices contribute to at
least one death every minute worldwide. Medical errors, in particular, remain a persistent challenge, leading to significant
rates of morbidity and mortality.

Because medical errors directly compromise patient safety, their analysis, prediction, and reduction are pressing concerns
in healthcare research. Scholars and practitioners have long debated strategies to mitigate these risks, emphasising the
need for a solid theoretical foundation to formalise, analyse, and quantify medical errors. Taxonomies of medical error
play a crucial role in this process, as they provide structured ways to classify and understand the diverse causes and
manifestations of errors.

In review [1], a structured taxonomy for medical errors is proposed that distinguishes between cognitive errors, arising
from human decision-making and organisational factors, and technical errors, associated with devices, software, and
procedural reliability. Within this framework, reliability engineering methods can be applied to three primary healthcare
entities: the human factor, clinical software, and medical equipment and devices. Furthermore, the taxonomy must now
account for emerging error categories introduced by Al/ML-based systems, including Software as a Medical Device
(SaMD), Software in a Medical Device (SiMD), and Al-Driven Hardware. These categories highlight the need for specialized
reliability approaches in the era of smart and precision medicine.

Reliability engineering offers promising tools in this regard, yet its use in healthcare remains less systematic compared to
industrial domains.
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