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Abstract

Artificial intelligence is rapidly becoming embedded within healthcare systems, reshaping
diagnostics, treatment pathways, and clinical decision-making. While these systems
promise unprecedented improvements in efficiency and accuracy, they simultaneously
introduce systemic risks that extend beyond technical performance into ethical,
institutional, and societal domains.

This paper argues that current approaches to healthcare Al are insufficiently grounded in
ethical design and governance, creating a gap between technological capability and
clinical responsibility. It introduces the LIVINS Framework, a structured model for the
deployment of safe, explainable, and human-centered Al systems in healthcare
environments.

The framework is built upon five pillars- Legibility, Intervention Control, Validation,
Impartiality, and Normative Accountability. Together, these pillars redefine how Al systems
should be designed, evaluated, and governed within high-stakes medical contexts.

This paper advances the position that ethical alignment is not a secondary consideration
but the primary condition for the legitimacy of healthcare Al. Without it, the integration of
artificial intelligence risks undermining clinical trust, patient safety, and institutional
integrity.

1. Introduction- The Misalignment Problem



Healthcare has always operated under a fundamental constraint- decisions must be both
technically correct and ethically justified. Artificial intelligence challenges this balance by
introducing systems that may achieve high levels of predictive accuracy while remaining
opaque, unaccountable, or misaligned with human values.

The current trajectory of Al adoption in healthcare is largely driven by performance metrics.
Models are evaluated based on accuracy, sensitivity, and efficiency. While these metrics
are important, they are insufficient. A system that produces correct outputs without
explainability or accountability cannot be considered safe in a clinical environment.

This creates what can be described as the misalignment problem. Al systems are
optimised for performance, while healthcare systems are grounded in ethical
responsibility. When these two dimensions diverge, the result is a system that may function
technically but fail institutionally.

This paper argues that the future of healthcare Al depends on resolving this misalignment.
Itis not enough for Al systems to work. They must also be understandable, controllable,
fair, and accountable.

2. From Tool to Actor- The Transformation of Al in Healthcare

Historically, tools in healthcare have been passive instruments. They extended the
capabilities of clinicians but did not participate in decision-making. Al represents a shift
from tool to actor.

Modern Al systems do not simply assist. They analyse, predict, and recommend. In some
cases, their outputs directly influence clinical decisions. This transformation changes the
structure of responsibility within healthcare systems.

When Al becomes an actor, several critical questions emerge-



Who is responsible for Al-driven decisions?

How should clinicians interpret algorithmic outputs?

What happens when Al recommendations conflict with human judgment?

These questions cannot be answered through technical improvements alone. They require
a redefinition of how Al systems are positioned within clinical workflows.

This paper takes the position that Al must remain a bounded actor. It can influence
decisions, but it must never operate outside human oversight or ethical constraints.

3. Structural Risks in Healthcare Al

The risks associated with healthcare Al are not incidental. They are structural, emerging
from the way these systems are desighed and deployed.

3.1 Opacity and Epistemic Risk

Many Al systems operate without providing interpretable reasoning. This creates what can
be described as epistemic risk, where decisions are made without clear justification. In
healthcare, this undermines both clinical reasoning and patient trust.

3.2 Bias Amplification

Al systems inherit the biases presentin their training data. In healthcare, this can lead to
unequal treatment outcomes across demographic groups. Bias is not merely a technical
flaw. It is an ethical failure.



3.3 Diffusion of Responsibility

When Al systems are integrated into decision-making, responsibility becomes fragmented.
Developers, clinicians, and institutions all play a role, but accountability is often unclear.
This creates a governance gap.

3.4 Over-Automation and Deskilling

Excessive reliance on Al can lead to the erosion of clinical expertise. If clinicians become
dependent on automated systems, their ability to make independent judgments may
decline over time.

3.5 Trust Degradation

Trust is foundational to healthcare. Systems that are opaque, biased, or unreliable erode
this trust, not only in technology but in institutions themselves.

4. The LIVINS Framework

To address these challenges, this paper introduces the LIVINS Framework, a structured
model for ethical Al deployment in healthcare.

4.1 Legibility

Al systems must be legible to human users. This means that outputs should be
interpretable, transparent, and accompanied by meaningful explanations.



Legibility is not optional. It is a prerequisite for trust and informed decision-making.
Without it, Al systems function as black boxes, incompatible with clinical accountability.

4.2 Intervention Control

Humans must retain the ability to intervene, override, and question Al outputs. This
ensures that Al remains a tool within a human-controlled system.

Intervention control establishes clear boundaries. Al can assist, but it cannot dominate
decision-making processes.

4.3 Validation

Al systems must undergo rigorous validation before and after deployment. This includes
testing across diverse populations, real-world scenarios, and edge cases.

Validation is not a one-time process. It is continuous, reflecting the dynamic nature of
healthcare environments.

4.4 Impartiality

Bias must be actively identified and mitigated. This requires diverse datasets, fairness-
aware algorithms, and ongoing evaluation of system performance across demographic
groups.

Impartiality is essential for ensuring that Al systems do not reinforce existing inequalities.

4.5 Normative Accountability



Clear accountability structures must be established. This includes defining responsibility
at every stage of the Al lifecycle, from development to deployment.

Normative accountability ensures that ethical responsibility is not abstract but
operationalised within institutions.

5. Reframing Clinical Intelligence

The integration of Al into healthcare requires a redefinition of clinical intelligence.
Traditionally, clinical intelligence has been understood as the combination of knowledge,
experience, and judgment possessed by medical professionals.

Al introduces a new dimension. It provides data-driven insights that can augment human
reasoning. However, it does not replace the human capacity for ethical judgment,
contextual understanding, or empathy.

This paper argues that clinical intelligence must be understood as a hybrid system, where
human and artificial components interact. The challenge is nhot to maximise automation,
but to optimise this interaction.

The LIVINS Framework provides a structure for achieving this balance.

6. Implementation at System Level

For the LIVINS Framework to be effective, it must be implemented at the institutional level.



Healthcare organisations should establish dedicated Al governance bodies responsible for
evaluating and monitoring Al systems. These bodies should include clinicians,
technologists, ethicists, and legal experts.

Regulatory frameworks must be updated to reflect the unique challenges of Al. This
includes defining standards for explainability, validation, and accountability.

Developers must adopt a design philosophy that prioritises ethical alighment from the
outset. This requires interdisciplinary collaboration and a shift away from purely
performance-driven metrics.

Education and training are also critical. Clinicians must be equipped to understand and
critically evaluate Al systems, while developers must understand the clinical and ethical
context of their work.

7. Case Application- Lung Cancer Detection Systems

The application of Al in lung cancer detection illustrates both the potential and the risks of
healthcare Al.

Al systems can analyse chest X-rays and identify early-stage cancer with high accuracy.
This has significant implications for early diagnosis and patient survival.

However, without explainability, clinicians may struggle to trust these systems. Without
validation across diverse populations, the systems may produce biased outcomes.
Without clear accountability, errors may go unaddressed.

Applying the LIVINS Framework ensures that these systems are not only effective but also
safe and trustworthy. Legibility enables clinicians to understand model outputs.



Intervention control ensures human oversight. Validation guarantees reliability. Impartiality
addresses bias. Normative accountability defines responsibility.

8. Strategic Implications

The adoption of ethical Al in healthcare has broader implications for policy and society.

Governments must recognise that Al in healthcare is not merely a technological issue buta
governance challenge. Policies must be designed to ensure that Al systems are aligned
with societal values.

Healthcare institutions must move beyond experimental adoption and towards structured
integration, guided by clear frameworks.

The private sector must recognise that long-term success depends on trust. Systems that
prioritise performance over ethics may achieve short-term gains but will ultimately fail to
gain acceptance.

9. Conclusion- From Capability to Responsibility

Artificial intelligence represents a profound advancement in healthcare capability.
However, capability without responsibility is insufficient.

This paper has argued that the future of healthcare Al depends on ethical alignment. The
LIVINS Framework provides a structured approach to achieving this alignment, ensuring
that Al systems are legible, controllable, validated, impartial, and accountable.

The central question is no longer what Al can do, but what it should do.



The answer to this question will define not only the future of healthcare, but the role of
humanity within increasingly intelligent systems.



