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Abstract: With the acceleration of global population aging, artificial intelligence (AI) nursing has
become an important approach to addressing the rapidly growing demand for care services.
However, the ethical risks and moral uncertainties associated with Al-assisted care require
systematic clarification and normative guidance. This study investigates the construction of moral
boundaries and ethical norms for Al nursing in an aging society. Drawing on the ethics of care,
technology ethics, and responsibility ethics, it analyzes the mechanisms through which ethical risks
emerge in Al nursing, including algorithmic bias, opaque decision-making, data privacy
vulnerabilities, and the potential erosion of genuine human care under the dominance of technical
rationality. The paper argues that traditional nursing ethics, centered on human caregivers, faces
challenges of subject generalization, role ambiguity, and unclear standards when AI systems
participate in care practices. On this basis, the research demonstrates the necessity of integrating Al
ethics into nursing ethics to promote a paradigm shift toward human-machine collaboration. It
proposes the construction of a multidimensional nursing framework that embeds ethical review
throughout the life cycle of Al nursing technologies, emphasizes algorithm interpretability and
accountability, and safeguards the dignity, autonomy, and rights of older adults. The study aims to
provide theoretical support and practical guidance for the healthy development of Al nursing,
promote the deep integration of technological empowerment and humanistic care, and achieve both
quality improvement and ethical balance in nursing services in an aging society.
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1. Introduction

The accelerated evolution of global population aging and the rapid advancement of
artificial intelligence (AI) are significantly reshaping the traditional nursing model. Al
nursing has emerged as a pivotal solution to address the increasing medical demands of
an aging society, offering notable advantages in optimizing efficiency and allocating
resources. However, the integration of Al into nursing practices has also sparked debates
regarding ethical ambiguities, unclear attribution of responsibilities, and the potential
erosion of humanistic care [1, 2]. The traditional ethical framework for nursing struggles
to provide adequate explanations and guidance in the face of these technological
disruptions. Consequently, there is an urgent need to establish a normative system that
harmonizes technological innovation with ethical principles. This paper explores the
mechanisms underlying the formation of ethical dilemmas in Al nursing within the
context of an aging population, drawing upon the frameworks of care ethics, technology
ethics, and responsibility ethics. It further examines the governance challenges posed by
these dilemmas and outlines pathways for transforming the conventional nursing ethics
model. By proposing a novel ethical standard system centered on human-machine
collaboration and incorporating interpretable algorithms, this research aims to offer
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theoretical insights and practical strategies for the sustainable development of Al nursing
[1]. The study advocates for a balanced integration of technological empowerment and
humanistic care, ensuring that nursing services and ethical considerations are effectively
aligned in an aging society.

2. Related Concepts and Theoretical Foundation
2.1. Definition of Core Concepts
2.1.1. AI Nursing

Al nursing refers to an innovative model that integrates advanced Al technologies,
including machine learning, natural language processing, computer vision, and the
Internet of Things, to simulate, enhance, or support human caregiving activities
throughout the nursing process. The primary objective of this approach is to achieve high
levels of precision, efficiency, and personalization in nursing services by leveraging
intelligent perception, comprehensive data analysis, and decision-making assistance.
Specific applications of Al nursing encompass areas such as health monitoring, daily life
support, emotional well-being, and clinical decision-making, including Al-assisted
diagnosis and the formulation of nursing plans. Importantly, Al nursing is not intended
to replace human nurses but rather to foster a collaborative "human-machine" partnership
[2]. This collaboration allows nurses to avoid repetitive and physically demanding tasks,
enabling them to concentrate on responsibilities that require communication, emotional
connection, and critical value judgments. Such advancements are particularly significant
in addressing the challenges posed by an aging population, ultimately enhancing the
overall quality of nursing care [2, 3].

2.1.2. Aging Society

An aging society refers to a demographic structure characterized by a rising
proportion of elderly individuals, resulting from a decrease in the proportion of younger
people and an increase in the proportion of older adults relative to the total population.
Internationally, this is often defined by those over 60 years old accounting for 10% of the
total population or those over 65 years old making up 7%. Beyond being a demographic
term, an aging society represents a broader socio-economic and cultural phenomenon. It
is associated with challenges such as a reduced labor force, a significant rise in expenses
related to elderly care and healthcare, shifts in family structures, and evolving demands
for improved quality of life among older individuals [4]. These dynamics place
considerable strain on traditional, human-dependent caregiving systems, underscoring
the urgent need for technological advancements. This situation also provides a practical
foundation for exploring the ethical dimensions of integrating artificial intelligence into
nursing and caregiving practices, aiming to address the complex needs of an aging
population effectively.

2.1.3. Moral Boundaries

Moral boundaries refer to the ethical standards and principles that individuals
should adhere to in their thoughts, words, and actions to protect personal dignity, rights,
interests, and overall well-being within specific social or professional contexts. These
boundaries define what is considered "right" and "wrong" and serve as a critical "warning
line" to prevent behaviors that may violate established norms or cause harm. In the realm
of Al nursing, moral boundaries are not rigid or static; rather, they represent a dynamic
and multidimensional framework. This framework encompasses areas such as the
responsible application of technology, safeguarding personal privacy, ensuring ethical
human-computer interactions, and clearly defining accountability [5]. By adhering to
these moral boundaries, the scope of Al technology in medical care can be legally,
appropriately, and reasonably clarified. The ultimate goal is to ensure that technological
advancements consistently prioritize the fundamental interests of humanity, preserving
individual value and dignity while fostering progress.
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2.2. Theoretical Foundation
2.2.1. Ethics of Care

Ethics of care is a theory that emphasizes the importance of interpersonal
relationships, specific contexts, emotions, and moral orientations [6, 7]. It critiques the
traditional reliance on abstract norms and universal principles of justice, instead
positioning care as a fundamental moral value. This perspective asserts that morality is
deeply rooted in the tangible interdependence among individuals, highlighting the
significance of empathy, a sense of responsibility, and timely responsiveness to the needs
of others [4, 8]. In the context of Al nursing, the ethics of care serves as a foundational
framework for evaluating the degree to which technology aligns with human-centric
values. Several critical questions arise: Can Al systems genuinely understand and address
the emotional needs of elderly individuals? Will algorithmic decision-making processes
overlook personal experiences and preferences? Furthermore, how can the "human-
machine collaboration" model enhance empathy and compassion within nursing practices?
These inquiries underscore the necessity of integrating ethical considerations into the
development and application of Al technologies in caregiving environments.

This study employs the ethics of care as a guiding principle to establish an ethical
framework that prioritizes human-centered values and embodies a profound sense of
humanistic care. By focusing on the relational and emotional dimensions of caregiving,
this approach seeks to ensure that technological advancements in Al are not only
functional but also deeply attuned to the nuanced needs of individuals. The framework
aims to bridge the gap between technological efficiency and the essential human qualities
of empathy and compassion [9]. This alignment is critical for fostering trust and ensuring
that Al systems contribute meaningfully to the well-being of those they are designed to
assist, particularly in sensitive contexts such as elder care. By embedding these principles
into the core of Al development, the study aspires to promote a more inclusive and
ethically sound approach to innovation in the field of nursing.

2.2.2. Technology Ethics

Technology ethics examines the moral relationships and value conflicts between
technology, humans, society, and the natural environment. Its core purpose is to provide
a thorough ethical evaluation and regulation of the design, research, development,
application, and impact of technology. This field emphasizes the value-laden nature of
technology, arguing that it is not merely a neutral tool but one whose internal logic and
structure influence human behavior and decision-making. In the context of artificial
intelligence (Al) care, technology ethics addresses critical issues such as algorithmic bias,
data privacy, security vulnerabilities, and the potential erosion of human autonomy [10].
During the conceptualization phase of technological development, principles such as
Value Sensitive Design are incorporated, alongside ethical reviews, risk assessments, and
public engagement, to ensure that Al technologies evolve in alignment with societal
interests. By offering a systematic framework for identifying and mitigating potential
risks, technology ethics serves as a foundation for establishing ethical standards and
promoting the principle of "technology for good," ensuring that advancements in Al
nursing contribute positively to society.

2.2.3. Responsibility Ethics

The German philosopher Hans Jonas introduced the concept of responsibility ethics,
emphasizing the need for human behavior to account for its long-term impact on the
future, nature, and all forms of life. In the context of technological advancements, this
ethical framework underscores the obligation to ensure that actions align with the
preservation of human life and the environment. Applied to Al nursing, responsibility
ethics holds significant practical importance by urging developers, medical institutions,
and users to take accountability for the immediate and long-term effects of Al technologies.
This includes proactively identifying and mitigating systemic risks, such as the potential
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to deepen social inequalities or reinforce digital divides. Responsibility ethics advocates
for a proactive approach, transitioning from reactive measures to preventive strategies. It
also emphasizes the establishment of robust mechanisms for assigning accountability and
ensuring traceability throughout the entire lifecycle of Al technologies. By adhering to
these principles, the development and application of artificial intelligence in nursing can
be guided toward sustainable and equitable outcomes, fostering trust and minimizing
unintended consequences.

3. The Ethical Risk Generation Mechanism and Governance Dilemma of AI Nursing
in an Aging Society
3.1. The Technical Black Box in Algorithmic Decision-Making

The emergence of a technical black box is primarily due to the intricate and opaque
operational mechanisms inherent in advanced Al models, such as deep neural networks.
In the context of Al-driven medical care, algorithms often generate recommendations for
diagnoses, treatment plans, or risk assessments based on extensive and reliable datasets.
However, the decision-making processes behind these outputs are frequently
incomprehensible to humans, including healthcare professionals and patients. This lack
of transparency gives rise to two significant ethical challenges. Firstly, the issue of unclear
responsibility attribution arises. When errors in Al decision-making lead to harm, it
becomes challenging to definitively assign accountability to developers, data providers,
or medical institutions, creating a "responsibility gap." Secondly, the opacity obstructs the
establishment of trust. Elderly patients and their families may exhibit skepticism and
resistance toward Al systems, further complicating their integration into healthcare. From
a governance perspective, existing legal and regulatory frameworks struggle to address
the complexities of the black box phenomenon. While making algorithms fully
transparent could enhance safety, it risks compromising performance and revealing
proprietary business information. This creates a delicate balancing act between fostering
innovation and ensuring ethical and operational safeguards in Al applications for elderly
care.

3.2. Data-Driven Privacy Monitoring

The efficient operation of Al nursing systems for elderly individuals relies heavily on
the continuous collection of vast amounts of personal data, encompassing physiological
metrics, behavioral patterns, voice interactions, and even visual data from their living
environments. This extensive data collection raises concerns about potential "covert
surveillance,” which poses significant ethical challenges. The core issue lies in the
expansive scope of data acquisition required to enable precise predictions and
personalized services, which inadvertently compromises the privacy of older adults
through technological means. This situation heightens the risks of data breaches, misuse,
or exploitation for commercial purposes, thereby undermining the fundamental rights
and dignity of elderly individuals. They may experience constant pressure from being
perpetually monitored and assessed. Furthermore, obtaining "informed consent" becomes
increasingly challenging due to the cognitive decline often associated with aging.
Compounding this issue is the fact that advancements in data collection and processing
frequently outpace the development of technical and legal safeguards for data security
and privacy protection, leaving the privacy rights of older adults exposed to
vulnerabilities [11].

3.3. The Lack of Humanistic Care

The lack of humanistic care is deeply rooted in the dominance of technical rationality,
which drives Al nursing to prioritize measurable factors such as efficiency, accuracy, and
standardization. This focus often comes at the expense of emotional communication,
empathy, and respect for individual needs. The fundamental issue lies in the nature of Al
as a system that relies on reasoning and data computation [4, 12]. While Al can mimic
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certain behaviors, such as issuing reminders or delivering polite greetings, it lacks
genuine caring intentions and the capacity for emotional experience. This limitation
becomes particularly evident when algorithms are optimized to streamline processes and
facilitate data sharing, transforming nursing from a profession rich in warmth and
personal connection into one characterized by cold, mechanical interactions. Older
individuals, who frequently experience complex emotional states, present a significant
challenge for machines, which struggle to accurately identify and respond to feelings such
as loneliness, anxiety, and fear. The core governance issue is that humanistic care is
inherently difficult to quantify and integrate into algorithmic frameworks. Consequently,
the primary challenge in the development of Al nursing lies in ensuring that the pursuit
of technical efficiency does not strip nursing of its essential warmth, thereby preventing
older adults from experiencing a sense of "technical loneliness" in their care.

4. Failure and Paradigm Shift of Traditional Nursing Ethics in the Face of AI Nursing
4.1. The Generalization of Nursing Subject and the Ambiguity of Responsibility Attribution

The foundation of nursing ethics lies in defining the ontological relationship between
"nurse-patient,” where nurses, equipped with professional qualifications and guided by
moral principles, serve as the primary agents responsible for ensuring patients' well-being
[13, 14]. However, the integration of artificial intelligence into nursing practices disrupts
this traditional framework, leading to a generalization of the care ontology and a dilution
of responsibility attribution. Artificial intelligence systems, such as nursing robots and
decision-support software, increasingly assume roles akin to caregivers by performing
tasks like monitoring, issuing warnings, and providing auxiliary support. This evolution
expands the nursing ontology from solely human nurses to a composite system
encompassing humans, machines, data, and algorithms. When errors occur within these
systems, whether in decision-making or through unintended consequences, the
traditional chain of responsibility becomes fragmented. Responsibility is often dispersed
among developers, manufacturers, medical institutions, and nurses, creating significant
challenges in accountability. The "technical black box" effect further exacerbates this issue,
as the opacity of Al decision-making processes discourages individuals or entities from
accepting responsibility, resulting in a "responsibility vacuum." This situation highlights
the inadequacy of traditional human-centered accountability mechanisms in addressing
the complexities introduced by Al. Consequently, there is an urgent need to establish a
new system for distributing responsibility that aligns with the evolving dynamics of Al-
integrated nursing practices.

4.2. Fuzzy Ethical Standards and Technical Barriers

Traditional nursing ethics provides a structured framework of principles, including
autonomy, beneficence, nonmaleficence, and justice, which serve as clear moral
guidelines for nurses' professional conduct. However, the integration of artificial
intelligence into nursing practices introduces complexities that challenge the applicability
of these established norms. For instance, ensuring that the principle of autonomy remains
genuinely exercised by older individuals becomes increasingly difficult when algorithmic
influences are involved. Furthermore, technical barriers significantly hinder moral
implementation [15, 16]. Nurses, as primary agents of ethical practice, often lack the
technical expertise to comprehend algorithmic mechanisms, assess data anomalies, or
identify systemic risks. This limitation restricts their ability to effectively monitor and
intervene in Al-driven decision-making processes. The combination of unclear ethical
standards and insufficient technical knowledge creates gaps in addressing practical
challenges within Al nursing. Consequently, there is an urgent need to revise and
modernize ethical frameworks to align with the evolving technological landscape,
ensuring that moral principles remain relevant and actionable in this new context.

5. The Normative System of New Nursing Ethics Oriented by AI Ethics
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5.1. Establish Multiple Subjects

To address the challenges posed by the generalization of nursing ontology and the
ambiguity of responsibility, it is essential to construct a comprehensive framework of
"human-machine collaboration." This framework should clearly delineate the roles,
authorities, and scope of cooperation among nurses, Al systems, development institutions,
and medical institutions. Human nurses must be recognized as the primary agents of
moral responsibility in nursing and the central executors of practical tasks [17]. Their
responsibilities include supervising Al operations, assessing the ethical implications of
decisions, addressing patients' complex emotional needs, and bearing moral
accountability for nursing-related decision-making. Al systems, on the other hand, should
be strictly defined as auxiliary tools, with their authority confined to tasks such as data
monitoring, information integration, and planning schemes. They must not be permitted
to replace human judgment in making value-based decisions. Furthermore, it is
imperative to establish a robust inter-departmental responsibility traceability mechanism.
This mechanism should encompass the accountability of developers in algorithm design
and the oversight responsibilities of medical institutions in AI application. Through
hierarchical design, this approach aims to create a complete responsibility chain and foster
a new nursing model that integrates ethical considerations at every level.

5.2. The Full-Cycle Nursing Process Embedded in Al Ethical Review

Integrating Al ethical review into the entire life cycle of the nursing process is crucial
for proactively addressing ethical risks and ensuring effective management throughout
all stages. This comprehensive approach encompasses every phase, from data collection
and algorithm development to product testing, clinical application, and subsequent
evaluation. During the data collection phase, rigorous privacy protection assessments and
informed consent reviews are essential to guarantee that data sources are both lawful and
standardized. In the algorithm development stage, employing "value sensitivity design"
facilitates fairness testing and ensures ethical alignment. Prior to clinical application,
independent ethics committees should conduct thorough evaluations to assess safety,
effectiveness, and broader societal implications. Once the AI system is formally
implemented, establishing an ethical monitoring and feedback mechanism is
recommended [18]. This system should actively involve nurses and patients' families in
identifying and reflecting on ethical concerns while conducting regular evaluations of the
Al system's performance. By embedding ethical review into every stage of the process,
this dynamic and continuous practice ensures that Al-driven nursing solutions
consistently operate within a robust ethical framework, fostering trust and accountability
in healthcare applications.

5.3. Improve the Ethical Standards Based on Algorithmic Interpretability

To address the "technical black box," it is imperative to develop a comprehensive
framework that integrates multidimensional ethical standards, with algorithmic
interpretability serving as the cornerstone. This framework mandates that Al systems
provide clear and comprehensible explanations for their decision-making processes. Such
explanations must be transparent, relevant, and traceable, enabling medical staff and
patients to understand the foundational basis of the decisions made [13]. Furthermore,
multi-level evaluation indicators should be established to ensure ethical compliance.
Firstly, the principle of justice necessitates that algorithms operate without bias against
gender, race, or vulnerable groups, including the elderly. Secondly, the principle of
autonomy underscores the importance of Al functioning as an assistive tool rather than a
controlling entity, thereby safeguarding the rights and independence of older individuals.
Thirdly, the principle of safety demands the establishment of explicit boundaries to
protect both physical and psychological well-being. Lastly, while the principle of care may
be challenging to quantify, it can be indirectly assessed through metrics such as user
satisfaction and emotional engagement. In summary, these ethical principles offer
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practical and actionable guidelines for the design, deployment, and oversight of Al
systems in nursing contexts.

6. Conclusion and Prospect

This paper analyzes the ethical dilemma that Al nursing faces in the context of
population aging and seeks to build a new ethical standards system. This research
highlights that AI nursing has demonstrated significant value in addressing the
multifaceted challenges posed by an aging population, including improving care
efficiency and accessibility. However, the opacity of algorithms and concerns over illegal
privacy monitoring present critical obstacles, rendering the traditional nursing ethics
framework increasingly inadequate. To address these challenges and foster paradigm
innovation, we proposed a novel framework of nursing ethics centered on Al ethics. This
framework emphasizes continuous evolution by establishing the multi-subject status of
"human-machine collaboration," embedding a comprehensive whole-life-cycle ethics
evaluation mechanism, and refining multi-level criteria to enhance algorithm
transparency and accountability. By integrating these elements, the proposed framework
aims to bridge the gap between technological advancements and ethical governance,
ensuring that Al nursing aligns with the principles of dignity, autonomy, and care.

The ethical governance of Al nursing presents numerous challenges, particularly as
emerging technologies such as brain-computer interfaces (BCls) and emotional
intelligence (EI) further blur the boundaries of ethical responsibility. Future research
should prioritize several key areas: first, the development of methodologies to quantify
and operationalize ethical standards, facilitating the transition from theoretical
frameworks to practical applications. Second, interdisciplinary collaboration must be
deepened to co-develop nursing technologies that inherently embody moral principles,
ensuring that ethical considerations are embedded from the outset. Third, it is essential to
provide targeted Al ethical literacy training for nursing professionals, equipping them
with the skills to navigate complex ethical dilemmas in human-machine collaboration.
These efforts aim to strike an optimal balance between technological innovation and
humanistic care, ensuring that Al nursing not only enhances the quality of life for elderly
individuals but also safeguards their personal dignity. By fostering a harmonious
integration of advanced technology and ethical principles, this approach aspires to
contribute to the development of a more compassionate and intelligent aging society,
where technological progress serves as a means to uphold and enhance human values.
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