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Abstract:As China enters a stage of moderate ageing, the number of elderly people
with disabilities will continue to rise, and a serious shortage of nursing staff is
emerging; embodied intelligence, which is based on artificial intelligence and has an
autonomous closed-loop "perception-decision-action" system that can interact with
the physical environment in real time, has broad application prospects in various
elderly care scenarios, such as daily life assistance, health monitoring and wellness
support, emotional companionship, and social participation, thus providing a
technological path to address the supply-demand imbalance of care services. However,
there are also risks in the technological empowerment. This paper studies the
technical characteristics of embodied intelligence-based nursing and identifies three
main features: an autonomous closed-loop system, all-encompassing sensitive data
collection, and human-centered relational intervention; these correspond to various
ethical risks, including harm to personal safety and privacy, emotional dependence
and alienation in human-machine relationships, and responsibility attribution versus
human autonomy. From the perspective of care ethics, this paper indicates a structural
defect: although nursing robots can carry out the practical tasks of care, they are
unable to provide the necessary bidirectional emotional response required for genuine
care. Based on the above analysis, the paper establishes a basic ethical boundary
defined as "machine-assisted, human-led, and non-fully replaceable". From a
governance perspective, this paper explains the legal and institutional foundations for
an ethics-first approach and outlines domestic and foreign soft-law and hard-law
standards and governance frameworks, including initiatives and frameworks such as
the Measures for the Review of Science and Technology Ethics (Trial), the ISO 13482
safety standard, the IEEE Ethical Consensus Design, the EU's Al Act, and China's
Ethical Guidelines for Next-Generation Artificial Intelligence. Based on the above,
this paper puts forward an embodied intelligent nursing ethics governance system
based on three core attributes: intelligence, fairness and human-centredness; it aims to
promote the development of technological innovation while protecting human dignity,
and thus provides a solid theoretical foundation for the construction of institutional
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frameworks in this field.
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Introduction

At present, Artificial Intelligence (AI) generally refers to a field of theoretical,
methodological and applied technological science that studies how computer systems
can learn from and imitate human behaviour and speech to interact with the physical
world and its environment. Embodied Intelligence started as Artificial Intelligence,
and although most traditional Al generally involves disembodied decision-making,
Embodied Intelligence focuses on the embodied nature by using a
"perception-decision-action" system to highlight the interaction and real-time
response of a physical object in its environment '), This way, the scope of artificial
intelligence will be expanded, and many applications in healthcare, such as smart
hospitals, intelligent factories, self-driving cars and elderly care robots, will become
possible. In the 2026 Government Work Report, Embodied Intelligence was listed as
one of the national strategic directions for fostering and developing future industries,
along with quantum technology, biomanufacturing, brain-computer interfaces and 6G
technology (2!,

As China enters an older age, according to the "China Statistical Yearbook 2025"
released by the Ministry of Civil Affairs, by the end of 2025, the number of people
aged 60 and over will reach about 320 million, making up 23.0% of the total
population; the number of people aged 65 and over nationwide will be around 220
million, accounting for 15.9% of the total population 1, which is the highest level
since the start of statistical record-keeping. With the increase in the proportion of
older people in China, the number of older adults with disabilities is also rising;
according to research, by 2030, the proportion of older adults with partial disabilities
will reach 17.44%, and by 2050, it will be as high as 22.06% .. On the other hand,
there is a severe shortage of nursing personnel; according to data from the National
Health Commission, by the end of 2023, there were about 5.63 million registered
nurses across the country, and the nurse-to-patient ratio was approximately 1:1.18 5],
which had not reached the goal of 1:1.2 set by the 14th Five-Year Plan; experts
believe that the national nursing workforce deficit is close to 4 million. The "Opinions
of the Central Committee of the Communist Party of China and the State Council on
Deepening the Reform and Development of Elderly Care Services" 1 also calls for
strengthening care for older people with disabilities. At the same time, there is a
shortage of care services in some areas. At present, technology can be used to build
robots for various purposes in older adults' daily lives, such as providing safe daily
care, medication reminders, fall detection, health monitoring, helping older adults live
independently, and safety supervision /). Embodied intelligence can use technology to
provide all kinds of care services in various circumstances efficiently, such as daily
living, medical and health care, emotional support, safety protection, and social
participation, thus offering a technological path to alleviate the nursing workforce
shortage and improve service efficiency.

However, the power of change that technology has introduced is also associated with
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risks. Embodied intelligent care nursing faces many problems in terms of security and
privacy, human-machine empathy, responsibility boundaries, and ethical review (8],
Unlike traditional static monitoring devices, embodied intelligence can autonomously
move and interact with the environment; although the current legal system still
classifies such robots as assistive tools (legal objects), in practice they have the ability
to intervene in or affect the behaviour of older people. The difference between their
actual power to affect and their legal status is a particular ethical risk in the context of
embodied intelligent elderly care applications 119,

Therefore, research is needed on the ethical risks and regulatory paths for embodied
intelligence in elderly care to provide a foundation for the safe, healthy and
sustainable development of such technology. Based on the previous studies, this paper
uses a care ethics perspective to explore the ethical deficiencies of nursing robots and,
in line with the latest policy systems, regulatory requirements and standard-setting
initiatives, puts forward an ethical governance system for embodied intelligence in
nursing care to provide a theoretical basis for the construction of institutional
frameworks in this field.

1. Application Landscape of Embodied Intelligence in Elderly
Care Settings

1.1 Primary application types of embodied intelligence in nursing care
The development of artificial intelligence has generally gone through four stages:
symbolic reasoning, machine learning, deep learning, and large language models and
embodied intelligence. Taking the application of large language models in nursing as
an example, their use is mainly concentrated in nursing education (48.49%), clinical
nursing (42.42%), nursing research (3.03%), and comprehensive applications (6.06%);
these applications include various scenarios such as professional examination
assessments, instructional writing, construction of clinical simulation scenarios,
development of nursing care plans, patient condition management, and information
support ['!. Embodied intelligence in nursing is not a single, fixed kind; rather, it
varies gradually according to different nursing requirements and includes both
low-level physiological care and high-level psychological and social care. Therefore,
the applications of this technology in older people's daily lives can be divided into the
following categories:

The most basic level of application is assistance with daily living, such as eating,
washing, dressing, toileting, etc.; these activities require close contact with people's
bodies and are relatively fragile, so safety must be guaranteed at all times. Embodied
intelligence can use multiple types of perception and human-machine cooperation to
help people live independently, manage their health, and learn rehabilitation. A
transfer-assistance robot is used as an example; it has force-sensing and compliant
control functions to safely help elderly people with mobility problems get out of bed
and into a wheelchair, thus reducing the physical strain on nurses during daily care [!?],
These applications involve high-frequency, close-range physical contact with the
human body, so they are the domain where embodied intelligence is most prominent
and where the risks to human safety are highest.

The first type is a health monitoring system that can wear out sensors and perform
self-cleaning. These systems have added wearable sensors and environmental sensors
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to conduct continuous health monitoring, fall detection, medication reminders, early
warning of abnormal changes, etc., and can also connect to telemedicine platforms.
Compared with static monitoring devices, these embodied forms can conduct
proactive patrols and offer close, personal follow-up care by automatically detecting
falls or other signs of illness in older adults and providing initial assistance or calling
for help ['3. Rehabilitation training robots, on the other hand, use exoskeletons or
guided movement to help elderly patients recover from stroke or post-fracture surgery
regain mobility [, The ethical problem of such applications is that they are based on
continuous and large-scale collection of data during operation.

One place where ethical problems are more likely to arise is in embodied intelligence
designed for emotional companionship; such robots provide emotional support and
social interaction for older people living alone through voice dialogue, changes in
facial expressions, and tactile feedback. Robots such as the seal-shaped PARO [ and
various humanoid companion robots have been developed to provide emotional
support, conversational companionship and cognitive stimulation for older adults
living alone or people with dementia by using voice interaction, facial expression
recognition and other human-like functions, thus reducing feelings of loneliness,
depression and cognitive decline. Research shows that companion Al systems can
serve as virtual companions, acting as toys, friends or confidants in interactive
communication, and can also function as compensatory support for people who are
lonely, stressed or emotionally distressed '®I!7], With the addition of large language
models, the dialogue of these systems has become more human-like and thus more
comforting; however, it has also given rise to new problems, such as emotional
dependence and a sense of alienation in relationships.

Finally, socially participatory and environment-interacting applications can help older
adults bridge the digital divide by assisting them in accessing services such as video
calls and information retrieval ['811°] expanding their social circles *%), and thus
promoting the goal of active ageing.

1.2 Technical Characteristics and Ethical Considerations in Embodied
Intelligent Nursing

Embodied intelligence is not a traditional type of digital A, rather, it can live in and
interact with the real world physically. The IEEE P3707 Standard for an Application
Framework for Embodied Artificial Intelligence in the Elderly Care Domain 2!}
defines the main attributes of embodied intelligence systems as follows: embodied
functional capabilities (environmental perception, tactile interaction, autonomous
navigation, adaptive service execution), safety and risk governance, data and privacy
protection, human—machine interface standards, ethical considerations
(decision-making transparency, accountability for embodied behaviour), and
interoperability with existing nursing IT ecosystems. Ethical risks of embodied
intelligence in nursing stem from its technical characteristics and are not the same as
those of traditional information systems; these risks can be summarized as follows.

First, the autonomous closed-loop system of "perception—decision—action". At the
core of embodied intelligence is the agent's capacity to integrate perception,
decision-making and action through real-time interaction with the environment via its
physical embodiment, and continuously learn and evolve through trial and error and
feedback. In other words, the robot's behaviour is not entirely determined by a fixed
program; it also has some level of context-aware autonomy and is inherently
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unpredictable. If the autonomy of close-range interaction with older adults deviates
from expectations, it may directly cause harm to the person; furthermore, due to the
"black-box" nature of the robot's deep learning decision-making process 22!, post-hoc
root-cause analysis and liability determination are extremely difficult.

Secondly, broad-ranging data collection has occurred in private life. For
high-precision care, robots need to continuously collect very sensitive personal data
on older people, such as their physiological data, behaviour patterns, home
surveillance videos and even emotions, and this data collection will extend to very
private areas (e.g., bedrooms and bathrooms) and happen almost constantly (231241,

Third, the relational engagement fostered by personification-based interaction.
Embodied Forms and Personification-based Interactions have been employed to make
robots less like passive tools and more like quasi-subjects in nursing relationships.
Older people may develop feelings of trust, attachment or other emotions towards
these robots [*°], and as a result, the robots can be used to guide, persuade or even
influence the behaviour of older people. However, this automated execution is
constrained by the basic algorithms and safety rules; it lacks the contextual
adaptability of human caregivers (which stems from empathy and moral awareness),
and thus cannot perform active control or coercive intervention over the passive
assistance model of traditional nursing.

2. A Multi-dimensional View of Ethical Risks

2.1 Personal Safety and Privacy Protection Risks

Personal Safety is a prerequisite for embodied intelligence-based nursing care.
Traditional Al systems only process data; embodied intelligence directly interacts
with the physical world and the human body, and its mechanical movements,
application of force, and autonomous mobility all carry real risks of causing harm.
The patients receiving such care are mainly older adults with disabilities, partial
disabilities or cognitive impairments; they often have reduced sensory perception,
slow reaction times and fragile bones, and are therefore very easily injured by sudden
movements of robots. Loss of force control during high-contact operations (e.g.,
transfer and bathing), falls caused by misplanning of movement paths, or loss of
control due to hardware/software failure or malicious cyberattacks can all result in
permanent injury.

Therefore, the International Organisation for Standardization (ISO) has issued ISO
13482 — "Robots and robotic systems — Safety requirements for personal care robots"
[26] — which is the first dedicated safety standard in the world for personal care robots.
This norm will regulate hazards in mechanics, electricity, electromagnetic
compatibility and human factors during close human-robot interaction, and address
the previous deficiency of only general mechanical safety standards and significant
residual risks for manufacturers. By 2026, this standard will be in its final draft stage;
its title will have been changed to "Robots and robotic systems — Safety requirements
for service robots" 1?71, the category of "personal passenger robots" will have been
removed, and new clauses on cybersecurity and data protection will have been added
to better cover all types of modern service robots. However, the existence of this
standard does not mean that the risk has been eliminated; rather, as Al and technology
have advanced rapidly, so too have the behaviour and requirement standards set by
this standard. The traditional model of a single safety certification for static systems is
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no longer suitable for dynamic intelligent systems, and the behaviour boundaries set
by today's certification may not align with those required for tomorrow's
autonomous-learning systems.

Privacy risks are a type of security risk but are generally less apparent. To provide
personalised care, robots collect a large amount of data on older people in many
different situations and in very private environments; if this data is leaked, misused or
used for other purposes, it will seriously harm the personal dignity of older people.
Furthermore, older people generally lack data literacy; most are unaware of the
consequences of informed consent, how their data will be used, or what risks are
involved in doing so, and individuals with cognitive impairments may be unable to
give effective consent 281, thus making the traditional framework of informed
consent-based protection largely ineffective in this situation. The vulnerability of data
subjects, the inherent sensitivity of the data itself, and the continuous and pervasive
nature of data collection are all high-risk factors for personal information protection in
elderly care, and traditional data protection frameworks are no longer suitable.

2.2 Emotional dependence and the risk of alienation in human—-machine
relationships

Ethical problems associated with companion-based embodied intelligence are
especially severe. Human-like robots can show emotions through faces and voices,
and provide context-aware responses to help reduce the loneliness and anxiety of
older people to some extent [2°], However, this kind of empathy is in fact an
algorithm's recognition and interpretation of emotional signals; the robots do not
genuinely understand or feel the pain of older people. They are pre-written responses
that do not stem from genuine feelings of care.

On the one hand, when embodied intelligence reaches a certain level of
personification and, with the support of large language models, can engage in natural
and fluent conversations, older adults living alone or with cognitive impairments are
likely to mistake robots for real companions and turn their emotions towards cold
robots and large language models instead of their families and society [?1. Although
this empathetic attachment may reduce the elderly person's loneliness and distress, it
can also make them reluctant to participate in real-life social activities and thus more
isolated.

On the other hand, when companion-based embodied intelligence is introduced into
households, families and society may reduce actual visits and emotional interaction
with older adults on the basis that "robots can now provide companionship" [*; as a
result, caregiving will shift from a human-centered model to one where people
delegate their care to machines. As a result, the elderly, who need care and attention
the most urgently, are neglected by their families from a humanitarian perspective.
This technological development does not promote well-being; instead, it encourages
the absence of family ties and is thus contrary to the humanistic spirit of caregiving.
Embodied intelligence is also often used improperly to replace human emotions
instead of being used in conjunction with them.

2.3 Responsibility Attribution and the Crisis of Human Autonomy

The Autonomy of embodied intelligence presents a problem for the traditional system
of accountability. If a nursing robot causes harm due to an autonomous decision, who
will bear the legal responsibility? If the responsibility lies with the developer of the
underlying algorithm, the manufacturer of the hardware, the elderly care facility that
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deployed and operated the robot, the family members who issued the instructions, or
the robot itself? Under the current doctrinal system of civil law, embodied intelligence
is neither an independent civil subject nor a qualified guardian subject [*!1; therefore,
its legal status should be limited to that of an instrument extending the capacity of a
guardian. However, the difference between the actual capacity of embodied
intelligence to intervene and exercise control and this legal characterisation is the
reason for the problem in determining liability.

At the same time, human autonomy will decline. Based on the above studies,
excessive reliance on artificial intelligence by doctors may lead to a decline in their
clinical skills 32331, and a similar risk of automation bias exists in nursing care. The
behaviour of older adults living at home is also affected by embodied intelligence,
such as receiving medication reminders, being prompted to get up, being advised
against dangerous behaviour, or having mobility restricted due to abnormal behaviour
detection 281341, The above arrangements may reduce or even eliminate the elderly's
capacity for independent decision-making in practice.

2.4 Structural Limitations from a Care Ethics Perspective

Nel Noddings [*3! and others have developed care ethics; they have placed
interpersonal relationships at the centre of ontology and believe that care is the basis
of morality. According to Noddings, genuine care is a mutually fulfilling relationship
built on emotion between the "caregiver" (one-caring) and the "person being cared
for" (cared-for): the caregiver needs to embrace the other with "engrossment",
empathize with their circumstances, and undergo a "motivational shift"; at the same
time, the person being cared for must be able to feel and respond to this care. Only
when both sides are willing to be vulnerable will the relationship of care be genuine.
According to the four moral components of care proposed by J., attention,
responsibility, ability and response. Tronto and others 3¢ have conducted several
studies comparing the differences between robotic nursing and human nursing, and
found that the core of care for older adults is not to carry out nursing tasks by robots,
but rather to show genuine concern for their vulnerability and dignity, as well as to
support the social strategy of active aging [7),

The problem is that although robots can perform some practical caregiving work well,
such as basic food preparation, cleaning, health monitoring, etc., they cannot provide
the necessary emotional support and two-way interaction that real care requires.
Lacking an intrinsic motivation for care, the care provided by these robots is merely
simulated, and their responses are pre-programmed; therefore, they cannot establish a
genuine, reciprocal care relationship with older people in the way Carole Nottington
proposes. No matter how advanced the algorithms are or how lifelike the human-like
behaviour appears, robots are still at the level of providing care rather than offering
genuine care.

Therefore, care ethics sets a clear ethical boundary for governance: nursing robots can
and should serve as aids and extensions to human caregivers by undertaking
physically demanding and repetitive practical tasks; thus, human caregivers are freed
from such labour-intensive work to focus on emotional care and interpersonal
relationships that machines cannot replicate, but they must never be used as a
complete replacement for human care.
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3. Ethical-Prioritized Governance Logic

3.1 The Legal Theoretical Foundation and Institutional Implications of
"Ethics First"

Given the above multi-dimensional risks, should we take a passive "develop first,
regulate later" approach, or a proactive "develop and regulate simultaneously" or even
"regulate before addressing risks" approach? China's Institutional Choice Prioritises
Ethics. In March 2022, the General Office of the Central Committee of the
Communist Party of China and the General Office of the State Council jointly issued
"Opinions on Strengthening the Governance of Science and Technology Ethics" 1381,
which put forward five basic requirements: placing ethics first, complying with laws
and regulations, agile governance, alignment with national conditions, and open
cooperation, and also put forward five science and technology ethics principles:
enhancing human well-being, respecting the right to life, upholding fairness and
justice, exercising reasonable risk control, and maintaining openness and transparency.
"Ethics first" means that ethical considerations should be given top priority in science
and technology activities, rather than serving as a reactive correction mechanism after
harm has already occurred.

At the institutional level, scientific and technological ethics reviews are employed to
achieve this end. The Measures for the Review of Scientific and Technological Ethics
(Trial) 1, released in September 2023 and published in October 2023, explicitly state
that institutions engaged in scientific and technological activities, especially those in
areas such as life sciences, medicine and artificial intelligence where research
involves sensitive issues of scientific and technological ethics, must establish a
Scientific and Technological Ethics (Review) Committee; furthermore, the annex to
these Measures lists "the development of human-machine integration systems that
significantly impact human subjective behaviour, psychological state and health" as
one of the scientific and technological activities requiring ethical review and
re-evaluation. The embodied intelligent nursing system directly impacts the physical,
mental and other health conditions of older people; as a typical high-sensitivity
human-machine integration system, it should be included in the scope of ethical
review.

The ethical-oriented theoretical foundation of law is that when scientific and
technological activities involve issues of human dignity or personal safety, remedial
measures taken after the fact are often unable to fully compensate for the harm caused.
Physical harm to older adults caused by errors in robot operation, loss of dignity due
to data breaches, and psychological damage from emotional dependence are often
irreversible; only by adding a future-looking ethical assessment and review
mechanism can these risks be effectively reduced. This way is in line with the "focus
on vulnerability" promoted by scholars such as Nel Noddings in the ethics of human
care.

3.2 The Development of Global Standardisation Initiatives and
Governance Frameworks

Ethical governance of embodied intelligent care is a global problem, and many
countries and regions have taken different paths to address it; generally speaking,
these paths fall into two categories: the "soft law initiative" and "hard legal
regulation".
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At the level of the soft-law initiative, IEEE's Ethical Consistent Design (9 has
proposed an ethical system for autonomous and intelligent systems that prioritises the
well-being of people, stresses accountability and transparency, ensures trustworthiness,
and advocates integrating human values into technological design to promote human
well-being and environmental sustainability. Although these initiatives do not have
legal force, they offer some direction for technological design and industry
self-regulation.

At the level of strict regulation, the EU's Artificial Intelligence Act*!), which took
effect in 2024, has established a four-tier risk classification and supervision system:
"unacceptable — high — limited — low", and will apply differentiated regulatory
supervision at all stages of the life cycle of Al systems, from research and
development to end-of-life. Notably, this Act specifically lists Al practices that
"exploit the vulnerabilities of natural persons due to their age, disability or particular
socio-economic circumstances to substantially distort their behaviour and cause or
potentially cause serious harm" as "unacceptable risks", thus providing explicit
protection for vulnerable groups such as older adults; on the other hand, Al systems
used in health and nursing decision-support generally fall under the "High Risk"
category and are subject to strict obligations, such as conducting all-round risk
assessments and mitigation measures, using high-quality datasets, keeping activity
records and traceability, ensuring appropriate human supervision, and maintaining
high levels of robustness, security and accuracy, and are subject to continuous
assessment throughout their operation.

Back in China, there has been the construction of an all-weather governance system.
In 2019, the document "Principles for the Governance of Artificial Intelligence —
Developing Responsible Artificial Intelligence" [* put forward eight guiding
principles: harmony and friendliness; fairness and justice; inclusivity and shared
benefits; respect for privacy; security and controllability; shared responsibility; open
collaboration; and agile governance. In 2021, the Ethical Guidelines for Artificial
Intelligence — Next Generation [**) added more ethical requirements to the whole life
cycle of Al and proposed six basic ethical imperatives: promoting human well-being;
promoting fairness and justice; protecting privacy and security; ensuring
controllability and trustworthiness; strengthening accountability; and fostering ethical
literacy.

4. Legal Framework for Ethical Governance of Embodied
Intelligent Nursing Care

4.1 Intelligence: Institutional Embedding into Full-Lifecycle Governance
Bodied intelligent care ethics governance should take the entire life cycle as its core
system and cover 11 stages: pre-design, design, development, evaluation, testing,
deployment, use, sales, procurement, operation and decommissioning. The first type
of governance in this model is to apply ethical considerations at all stages of the
development and application of technology, rather than addressing problems after
they have occurred.

At the design stage, the R&D team should be subject to a scientific and technological

ethics review that expressly excludes adverse objectives, such as inducing excessive
care or substituting human judgment, and strengthen training for data management to
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ensure the compliance and quality of the data. At the time of approval, a
multi-disciplinary joint assessment mechanism should be established to include
clinical experts, information centre staff, legal advisors and representatives of the
ethics committee for a joint evaluation; a single-vote veto system will be used, and
products with data security risks or algorithmic non-explainability will not be
approved for deployment, with periodic dynamic re-evaluations. If the system has
multiple serious operational errors, significant algorithmic drift or data leakage occurs,
it should be taken offline immediately and switched to a manual-care mode.

The problem of full-life-cycle management is the lack of standardised assessment
tools. A ready-for-ethical-governance assessment scale for embodied
intelligence-based nursing care could be developed to turn ethical compliance into a
quantifiable and auditable indicator system that serves as a reference for healthcare
institutions' procurement decisions.

4.2 Fairness: Protecting the Rights of Digital Vulnerable Groups

Elderly care recipients are generally at a disadvantage in terms of cognitive function,
digital literacy and bargaining power; applying the same rules to the general public
may seem fair, but it actually shifts more risk to the vulnerable group. Therefore, the
governance system should provide particular support for digitally excluded groups.

First, considering that older adults may have difficulty understanding, age-appropriate
informed consent should be obtained: provide all-encompassing explanations of the
scope and risks of data collection in simple terms and through multiple channels, and
allow for tiered, revocable consent [*4]; for older adults who are unable to give
informed consent due to cognitive decline *%), an alternative consent and "best
interests" review mechanism should be established, involving family members or
guardians and overseen by an ethics committee, to prevent consent from being merely
a formality.

Secondly, special protection measures need to be introduced for personal information;
physiological, imaging and emotional data collected in elderly care institutions should
be regarded as highly sensitive personal information and subject to the strictest
protection. In accordance with the principles of purpose limitation, minimal necessity
and localisation, secondary use of such data for other purposes, such as commercial
insurance or targeted marketing, is strictly prohibited; thus, the profit-seeking chain
that facilitates data misuse will be broken.

Finally, we need to avoid algorithmic discrimination against older adults in the
allocation of care resources or risk assessment due to bias in the training data; at the
same time, the institutional system should specify that technology is to be used to
supplement, not replace, human care, and families and care institutions should not use
technology as an excuse to avoid their responsibilities for visitation and emotional
support 3], The first type of fairness is to ensure that the benefits of new-age
technologies are distributed fairly and reach the people who need them most, without
creating new divisions among society.

4.3 Human-centered approach: Clear delineation of rights and
responsibilities between humans and machines

At the bottom of the governance system is the protection of the humanistic spirit of
care. Therefore, we need to define the scope of rights and obligations for people and
machines more clearly, and translate the ideas of care ethics into institutional systems.
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First of all, it is necessary to establish a clear basic idea of human-centred care for
machines that serve as support tools. Robots can handle physically demanding work
such as feeding, cleaning and observing; however, core aspects of care that require
emotional support, respect for human dignity and relational companionship must still
be provided by people. The institutional system should explicitly forbid using robots
to replace human care entirely. The appropriate role of technology is to relieve the
heavy physical workload of human caregivers and allow them to concentrate more on
emotional care that machines cannot replicate; thus, technology should enhance rather
than replace human care.

Second, we need to build an open-source system of responsibility assignment.
Although robots are still considered legal subjects, a tiered, attributable liability
system needs to be established to address the problem of misalignment between their
"de facto control" and their "legal status": this system should specify the respective
obligations of developers for algorithmic security and explainability, manufacturers
for hardware security, operating entities for deployment and maintenance, and users
for compliant operation. For high-risk embodied intelligent healthcare products,
risk-sharing mechanisms can be established, such as product liability systems,
mandatory liability insurance and damage compensation funds, to ensure that elderly
beneficiaries are promptly compensated for harm caused by such products and are not
left without recourse due to the absence of any responsible party.

From an institutional perspective, we need to implement the principle of ensuring
controllability and trustworthiness as proposed in the Ethical Guidelines for Artificial
Intelligence — New Generation [*], institutionalise safeguards for the autonomy and
exit rights of older adults, genuinely grant older adults (and their guardians) the
substantive right to be informed, to make choices, to refuse, to terminate and to
withdraw ], and ensure that these rights are truly accessible through user-friendly,
age-appropriate operational design.

5. Conclusion and Outlook

Bodied intelligence has an autonomous closed-loop framework of
"perception-decision-action" and is being applied to elderly care services to provide a
tangible technological solution for the imbalance between the supply and demand of
care for disabled older adults in China's aging society and the severe shortage of
nursing staff; thus, it has broad application prospects. However, the three main
technical features of autonomous closed-loop systems, all-encompassing data
collection and human-centered relational engagement have also raised many ethical
problems, such as personal safety and privacy protection, emotional dependence and
relational alienation, as well as questions of responsibility attribution and human
autonomy.

Given the above risks, the "Ethics First" approach is a proactive rather than a reactive
governance system; the development of scientific and technological ethics review,
safety standards, and domestic and foreign governance frameworks has provided the
institutional support for this development. Based on the above, this paper puts forward
an ethical governance system with three attributes: intelligence, fairness and
human-centered design, and aims to balance technological innovation with human
dignity. Looking ahead, for the healthy development of embodied intelligent nursing,
continuous efforts will be needed to strengthen areas such as special legislation,
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refinement of age-friendly standards, operationalisation of ethical review processes,
and interdisciplinary collaborative governance. Technological progress should
ultimately aim to improve the quality of life and protect human dignity; it should be
an extension of human care, not a replacement for it.

References

[1] Xu Wenyuan, Ji Xiaoyu, Yan Chen, et al. Bodily Intelligent Safety Governance [J].
Acta Academiae Sinicae, 2025,40(3):429-439. DOI:
10.16418/j.issn.1000-3045.20250218002.

[2] State Council. Government Work Report — Delivered at the Fourth Session of the
14th National People's Congress on March 5, 2026 [EB/OL]. (2026-03-05)
[2026-09-07].
https://www.gov.cn/gongbao/2026/issue_12646/202603/content 7064134.html.

[3] China Aging Science Research Center; Gao Chengyun, Luo Xiaohui, Li Jing.
China Aging Development Report (2025) [M]. Beijing: Social Sciences Academic
Press, 2025.

[4] LiJianwei, Ji Wenqiao, Qian Cheng. Trends in the demand for elderly care
services amid China's profound population aging [J]. Reform, 2022, (2):1-21.

[5] National Health Commission. National Nursing Development Plan (2021-2025)
[EB/OL]. (2022-04-29) [2026-09-07].
https://www.gov.cn/zhengce/zhengceku/2022-05/09/content 5689354 . html.

[6] The Central Committee of the Communist Party of China and the State Council.
Opinions on Deepening the Reform and Development of Elderly Care Services
[EB/OL]. (2024-12-30) [2026-09-07].
https://www.nwcew.gov.cn/2025/01/08/99711806.html.

[7] Sawik B, Tobis S, Baum E, Sawik B, Tobis S, Baum E, et al. Robots for elderly
care: Review, multi-criteria optimization model and qualitative case study|J].
Healthcare, 2023, 11(9): 1286. DOI: 10.3390/healthcare11091286.

[8] Zhao Hui, Mao Liying, Hu Chunlan, et al. 4 Study on the Governance of Ethical
Issues in Intelligent Medicine Based on Embodied Cognition Theory [J]. Medicine
and Law, 2025,17(1):50-56.

[9] Sun Baoyu, Zhou Mingxuan, Li Junhai. 4 Study on Ethical Dilemmas and
Mitigation Strategies in the Application of Medical Robots [J]. Chinese Journal of
Medical Ethics, 2026,39(4):459—-467. DOI: 10.12026/].issn.1001-8565.2026.04.07
[10] Xie Bingqing. The Rights Dilemmas of Elderly People in Intelligent
Robotics-Based Elderly Care and Their Legal Responses [J]. Journal of Central South
University (Social Sciences Edition), 2026,32(4):70—-84.

[11] Ma Yingzhuo, Wang Jun, Liu Tong, et al. 4 review of the scope of application of
large language models in the field of nursing [J]. Journal of Nursing,
2024,39(19):124-128. F0003.

[12] Jung JI, Jeong YS, Kwon DR. The effectiveness of care robots in alleviating
physical burden and pain for caregivers: Non-randomized prospective interventional
study - Preliminary study. Medicine (Baltimore). 2024 Dec 13;103(50):e40877. doi:
10.1097/MD.0000000000040877. PMID: 39686493; PMCID: PMC11651516.

[13] Malinsky Y, McNicoll L, Gravenstein S. Robots in Nursing Homes: Helping
Nurses Detect and Prevent Falls. Adv Geriatr Med Res. 2024;7(1):¢250001. doi:
10.20900/agmr20250001. Epub 2025 Jan 3. PMID: 39949787; PMCID:
PMC11823425.

[14] Zhong X, Zhang B, Li J, Zhang L, Yuan X, Zhang P, Zhao X. [Multi-modal

30 September 2026 25 Vol.02 No.03 2026



LEGAL
https://taihangspring.com/

synergistic quantitative analysis and rehabilitation assessment of lower limbs for
exoskeleton]. Sheng Wu Yi Xue Gong Cheng Xue Za Zhi. 2023 Oct 25;40(5):953-964.
Chinese. doi: 10.7507/1001-5515.202212028. PMID: 37879925; PMCID:
PMC10600416.

[15] OhnoY, Zeid J, Hung L. 4 Seal That Heals: Resident & Staff Perspectives on
PARO in a Long-Term Care Homel[J]. Innovation in
Aging,2025,9(Supplement 2):igaf122.3692.

[16] Chen, S. C., Jones, C., & Moyle, W. Chen, S. C., Jones, C., & Moyle, W. (2024).
The Impact of Engagement with the PARO Therapeutic Robot on the Psychological
Benefits of Older Adults with Dementia. Clinical Gerontologist, 47(5), 909-921.
https://doi.org/10.1080/07317115.2022.2117674

[17] Chen S-C, Moyle W, Jones C, Petsky H. 4 social robot intervention on
depression, loneliness, and quality of life for the older adult in Taiwan Region in
long-term care. International Psychogeriatrics. 2020;32(8):981-991.
doi:10.1017/S1041610220000459

[18] Moyle W, Jones C, Cooke M, O'Dwyer S, Sung B, Drummond S. Connecting
the person with dementia and family: a feasibility study of a telepresence robot. BMC
Geriatr. 2014 Jan 24;14:7. doi: 10.1186/1471-2318-14-7. PMID: 24456417; PMCID:
PMC3903033.

[19] Almeida L, Menezes P, Dias J (2022) Telepresence social robotics towards
co-presence: a review. Appl Sci 12:5557. https://doi.org/10.3390/app 12115557

[20] A. K. Ostrowski, D. DiPaola, E. Partridge, H. W. Park and C. Breazeal, "Older
Adults Living With Social Robots: Promoting Social Connectedness in Long-Term
Communities," in IEEE Robotics & Automation Magazine, vol. 26, no. 2, pp. 59-70,
June 2019, doi: 10.1109/MRA.2019.2905234.

[21] IEEE. IEEE P3707: Standard for Embodied Artificial Intelligence Application
Framework in the Elderly Care Industry (new PAR approved 2025-09)[S/OL].
[2026-09-09].
[https://standards.ieee.org/wp-content/uploads/2025/09/nescom-09092025min.pdf](htt
ps://standards.ieee.org/wp-content/uploads/2025/09/nescom-09092025min.pdf)

[22] Lang, B.H., Nyholm, S. & Blumenthal-Barby, J. Responsibility Gaps and Black
Box Healthcare Al: Shared Responsibilization as a Solution. DISO 2, 52 (2023).
https://doi.org/10.1007/s44206-023-00073-z

[23] Tian, Y.J. (Angelina), Duong, V., Buhr, E., Felber, N. A., Schwab, D. R., &
Wangmo, T. (2025). Monitored and Cared for at Home? Privacy Concerns When
Using Smart Home Health Technologies to Care for Older Persons. AJOB Empirical
Bioethics, 16(2), 61-76. https://doi.org/10.1080/23294515.2024.2416121

[24] Reinhard Grabler and Sabine Theresia Koeszegi. 2024. Privacy beyond Data:
Assessment and Mitigation of Privacy Risks in Robotic Technology for Elderly Care. J.
Hum.-Robot Interact. 14, 1, Article 6 (March 2025), 23 pages.
https://doi.org/10.1145/3689216

[25] Elizabeth Broadbent. 2017. Interactions With Robots: The Truths We Reveal
About Ourselves. Annual Review of Psychology 68:627-652.
https://doi.org/10.1146/annurev-psych-010416-043958

[26] ISO. ISO 13482:2014 Robots and robotic devices — Safety requirements for
personal care robots [S/OL]. 2014 [2026-09-10].
[https://www.iso.org/standard/53820.html](https://www.iso.org/standard/53820.html)
[27] ISO. ISO/DIS 13482:2024 Robotics — Safety requirements for service robots
[S/OL]. 2024 [2026-09-10].
[https://www.iso.org/obp/ui/en/#!iso:std:83498:en](https://www.iso.org/obp/ui/en/#!is

30 September 2026 26 Vol.02 No.03 2026



LEGAL
https://taihangspring.com/

0:std:83498:en)

[28] Du Fanghua. Challenges to the Basic Rights of Elderly Persons in Artificial
Intelligence-Driven Nursing Settings and Their Legislative Realization [J]. Chinese
Journal of Medical Ethics, 2026,39(3):336-344. DOLI:
10.12026/j.i1ssn.1001-8565.2026.03.08

[29] de Graaf, M.M.A. 4An Ethical Evaluation of Human—Robot Relationships. Int J
of Soc Robotics 8, 589-598 (2016). https://doi.org/10.1007/s12369-016-0368-5

[30] Li Caihua, Li Qiao. The Impact of Care Robots on Elderly Care Models and an
Ethical Examination [J]. Medicine and Philosophy, 2026,47(13):18-23. doi:
10.12014/j.i1ssn.1002-0772.2026.13.04

[31] Supreme People's Court. Opinions of the Supreme People's Court on the
Adjudication of Disputes Concerning Artificial Intelligence in Accordance with the
Law: Fa Fa [2026] No.10 [EB/OL]. (2026—09-07) [2026—09-09].
[https://www.court.gov.cn/zixun/xiangqing/511101.html]
(https://www.court.gov.cn/zixun/xiangqing/511101.html) People's Republic of
China...

[32] Dratsch T, Chen X, Rezazade Mehrizi M, Kloeckner R, Méhringer-Kunz A,
Piisken M, BaeBler B, Sauer S, Maintz D, Pinto Dos Santos D. Automation Bias in
Mammography: The Impact of Artificial Intelligence BI-RADS Suggestions on Reader
Performance. Radiology. 2023 May;307(4):€222176. doi: 10.1148/radiol.222176.
Epub 2023 May 2. PMID: 37129490.

[33] Brunyé TT, Mitroff SR, Elmore JG. Artificial intelligence and computer-aided
diagnosis in diagnostic decisions: 5 questions for medical informatics and
human-computer interface research. ] Am Med Inform Assoc. 2026;33 (2):543-550.
doi:10.1093/jamia/ocaf123. https://doi.org/10.1093/jamia/ocaf123

[34] Voinea C, Wangmo T, Vica C. Paternalistic Al: the case of aged care. Humanit
Soc Sci Commun. 2024;11:784. doi:10.1057/s41599-024-03282-0.
https://doi.org/10.1057/s41599-024-03282-0

[35] Noddings N.Noddings N. Caring: A Feminine Approach to Ethics and Moral
Education[M]. Berkeley: University of California Press, 1984.

[36] Tronto J C. Moral Boundaries: A Political Argument for an Ethic of Care [M].
New York: Routledge, 1993.

[37] Li Haoyu, Wang Jian. An Ethical Examination of Care in Robotic Nursing [J].
Dialectics of Nature Communications, 2025,47(11):91-99. DOL:
10.15994/5.1000-0763.2025.11.010.

[38] General Office of the Central Committee of the Communist Party of China and
General Office of the State Council. Opinions on Strengthening the Governance of
Science and Technology Ethics: Zhongbanfa [2022] No.19 [EB/OL]. (2022-03-20)
[2026—09—09]. [https://www.gov.cn/gongbao/content/2022/content 5683838.htm]
(https://www.gov.cn/gongbao/content/2022/content 5683838.htm).

[39] Ministry of Science and Technology, Ministry of Education, Ministry of Industry
and Information Technology, etc. Measures for the Review of Scientific and
Technological Ethics (Trial): Guo Ke Fa Jian [2023] No.167 [EB/OL]. (2023-09-07)
[2026-09-10]. https://www.gov.cn/zhengce/zhengceku/202310/content_6908045.htm
[40] IEEE Global Initiative on Ethics of Autonomous and Intelligent Systems.
Ethically Aligned Design: A Vision for Prioritizing Human Well-being with
Autonomous and Intelligent Systems. 1st ed. New York: IEEE; 2019.
https://standards.ieee.org/content/dam/ieee-standards/standards/web/documents/other/
eadle.pdf

[41] European Parliament, Council of the European Union. Regulation (EU)

30 September 2026 27 Vol.02 No.03 2026



LEGAL
https://taihangspring.com/

2024/1689 of 13 June 2024 laying down harmonised rules on artificial intelligence
(Artificial Intelligence Act). Off J Eur Union. 2024;L series.
https://eur-lex.europa.eu/eli/reg/2024/1689/0j

[42] National Committee on Next-Generation Artificial Intelligence Governance.
Principles for Next-Generation Artificial Intelligence Governance — Developing
Responsible Artificial Intelligence [EB/OL]. (2019-06-17) [2026-09-10].
https://www.most.gov.cn/kjbgz/201906/t20190617 147107.html

[43] National Committee on Next-Generation Artificial Intelligence Governance.
Ethical Guidelines for Next-Generation Artificial Intelligence [EB/OL]. (2021-09-25)
[2026-09-10]. https://www.most.gov.cn/kjbgz/202109/t20210926 177063.html

[44] Standing Committee of the National People's Congress. Personal Information
Protection Law of the People's Republic of China [EB/OL]. (2021-08-20)
[2026-09-10].

[http://www.npc.gov.cn/npc/c2/c30834/202108/t20210820 313088.html]
(http://www.npc.gov.cn/npc/c2/c30834/202108/t20210820 313088.html).

[45] General Office of the National Health Commission; General Office of the
National Development and Reform Commission; General Office of the Ministry of
Industry and Information Technology, etc. — Implementation Opinions on Promoting
and Regulating the Development of "Artificial Intelligence + Healthcare"
Applications: Guo Wei Ban Gui Hua Fa [2025] No.30 [EB/OL]. (2025-10-20)
[2026-09-10].
[https://www.gov.cn/zhengce/zhengeceku/202511/content_7047018.htm]
(https://www.gov.cn/zhengce/zhengceku/202511/content 7047018.htm).

[46] Cybersecurity Administration of China, National Development and Reform
Commission, Ministry of Industry and Information Technology, etc. Interim Measures
for the Management of Humanoid Artificial Intelligence Interactive Services: Order
No.21 issued by the Cyberspace Administration of China, the National Development
and Reform Commission, the Ministry of Industry and Information Technology, the
Ministry of Public Security, and the State Administration for Market Regulation
[EB/OL]. (2026—04-10) [2026—09-10].
[https://www.gov.cn/gongbao/2026/issue_12806/202606/content 7072472 .html]
(https://www.gov.cn/gongbao/2026/issue_12806/202606/content_7072472.html).

30 September 2026 28 Vol.02 No.03 2026



	1.Application Landscape of Embodied Intelligence in 
	1.1Primary application types of embodied intelligence
	1.2Technical Characteristics and Ethical Consideratio

	2.A Multi-dimensional View of Ethical Risks
	2.1Personal Safety and Privacy Protection Risks
	2.2Emotional dependence and the risk of alienation in
	2.3Responsibility Attribution and the Crisis of Human
	2.4Structural Limitations from a Care Ethics Perspect

	3.Ethical-Prioritized Governance Logic
	3.1The Legal Theoretical Foundation and Institutional
	3.2The Development of Global Standardisation Initiati

	4.Legal Framework for Ethical Governance of Embodied
	4.1Intelligence: Institutional Embedding into Full-Li
	4.2Fairness: Protecting the Rights of Digital Vulnera
	4.3Human-centered approach: Clear delineation of righ

	5.Conclusion and Outlook
	References

