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[Abstract]

The advancement of digital devices and artificial intelligence (AI) has driven healthcare innovation, introducing a paradigm of
preventive health management. However, the expansion of Al healthcare technologies raises ethical concerns, including algorithmic
bias and data privacy. While previous research focused on provider- and policy-centered ethical discussions, this study
conceptualizes user-centered Al Health Ethics Literacy and explores the key components for developing an assessment scale. Using
the Delphi method, three rounds of surveys were conducted with 15 experts in Al, healthcare, and ethics, leading to the
identification of 12 key components, such as privacy protection, algorithmic fairness, and transparency. The proposed assessment
scale concretizes critical ethical issues that users may face when engaging with Al-based healthcare technologies, thereby
contributing to the establishment of a conceptual framework for Al Health Ethics Literacy. Moreover, by systematically presenting
items to evaluate users' awareness of privacy protection, algorithmic fairness, and transparency, this study provides foundational

resources for assessing the ethical acceptability of Al healthcare technologies and substantially contributes to fostering user trust.
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Table 1. Components of Al health ethics literacy scale

BrRs AHe APlel 9l =7t olFolgith ARAHES “QA o] AHele] Fu
ﬂwm A W5 e TR QA Al AR Ehehs o we dels, “ely
AT, A A 5 Gl oiek A4 % HEE FH 0 B

Components Initial concept Revised concept
The extent to which users understand the . .
L ) . Clearly disclose and explain Al system data
decision—making criteria and processes of Al ; ) C .
Transparency processing, algorithms, decision—making

medical services, and perceive the disclosure of
such information as appropriate.

processes, and outcomes.

Communication

The extent to which users evaluate the clarity and
efficiency of communication with Al medical
services, and perceive their understanding of the
provided information.

Provide clear and accurate information considering
diverse user characteristics, ensuring respectful
and effective communication.

Fairness

The extent to which users perceive that Al medical
services provide fair treatment to all patients
without bias.

Prevent discrimination based on individual
characteristics and ensure fair outcomes grounded
in scientific data.

Risk Prevention & Monitoring

The extent to which users recognize the Al medical
service’s ability to prevent and monitor potential
risks, and how important they consider such risk
management procedures.

Predict, notify, prevent, and manage risks
associated with Al services while providing
feedback.

Respect for Diversity

The extent to which users perceive that Al medical
services respect patient diversity and offer
personalized treatments.

Ensure respect for individual and group
characteristics throughout service provision,
guaranteeing non—discriminatory accessibility.

Safety

The extent to which users perceive the safety of Al
medical services and feel secure using such
systems.

Prevent errors and security breaches while ensuring
a safe service environment with a responsive
system for issue resolution.

Accountability

The extent to which users recognize the
accountability of Al medical service providers and
their expectations regarding response measures in
case of issues.

Clearly define responsibilities in service design and
operation, while ensuring proper responses and
remedies in case of problems.

Privacy Protection

The extent to which users perceive their personal
data as well-protected within Al medical services
and their level of trust in data security.

Guarantee security and legal compliance
throughout data collection, processing, storage,
and disposal, while ensuring user control over
personal data.

The extent to which users feel free to express their

Ensure that users can independently decide

Autonomy opinions and recognize Fhe|r decision-making whether to use the service and accept its results.
rights in Al medical service usage.
The extent to which users trust Al medical services Build mutual trust between users and providers
Trust and their providers, and how this trust impacts their P

experience.

based on the reliability of Al services.

Information Quality

The extent to which users perceive the quality and
timeliness of the information provided by Al
medical services, and its usefulness in health
management and decision—making.

Provide timely, high—quality information while
maintaining accuracy, relevance, and reliability.
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Table 2. Al health ethics literacy scale items
Mean+Standard | Cronbach’s
Components ltems s
Deviation alpha
To what extent do you think Al medical services clearly share their decision—making 3 7540.89
processes? U
Transparency Do you feel that you receive sufficient information to understand how Al medical systems 3 5041 20 709
operate?
Are you satisfied with the explanations provided on how Al medical systems generate
X ) 3.75+1.58
diagnoses or treatment recommendations?
Do you find communication with Al medical service providers clear and easy to understand? 4.75+0.46
Do you feel that you can request additional explanations regarding Al medical service
- ) 3.13+1.13
Communication | recommendations? .857
When you have questions about Al medical service decisions, do you feel that there are
" : , . 4.00+0.93
sufficient channels to obtain further information?
Do you think Al medical services treat all patients fairly? 4.7510.46
i — i i i i i ? +
Fairess Do you perceive Al-based diagnoses as unbiased and fair across different patient groups? 4.38+0.92 750
Do you believe that the data used in Al medical services adequately represent diverse 31340 64
patient populations? T
Do you feel that Al medical services take sufficient measures to identify and respond to
S 4.00£1.20
potential risks?
Risk Prevention | Have you received prior guidance on potential risks associated with using Al medical
e 4.88+0.35 .825
& Monitoring systems?
Do you consider the risk management and monitoring procedures in Al medical services to
; 3.75+0.71
be effective?
Do you feel that Al medical services take cultural and social backgrounds into account? 4.25+0.71
Respect for D.O you think Al-based medical services recognize and appropriately respond to individual 4 5040.76
. ) differences? .800
Diversity
Do you believe that Al medical systems sufficiently consider the needs and circumstances
8 ) 4.13+0.64
of diverse patients?
Do you feel that using Al medical services ensures patient safety? 3.75+1.17
Safety In case of sgfety—related issues in Al medical services, do you believe there are adequate 41341 13 670
procedures in place to resolve them?
How would you assess the safety of Al-based medical services? 3.13%+1.13
Do you think it is clear who is responsible for issues arising in Al medical services? 4.38%+0.74
i ici i i ? +
Accountability Do you believe that there are sufficient procedures to address errors in Al medical systems? 4.63+0.52 740
Do you think clarifying the responsibilities of Al medical service providers improves service
: 3.25+0.89
quality?
Are you satisfied with the level of personal data protection provided by Al medical services? 3.88+£1.13
P:Dc:tléi%n Do you find the privacy policy clearly disclosed and easy to understand? 4.38+0.74 777
Do you have concerns about the misuse of your personal data? 3.63%+1.19
Do you feel that you have the freedom to make your own health—related decisions while
. : : 4.13+0.99
using Al medical services?
Autonomy If you d!sggree with Al medical service recommendations, do you find it easy to express 3 8840.84 755
your opinion?
Do you think personal choice should take precedence over Al recommendations in medical 36341 19
decision—-making? T
Do you trust Al medical services and feel comfortable following their recommendations? 4.25+0.89
Trust How do you perceive the expertise and reliability of Al medical service providers? 3.38+0.74 685
What do you consider the most important factor in increasing trust in digital medical 5 88+1 13
services? T
Do you find the information provided by Al medical services useful and reliable? 4.00+1.07
Information Are you satisfied with the accuracy and up—to—date nature of the medical information 3754017
. provided? .800
Quality
Do you believe that the information received from Al medical services helps you manage 40041 41

your health and make informed decisions?
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Table 3. Final Al health ethics literacy scale items

A~ 22| 2lE2Al TiE R 3 HS £22 98 Y] ol

Components

Definitions

ltems

Transparency in
Decision—Making

The ability to recognize the
transparency of Al medical
technology in data processing and
decision—-making, and to assess the
accessibility and explainability of
information.

Do you feel that the decision—making process of Al healthcare services is clearly
explained?

Do you think that the data and criteria used in Al healthcare service decisions are
transparently disclosed?

Do you feel that information related to Al healthcare services is easily accessible?

Communication
with Healthcare

The ability to communicate clearly
and effectively with Al medical
technology providers, understand,

Do you find the information provided by Al healthcare service providers to be clear
and easy to understand?

Do you feel that there are communication channels available to ask questions or

Providers I, . ) provide feedback about Al healthcare services?
and utilize necessary information. - — - - - -
Do you think communication with healthcare providers is effective and smooth?
The ability to evaluate whether Al Do you believe Al healthcare services operate fairly without bias against specific
Fairness in medical technology is applied fairly | 9roups?

Decision—Making

to all users and operates objectively
without bias.

Do you feel that Al healthcare service outcomes are applied equally to all users?

Do you think Al healthcare services reflect the needs and demands of diverse users?

Risk
Management
and Response

The ability to recognize potential
risks associated with Al medical
technology usage and understand
the systems for prevention and
response.

Do you believe that Al healthcare services proactively identify potential risks and
provide preventive measures?

Have you received clear response procedures for issues that arise in Al healthcare
services?

Do you think Al healthcare services appropriately handle emergency situations?

Respect for
Patient Diversity

The ability to assess whether Al
medical technology respects the
cultural, social, and personal
backgrounds of diverse patients
and provides inclusive services.

Do you feel that Al healthcare services respect users' cultural and social
backgrounds?

Do you believe Al healthcare services adequately reflect individual needs?

Do you think Al healthcare services sufficiently consider the diverse circumstances of
users?

System Safety

The ability to evaluate the stability
and security of Al medical
technology and understand how to
effectively address issues when
they arise.

Do you feel that Al healthcare services ensure user safety?

Do you trust the security and safety of Al healthcare services?

Do you believe there are sufficient procedures in place to resolve system errors when
they occur?

Accountability
and
Responsibility

The ability to clearly understand
accountability in case of issues
related to Al medical technology
and assess the problem-resolution
process.

Do you clearly understand who is responsible when issues arise in Al healthcare
services?

Do you think clear procedures are in place to address errors in Al healthcare
services?

Do you feel that accountability is well-defined in Al healthcare services?

The ability to understand and
exercise the right to make

Do you feel that you can make your own health—related decisions while using Al
healthcare services?

Autonomy independent health management If you disagree with Al healthcare service recommendations, do you feel free to reject
decisions while using Al medical them?
technology. Do you believe Al healthcare services fully guarantee user autonomy?
Trust in Al The ability to trust the information | Do you trust the recommendations provided by Al healthcare services?
and recommendations provided by - ; ; ; ; -
Healthcare Al ical hnol K Do you think Al healthcare service providers offer reliable information?
Services medical technology and make .
informed decisions based on them. | Do you feel that Al healthcare services are generally trustworthy?
Do you think Al healthcare services provide sufficient information to meet your
Quality of The ability to evaluate the needs?
Inform;tion usefulness, diversity, and accuracy | Do you believe Al healthcare services offer a diverse range of healthcare—related
Provided of the information provided by Al information?

medical technology.

Do you find the information provided by Al healthcare services to be sufficiently
useful?

Self-Efficacy

The belief in one's ability to
effectively utilize Al medical
technology for personal health
management.

Do you believe that Al healthcare services help you manage your health more
effectively?

Do you feel that using Al healthcare services improves your ability to make medical
decisions?

Do you think the information provided by Al healthcare services helps you effectively
address health concerns?

Privacy
Protection

The ability to assess whether Al
medical technology adequately
protects personal data and ensures
user control over personal
information management.

Do you believe Al healthcare services protect personal data securely?

Do you feel that privacy policies are clearly disclosed?

Do you have no concerns about the improper use of your personal data?
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