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The integration of Artificial Intelligence (AI) in healthcare brings significant advancements
but raises ethical concerns regarding bias, privacy, and accountability in medical decision-
making. The research examines ethical problems of medical Al models through a scien-
tometric study of Al technology impacting healthcare fairness and data privacy. This re-
search reviews articles from 2020-2025 analyzing moral challenges Al creates in healthcare
settings. VOSviewer and CiteSpace bibliometric tools analyzed 643 documents from 475
journals, books and conference papers. The study measured field publications and authors
through h-index metrics and citation analysis. The assessment shows increasing aware-
ness about privacy risks and algorithmic discrimination affecting minority groups. Most
co-authorships in healthcare research involve international authors exceeding 28%. This
research demonstrates why healthcare needs safe Al implementation. It calls for ethical
frameworks ensuring fairness, transparency, and accountability in Al-driven medical deci-
sions, to mitigate biases and privacy issues while improving outcomes.
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1 Introduction

Artificial Intelligence is the most groundbreaking technological advancement impacting healthcare
operations. The system has potential to transform diagnostic processes and healthcare management for
medical professionals. Al technology in healthcare creates opportunities to enhance accuracy while
improving efficiency and treatment results. The implementation of Al systems presents critical
difficulties for healthcare organizations. AI brings three main concerns: protecting patient data,
understanding ethical decision-making and preventing healthcare staff job losses.

1.1 Opportunities in Al for Healthcare

Al offers significant opportunities to enhance healthcare, particularly in diagnostic precision. Al
algorithms in radiology, pathology and genomics show capabilities to detect diseases including cancer,
diabetes and cardiovascular issues more accurately than current methods. Medical imaging analysis
through deep learning helps doctors identify tumors [1]. Studies show AI diagnostic tools match
medical professionals' capabilities in evaluating diseases [2]. Healthcare institutions use Al systems for
administrative tasks like scheduling and billing, improving efficiency [5]. Hospital workflows benefit by
reducing waiting times and optimizing resources [6] [7]. Enhanced efficiencies decrease costs and
increase healthcare accessibility. Al technology manages health conditions through wearable device
data assessment. Combined with wearables, Al enables continuous patient monitoring [3]. Healthcare
providers receive alerts through AI analysis to take swift action when needed. This approach prevents
hospitalizations while improving outcomes for chronic disease patients [8].

1.2 Challenges in Integrating Al into Healthcare

Important challenges exist in integrating AI systems within healthcare. Data privacy remains the main
concern, requiring security systems to protect patient data. HIPAA and GDPR standards highlight why
AT healthcare needs detailed privacy systems [9] [10]. Algorithmic bias is a major challenge as Al
systems learn from biased historical datasets, affecting minorities. Al diagnosis systems misdiagnose
diseases in certain ethnic groups due to insufficient multicultural data [4] [11]. AI systems operate in
ways most cannot understand, creating trust issues. Healthcare providers reject Al due to
uninterpretable algorithms. When Al causes errors, responsibility remains unclear between developers,
providers and systems. This requires ethical principles for Al in healthcare organizations [7].

1.3 Addressing the Challenges: Towards Responsible AI Adoption

The complete utilization of Al in healthcare requires solutions through proper implementation policies.
Healthcare entities must show clear decision protocols and adopt data strategies to eliminate
algorithmic discrimination. Patient data protection requires strong privacy protocols. Healthcare
institutions need training programs to help personnel work with AI systems and understand outputs.
Regulatory organizations support responsible Al practices by creating ethical frameworks. According to
the WHO, responsible Al practices incorporating fairness, transparency and accountability must be
developed [10].

1.4 Ethical Concerns in AI-Driven Medical Decision-Making

Al-driven medical decision-making faces ethical issues from algorithmic bias. Al systems trained on
historical data replicate healthcare prejudices against minorities, women and older patients,
perpetuating disparities. Monitoring is needed to promote fair decisions and minimize discrimination
[12] [13]. AI algorithms face ethical issues due to unclear operational transparency, with systems
operating in a 'black box'. The medical field requires transparency as decisions affect patient outcomes.
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Medical professionals need explainable AI systems to validate decisions according to researchers [14]
[15].

1.5 Accountability in AI Medical Decision-Making

Al in healthcare raises accountability issues, as errors in diagnosis or treatment require clear
responsibility. Healthcare institutions need procedures and strong regulations to address liability and
protect patients from AI system malfunctions [16] [17]. Al in healthcare raises concerns about patient
trust, as it may replace human empathy and clinical judgment. Maintaining human interaction in
decision-making is essential to preserve trust and therapeutic relationships [18] [19].

1.6 Balancing Technological Advancement with Ethical Principles

Al technology in healthcare needs proper management systems to prevent widening disparities.
Advanced AI could worsen social inequalities when deployed improperly, particularly affecting under-
resourced areas. Establishing ethical rules for total system access regardless of finances or location will
help remedy healthcare gaps. Proper planning will ensure AI healthcare benefits reach everyone [20]
[21]. Healthcare professionals are increasingly addressing the ethical implications of AI in medical
decision-making, focusing on bias, privacy, and accountability, while exploring methods to ensure
responsible Al implementation and maintain trust.

1.7 Bias in AI Models for Healthcare

AI model bias is a critical ethical concern in healthcare systems. Al systems require extensive training
data, but historical healthcare biases persist within it. Uneven demographic representation makes Al
systems less accurate for underrepresented groups like racial minorities and elderly populations,
leading to unequal medical care. Al models need representative training data to maintain equitable
treatment [22] [23]. Human contamination in training can cause algorithmic bias beyond dataset
issues, making Al prioritize certain conditions while missing common diseases. Reducing these biases
requires bias detection with fairness-aware learning and model auditing [24] [22].

1.8 Privacy Concerns in AI-Driven Healthcare

AT applications in medical settings create privacy challenges for healthcare. Medical data enters Al
systems, risking patient confidentiality. GDPR and privacy legislation establish requirements for
handling patient information. Healthcare institutions must implement encryption to maintain AL
benefits while protecting privacy [25] [26]. Patient acceptance of data use is vital for AI healthcare
privacy. Data collection requires disclosure to patients who should have freedom regarding data
sharing. Clear communication about AI functions builds trust and ensures privacy compliance [27]
[28].

1.9 Accountability in AT Medical Decision-Making

Patient agreement is vital for privacy in AI healthcare operations. Data collection requires full
disclosure to patients who should freely choose whether to share data. Trust-building and privacy
compliance depend on transparent communication about AI's healthcare role and data usage [27] [28].
AT accountability frameworks need to contain mechanisms which enable the response to technology
errors and improper use of the technology. Regulatory control measures along with medical Al
operating standards should exist to maintain health professional and developer responsibility when
their Al-decisions result in unfavorable medical outcomes [29] [30].
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2 Methodology

The methodology examines published studies addressing bias, privacy and medical decision-making
accountability in healthcare AI. Research data was gathered from journals, books and conference
papers published from 2020 to 2025. The review used VOSviewer and CiteSpace software to visualize
keywords, author networks and institutional relationships. Citation metrics like h-index and g-index
measured publication influence. This paper analyzes healthcare ethical Al research evolution through
worldwide partnerships, documentation forms and industry patterns.
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Figure 1.Visualization of Research Techniques

Search Query:

(TITLE-ABS-KEY ("Healthcare") AND TITLE-ABS-KEY ("AI") AND TITLE-ABS-KEY ("Ethical
Considerations")) AND PUBYEAR > 2019 AND PUBYEAR < 2026 AND (LIMIT-TO (LANGUAGE,
"English"))

The search query is designed to find research articles that contain the terms "Healthcare," "AI" and
"Ethical Considerations" in the title, abstract, or keywords (TITLE-ABS-KEY) and are published
between 2020 and 2025. Additionally, it limits the results to articles published in English. This query
aims to gather relevant papers on the ethical issues surrounding Al in healthcare within the specified
time frame.

3 Result and Discussion

This work examines scholarly research on healthcare Al ethics, focusing on bias concerns and data
protection standards. Medical AI decision-making shows promise, though privacy, bias and
transparency issues persist. Healthcare ethics journals and institutions collaborate to advance research
in this field. Research should focus on frameworks for fairness, accountability and transparency in Al
systems to support future patient care development.

13



R. Vijaya Prakash, G. Swamy Reddy, Shirisha Balle

Table 1 outlines ethical AT healthcare research trends from 2020-2025. The field grew 74.92% annually,
with 643 documents across 475 journals and books. Documents average one year duration and 6.935
citations. The field involves 2,575 authors contributing to 88 single-authored documents, averaging
4.27 authors per paper, with 28.77% international collaborations. Publications consist mainly of
articles, followed by book chapters, conference papers, and reviews, demonstrating the field's rapid

Table 1. Data Overview and Analysis

Description

MAIN INFORMATION ABOUT DATA

Timespan

Sources (Journals, Books, etc)
Documents

Annual Growth Rate %
Document Average Age
Average citations per doc
References

DOCUMENT CONTENTS
Keywords Plus (ID)

Author's Keywords (DE)
AUTHORS

Authors

Authors of single-authored docs
AUTHORS COLLABORATION
Single-authored docs
Co-Authors per Doc
International co-authorships %
DOCUMENT TYPES

article

book

book chapter

conference paper

conference review

editorial

letter

note

review

short survey

growth and collaboration.
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Results

2020:2025
475

643

74.92

1.07

6.935
31908

2692
1565

2575
81

86
4.27
28.77

169
25

141
119

166
4
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Figure 2. Sankey diagram

Figure 2 shows author collaboration and keyword usage patterns in artificial intelligence healthcare
research. This Sankey diagram displays associations between authors and academic subjects. The left
segment (AU_CO) shows countries with most author affiliations: India, Saudi Arabia, USA, China and
Ttaly. Authors appear under the AU section with "Singh A," "Sharma V," and others alongside their DE
keywords. The right section (DE) lists key subjects including "Artificial Intelligence,” "Machine
Learning," "Healthcare," "Ethical Considerations," "Data Privacy" and "Large Language Models." The
connections between authors and keywords demonstrate research intersections in AI healthcare
focusing on ethics, privacy and accountability in medical decisions.
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Figure 3. Citation network of authors

The breakdown of Multiple Country Publications (MCP) and Single Country Publications (SCP) appear
in Figure 3 based on various nations. The study uses document quantities on the x-axis and countries
on the y-axis. China outpaces other countries as it creates numerous MCPs (red) than SCPs (blue). The
ratio between Multiple Country Publications and Single Country Publications is identical between the
United States and India. Additional research participation occurs within Italy together with Japan and
the United Kingdom. Brazil along with Hong Kong and Greece mostly concentrate on SCPs which
demonstrates domestic research characteristics. China stands as the leading world power in
multilateral research initiatives as depicted through the graph.
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Figure 4. Fig:Thematic map

The thematic map shows Al healthcare themes with relevance on X-axis and development intensity on
Y-axis. Machine learning and personalized medicine with artificial intelligence represent core "Motor
Themes" that are central and well-developed. The bottom-right "Basic Themes" include deep learning
and healthcare as recognizable fields needing development. "Emerging or Declining Themes" in
bottom-left show ethical considerations and adversarial machine learning that lack importance and
development. Terms like "adult" and "female" appear in upper-left "Niche Themes" for specific uses.
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Figure 5. Article Contributions by Different Institutions in Ethical AI for Healthcare Research

This pictograph shows institutional publications on ethical AI in healthcare based on their reference
list. Mayo Clinic leads with 22 articles, followed by Hospital Israelita Albert Einstein with 15 articles.
University of California and Chandigarh University each published 13 articles. CMR Institute of
Technology, University Health Network, Iran University of Medical Sciences, and Medical University of
Silesia contributed 12, 11, 10 and 10 articles respectively. Ministry of Health and Ondokuz Mayis
University each produced 10 articles. The display reveals which organizations excel in ethical AI
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healthcare research, covering areas like decision-making accountability, privacy preservation and bias
analysis.
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Figure 6. Timeline View of Country-Based Keywords

Figure 6 shows ethical AI healthcare research growth using CiteSpace timelines, displaying country
involvement and keyword evolution. The timeline spans 2020-2025 through nodes showing research
output measurements. The United States and India are prominent due to substantial output. Research
keywords are color-grouped by country to show ethical AI framework development. While "ethics" and
"ChatGPT" were major themes in 2020, "oral cancer," "

gastroenterology” and "generative AI" lead in
2025. Country collaborations connect through keywords showing scientific interest. The visualization

demonstrates worldwide AI ethics research in healthcare and its thematic evolution across periods.
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Figure 7. Word Cloud of Key Themes in Ethical AI for Healthcare Research

The main terms in ethical AI healthcare research appear in this word cloud where size indicates
frequency. Artificial intelligence is the top-word with 340 appearances while humans appear 193 and
109 times, showing a trend toward human-centered AI. "Machine learning" and "deep learning" appear
100 and 95 times respectively, demonstrating their significance in healthcare AI. Review holds 93

positions while health care exists 66 times in the study. Ethical terms appear frequently, including
"Ethical considerations" (65 occurrences), "data privacy" (54 occurrences) and "personalized medicine"
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(56 occurrences). The word cloud demonstrates the most frequent topics in ethical AI healthcare
analysis.

Table 2.Citations and DOI Information for Key Documents in Ethical Al for Healthcare Research

Document DOI Local Global
Citations Citations

UEDA D, 2024, JPN J RAD 10.1007/811604-023-01474-3 12 143

MOHAMMAD AMINI M, 10.3390/make5030053 4 44

2023, MACH LEARN

KNOWL EXTR

OKWOR IA, 2024, AI 10.3390/2i5040095 2 3

KARALIS VD, 2024, APPL 10.3390/applbiosci3010002 2 65

BIOSCI

GRZYBOWSKI A, 2024, 10.1016/j.clindermatol.2023.12.013 2 33

CLIN DERMATOL

BOOPATHI S, 2023, Al AND | 10.4018/979-8-3693-0876-9.ch003 2 46

I0OT-BASED TECHNOL FOR

PRECIS MED

MURPHY DC, 2020, ANN R | 10.1308/RCSANN.2020.0158 2 29

COLL SURG ENGL

MOHAMMAD-RAHIMI H, 10.1111/iej.14128 1 5

2024, INT ENDOD J

IBRAHIM SM, 2024, IAES 10.11591/ijai.v13.13.pp3703-3714 1 2

INT J ARTIF INTELL

CARNINO JM, 2024, ANN 10.1177/00034894241249621 1 4

OTOL RHINOL LARYNGOL

The information summarizes major healthcare ethical Al research documents using DOI and citation
data. Publication titles appear under "Document” from 2020-2024. Ueda D (2024) ranks highly with 12
local and 143 global citations showing widespread importance. Mohammad Amini M, 2023 has gained
field importance with 4 local and 44 global citations. Each entry provides full text access through DOI.
Both "Grzybowski A, 2024" and "Boopathi S, 2023" show substantial worldwide impact due to
international AI healthcare research interest. The table reveals citation activity and influence of
essential ethical AT healthcare literature.

Table 3. Citation Metrics for Key Journals and Sources in Ethical AI for Healthcare Research

Source h_index | g_index TC
BMC MEDICAL ETHICS 4 6 127
DIAGNOSTICS 4 6 47
HEALTHCARE (SWITZERLAND) 4 5 84
AI (SWITZERLAND) 3 4 21
AT AND SOCIETY 3 4 66
FRONTIERS IN ARTIFICIAL INTELLIGENCE 3 6 636
FRONTIERS IN MEDICINE 3 4 46
ORAL ONCOLOGY REPORTS 3 3 13
2ND INTERNATIONAL CONFERENCE ON CYBER 2 3 16
RESILIENCE, ICCR 2024

APPLIED SCIENCES (SWITZERLAND) 2 4 16
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Table 3 shows citation statistics of publications serving ethical AI in healthcare discipline, with columns
listing Source, h-index, g-index and Total Citations (TC). The h-index shows how productively a journal
maintains citation impact, while the g-index shows citation diversity to understand scholarly influence.
BMC Medical Ethics demonstrates impact with an h-index of 4 and g-index of 6 with 127 total citations.
Diagnostics and Healthcare (Switzerland) show 47 and 84 total citations, respectively. Frontiers in
Artificial Intelligence leads with 636 total citations due to its position in AI research. Several
publications shape worldwide discussions about Al ethics in healthcare.

4 Conclusion

Research findings from this scientometric review show Al's growing healthcare importance for
diagnosis and operations. The review analyzes 643 documents from 475 publications, revealing three
ethical issues: algorithmic bias, privacy threats and decision-making accountability. The study observed
74.92% annual growth and 6.935 citations per document. Research shows progress in international AT
healthcare collaborations with 28.77% cross-national partnerships. Healthcare must address ethical
issues before AI integration. AI system bias affects treatment quality across populations. Privacy
concerns patient data pose challenges. Limited AI decision-making visibility creates trust issues. The
review emphasizes developing ethical systems for fairness and accountability in healthcare. Al
development needs ethical management to maximize benefits while reducing risks.
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