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Ethical Implications of Artificial Intelligence in 

Healthcare: Contextualizing Innovation, Equity, 

and Responsibility in a Globalized Era 

Fidelis Aghware1 and Aminu J. Lasisi2 

Artificial Intelligence (AI) is rapidly transforming global healthcare by enabling 
significant advancements in diagnosis, treatment, and patient monitoring. 
Innovations like DeepMind's AI for ocular disease identification and Babylon 
Health's chatbot for virtual consultations exemplify AI's capacity to expand 
accessibility, minimize errors, and increase efficiency. Nevertheless, these 
technical advancements are accompanied by intricate ethical dilemmas—
particularly in resource-limited and legally precarious environments—where 
concerns regarding patient consent, algorithmic transparency, and data 
sovereignty remain unresolved. This study contends that the integration of AI 
into healthcare is not merely a technological challenge but also an ethical and 
socio-political undertaking. This systematic review of 57 peer-reviewed studies 
and global policy reports underscores that AI's dependence on extensive 
datasets engenders issues regarding bias, privacy violations, and inequitable 
distribution of benefits, frequently reinforcing previous disparities in healthcare 
access. The notion of "algorithmic colonialism" is analyzed, demonstrating how 
AI technologies created in affluent contexts may be ineffective when utilized in 
culturally diverse, resource-constrained settings. The paper suggests a multi-
tiered ethical framework based on technical integrity, legal compliance, and 
community engagement to tackle these difficulties. This concept emphasizes 
culturally sensitive AI design, effective consent processes, accountability 
systems, and localized regulatory frameworks. Ultimately, the report argues for 
a multidisciplinary and context-aware strategy to ensure AI-driven healthcare 
innovation advances equity, protects vulnerable populations, and builds trust 
internationally. 
 

Keywords: Artificial Intelligence, Healthcare Ethics, Algorithmic Bias, Global 
Health Equity, AI Governance. 

1. Introduction

Artificial Intelligence (AI) is driving major changes in 
global healthcare systems, marking a period where 
machines aid or perhaps surpass clinicians in 
diagnosis, therapy suggestions, and patient 
surveillance. Innovations such as DeepMind's AI for 
ocular illness diagnosis and Babylon Health's 
chatbot for remote consultations illustrate the 
capacity of these technologies to improve access, 
increase efficiency, and minimize diagnostic errors. 
Although the appeal of AI in healthcare is rooted in 
its efficiency and predictive capacities, the ethical 
implications of its implementation are insufficiently 
theorized, especially in resource-limited and legally 
precarious environments. 

The global movement towards digitized healthcare is 
not merely technological but also an ethical and 
socio-political undertaking. AI systems, essentially 
dependent on data, prompt critical enquiries over 

patient consent, algorithmic transparency, and data 
sovereignty. Aghware, Okoh, and Malasowe (2025) 
warn that the implementation of AI without sufficient 
ethical protections may heighten security threats and 
jeopardize user privacy, especially in areas with 
fragile institutional structures. This is particularly 
troublesome in developing countries because legal 
and infrastructural constraints impede the efficient 
governance of emerging technology. The 
disproportionate allocation of AI advantages reflects 
historical disparities in healthcare access, paralleling 
wider issues recognized in global agricultural and 
food systems during the COVID-19 pandemic 
(Andam et al., 2020; Fadele et al., 2020). 

Furthermore, the dependence of AI systems on 
extensive data creates a conflict between innovation 
and equity. Algorithms primarily trained on datasets 
from affluent nations frequently struggle to 
generalize in resource-limited settings, resulting in 
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what scholars term algorithmic colonialism—a 
phenomenon in which Western technological 
frameworks are imposed without consideration for 
local ethical standards or health conditions 
(Aghware et al., 2024). The implementation of AI-
driven diagnostic technologies in African clinics 
prompts enquiries on cultural suitability, language 
precision, and community confidence. This pattern 
of technological imposition reflects broader colonial 
legacies and reinforces global power imbalances in 
healthcare delivery. 

Ayanwale et al. (2023) noted that the adoption of 
innovation in resource-limited environments is 
significantly affected by socio-cultural factors and 
the perceived inclusivity of technology. In this 
setting, it is essential to implement an ethical 
framework that is both technically sound and 
contextually aware and inclusive. Chete and Oviawe 
(2022) highlight the necessity for conversational AI 
tools in AI-based telemedicine delivery to be 
culturally relevant and linguistically tailored. In the 
absence of these considerations, even altruistic 
interventions may estrange the very communities 
they aim to assist. Research demonstrates that 
machine learning systems utilized in the financial 
and healthcare sectors frequently exhibit bias when 
trained on non-representative data, resulting in 
inequitable outcomes and exacerbated structural 
inequalities (Aghware & Ogheneovo, 2023). 

A significant issue is the vagueness of 
accountability. The culpability for malfunctions or 
detrimental medical judgements made by AI 
systems remains a legal and ethical ambiguity. In 
contrast to conventional healthcare practices, where 
liability is attributed to human agents, artificial 
intelligence challenges the concepts of authorship 
and accountability. This opacity necessitates 
innovative legal frameworks and community-
engaged governance structures to guarantee that AI 
systems are both secure and accountable (Aghware 
& Omiegbe, 2023). 

This research seeks to establish a comprehensive 
ethical framework for artificial intelligence in 
healthcare to address these complex difficulties. 
Utilizing philosophical bioethics, stakeholder theory, 
and global policy analysis, it emphasizes three 
essential pillars: technological integrity, legal 
compliance, and community inclusion. We aim to 
identify existing ethical deficiencies, particularly with 
informed consent, algorithmic bias, and regulatory 
inconsistencies, through a systematic analysis of 57 
peer-reviewed papers and global policy reports. Our 
objective is to not only evaluate but also to suggest 
practical ways to ensure AI-driven healthcare 
innovation achieves the dual aims of equity and 
accountability in an increasingly globalized context. 

 

2. Literature Review 

Artificial Intelligence (AI) has become a 
transformative instrument in healthcare, facilitating 
improvements in diagnostic precision, predictive 
analytics, and therapeutic customization. AI is 
transforming medical delivery with machine learning 
algorithms that forecast disease outbreaks and 
natural language processing (NLP) systems that 
analyze clinical narratives. Nonetheless, these 
advancements carry significant ethical obligations. 
Mental health tools employing NLP must exercise 
additional caution due to the delicate nature of 
psychological data. Aghware et al. (2023) 
underscore the necessity of creating secure AI 
systems, exemplified by their DeLClustE framework, 
which safeguards user data from fraud. Chete and 
Oviawe (2022) illustrated the efficacy of AI chatbots 
in spreading telehealth information during COVID-
19, highlighting the necessity of upholding ethical 
norms in real-time AI interventions. The 
customization offered by these systems must be 
meticulously reconciled with data privacy and ethical 
clarity. 

Data is essential for AI; nevertheless, the issues of 
ownership and informed consent remain ambiguous. 
Numerous healthcare AI systems depend on 
extensive datasets obtained via unclear or 
aggregated consent agreements. McGraw (2013) 
observes that these formats frequently conceal data 
utilization, and this problem endures, particularly in 
unregulated environments. Aghware, Okoh, and 
Malasowe (2025) tackle this issue by suggesting 
mitigation solutions that incorporate both technical 
and legal protections. Their research indicates that 
to enable AI to support sustainable development 
objectives, comprehensive consent mechanisms 
must be integrated into system architecture. 
Moreover, Abdirad and Krishnan (2020) emphasize 
that effective AI implementation in industries such as 
logistics relies on well-defined ethical frameworks, a 
principle that healthcare must embrace. In regions 
such as Nigeria, where digital literacy and legal 
safeguards vary, data sovereignty is essential. 
Countries lacking adequate data protection laws are 
vulnerable to exploitation, as indicated in the World 
Bank (2022) study and emphasized by various 
researchers who caution against using AI solutions 
in legally ambiguous contexts without appropriate 
contextual safeguards. 

Bias in AI extends beyond theoretical concerns to 
produce tangible real-world consequences. 
Obermeyer et al. (2019) demonstrated that racial 
prejudice in a healthcare algorithm resulted in the 
underdiagnosis of Black patients. In Nigeria, 
analogous concerns arise when AI models are 
trained on unrepresentative data. Hybrid AI training 
methodologies, including modular neural networks, 
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can mitigate algorithmic bias by integrating diverse 
cultural and demographic datasets (Aghware & 
Ogheneovo, 2023). Furthermore, Geteloma et al. 
(2024) demonstrate that ensemble learning can be 
employed to develop more equitable systems by 
amalgamating numerous models to mitigate 
individual biases. These advances highlight the 
imperative of inclusion in dataset design. Liverpool-
Tasie and Parkhi (2021) emphasize that climate risk 
influences midstream adoption in value chains, 
asserting that context-aware AI models can assist 
marginalized populations when appropriately 
customized. 

AI systems in healthcare must be explicable, 
particularly when decisions impact lives. Black-box 
algorithms, while potent, frequently exhibit a lack of 
transparency, resulting in distrust and ethical 
quandaries. Instruments such as SHAP (SHapley 
Additive exPlanations) and LIME (Local Interpretable 
Model-agnostic Explanations) offer interpretability; 
nevertheless, their implementation in resource-
constrained clinical environments remains limited. 
Without explainability, AI transforms into a liability 
instead of an asset. Methodologies for augmenting 
models such as random forests with the Synthetic 
Minority Oversampling Technique (SMOTE) not only 
enhance accuracy but also render the decision-
making process more transparent. The 
implementation of sentiment analysis for identifying 
malicious information demonstrates that 
transparency in algorithmic results can facilitate 
ethical application. In rural or low-capacity 
healthcare systems, where practitioners may lack 
technological proficiency, explainability tools might 
mitigate the trust deficit between AI and users. 

AI legislation varies significantly among nations. The 
EU's GDPR and the U.S.'s HIPAA offer robust 
protections, whereas numerous developing nations 
lag considerably behind. This mismatch presents 
concerns when AI tools created in highly regulated 
areas are utilized in countries such as Nigeria 
without comparable monitoring. Aghware, Okoh, and 
Malasowe (2025) advocate for the proactive 
implementation of localized AI policy, particularly in 
critical sectors such as health and agriculture. 
Adeyeye et al. (2021) underscore the significance of 
empowerment metrics in the deployment of 
agricultural AI, demonstrating that technological 
adoption must correspond with local governance 
and social dynamics. Lasisi and Omitoyin (2024) 
promote ethical and inclusive AI-driven supply chain 
optimization, offering relevant insights for the 
formulation of healthcare AI policies. 

Although AI possesses transformative potential for 
healthcare, its ethical application must tackle data 
consent, algorithmic bias, explainability, and 
equitable regulation. Healthcare stakeholders must 
prioritize inclusive design, localized policy, and 

technological transparency, leveraging learning from 
AI advancements across several disciplines to 
ensure equitable benefit from AI systems. 

3. Methodology 

This study employed a systematic and qualitative 
research design to rigorously analyze the ethical 
dilemmas associated with artificial intelligence (AI) 
applications in healthcare. The research 
methodology was carefully structured to guarantee 
thoroughness, clarity, and replicability while reducing 
interpretative bias. 

3.1 Data Sources 

The data for this study were obtained from scholarly 
and authoritative sources. Peer-reviewed journal 
articles were obtained from academic databases 
including PubMed, IEEE Xplore, and Scopus. 
Moreover, global policy reports and guidelines from 
international organizations, including the World 
Health Organization (WHO), the United Nations 
Educational, Scientific and Cultural Organization 
(UNESCO), and the European Union General Data 
Protection Regulation (EU GDPR), were 
incorporated. These sources provided a 
comprehensive range of scientific and normative 
perspectives on ethical concerns in AI-driven 
healthcare systems. 

3.2 Search Strategy 

A comprehensive search approach was utilized to 
find pertinent publications. The keywords used 
comprised: "AI in healthcare," "ethics," "bias," 
"consent," "equity," and "regulation." These terms 
were combined using Boolean operators to enhance 
the breadth and relevance of the search outcomes. 
The search procedure was iterative, involving the 
refinement and adaptation of terms according to 
initial discoveries and emergent trends. 

3.3 Inclusion and Exclusion Criteria 

Specific inclusion criteria were implemented to 
guarantee the quality and relevance of the reviewed 
literature. Only English-language publications 
published from 2015 to 2024 were examined, 
chosen for their technological relevance and recency 
of ethical discourse in AI healthcare applications. 
The selected documents must consist of either 
empirical investigations or policy assessments that 
directly address ethical issues associated with AI 
utilization in healthcare. Studies devoid of ethical 
considerations or speculative in character, lacking 
empirical or regulatory foundation, were excluded. 



CaJoST F. Aghware and A. J. Lasisi 

CaJoST, 2026, 1, 13-23 © 2026 Faculty of Science, Sokoto State University, Sokoto.|16 

 

3.4 Final Sample 

Following the application of the inclusion and 
exclusion criteria, a total of 57 papers were selected 
for final analysis. The collection included empirical 
investigations, conceptual writings, and regulatory or 
policy frameworks. The sample's diversity facilitated 
a comprehensive analysis of the ethical issues being 
examined. 

3.5 Data Analysis 

Thematic content analysis was utilized to examine 
the selected literature. NVivo software was 
employed to enable systematic coding and thematic 
development. The records were analyzed and 
categorized according to recurring themes pertaining 
to ethical issues, including bias, informed consent, 
data protection, accountability, and governance. The 
coding procedure adhered to Braun and Clarke's six-
phase approach of thematic analysis, guaranteeing 
a meticulous and systematic interpretation of the 
data. Patterns and differences among various 
investigations were identified, facilitating a nuanced 
comprehension of the manifestation and resolution 
of ethical dilemmas in AI healthcare environments. 

3.6 Validity and Reliability 

To enhance the credibility of the study, triangulation 
was accomplished by incorporating several data 
types—scholarly literature and international policy 
papers. The utilization of NVivo software enhanced 
reliability by facilitating consistent and transparent 
coding methodologies. The study reduced subjective 
bias and upheld analytical rigor by utilizing published 
and peer-reviewed sources. 

3.7 Ethical Considerations 

As this study involved no human subjects, no ethics 
board approval was required. All data were derived 
from publicly available published sources. 

4. Results and Discussion 

Artificial Intelligence (AI) has significantly 
transformed healthcare, possessing the capacity to 
augment diagnostics, boost patient outcomes, and 
elevate the efficiency of care delivery. This study, 
through thematic analysis of 57 documents, has 
indicated that the ethical infrastructure necessary for 
the proper implementation of AI in healthcare often 
trails behind technological progress. This section 
offers a critical analysis of the primary thematic 
findings, structured around four interconnected 
issues: the acceleration of innovation relative to 
ethics, the allocation of ethical responsibilities, 
lessons derived from empirical case studies, and a 

suggested three-tiered ethical framework for the 
sustainable implementation of AI. 

4.1 Innovation Surpassing Ethical Standards 

The primary theme highlighted was the imbalance 
between the rate of AI advancement and the 
development of ethical protections. Numerous 
studies examined, including policy evaluations from 
WHO and UNESCO, highlighted that despite the 
global use of AI technology, insufficient attention is 
frequently given to ethical, legal, and sociocultural 
ramifications (WHO, 2021; UNESCO, 2021). An 
exemplary case is Babylon Health's implementation 
of a symptom-checking chatbot in Rwanda. Despite 
the application's technological scalability, it 
inadequately conveyed recommendations in local 
dialects, thus compromising the concept of informed 
consent. 

This scenario highlights a significant paradox in AI 
implementation: although the scalability of AI 
technologies is appealing, it frequently compromises 
cultural and language inclusivity—an issue 
especially pronounced in low- and middle-income 
nations. Ethical frameworks must develop to 
encompass not only the technical precision of AI but 
also to guarantee contextual awareness. The 
Babylon Health case exemplifies how innovation, 
lacking ethical foresight, can unintentionally cause 
harm, particularly to disadvantaged populations 
where linguistic and cultural alignment is essential 
for patient comprehension and confidence. 

4.2  Who Assumes the Ethical 
Responsibility? 

The second crucial concern pertains to the allocation 
of ethical responsibility among stakeholders within 
the healthcare AI ecosystem. Contemporary 
discussions and practices frequently impose the 
responsibility of ethical oversight on physicians, who 
may lack the requisite technical expertise or 
institutional backing to effectively evaluate AI results 
(European Commission, 2020; Morley et al., 2020). 
This study's thematic analysis of literature indicated 
a consensus that ethical responsibility should be 
more equally allocated across four primary domains: 
AI developers, healthcare institutions, regulatory 
bodies, and patients. 

Developers have an ethical duty to create algorithms 
that are transparent and interpretable. This 
encompasses revealing the data sourcing methods, 
identifying the variables that affect judgements, and 
outlining the strategies employed to mitigate any 
biases (IEEE, 2019). Healthcare providers must 
engage in clinician training, focusing on both the 
utilization of AI tools and the critical evaluation of 
these technologies. Regulatory bodies must 
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implement comprehensive regulatory frameworks—
such as the General Data Protection Regulation 
(GDPR) in the EU—that emphasize patient rights 
and create accountability systems. 

The involvement of patients is equally significant. 
Equipping patients with an understanding of AI 
system operations and decision-making processes 
can enhance engagement and informed 
participation. The present absence of such 
empowerment fosters blind trust or total 
disengagement, both of which are ethically 
concerning. When doctors alone control AI 
interpretation, they may become overwhelmed and 
potentially complicit in ethically dubious results, 
especially if institutional oversight is inadequate. 

4.3 Insights from Practical Case Studies 

Numerous practical implementations of AI in 
healthcare provide valuable insights. A significant 
instance is the partnership between DeepMind and 
the National Health Service (NHS) of the United 
Kingdom. The cooperation, intended to enhance 
kidney disease detection, faced significant criticism 
for breaching patient privacy by neglecting to secure 
informed consent (Powles & Hodson, 2017). The 
lack of a robust ethical oversight structure, despite 
good intentions, led to a violation of public 
confidence and considerable legal consequences. 

Another illustrative example is IBM's Watson for 
Oncology. The system, once lauded for its ability to 
transform cancer treatment recommendations, 
ultimately underperformed due to its training on 
constrained and biased datasets. Watson frequently 
suggested hazardous or ineffective therapies, 
prompting enquiries on the sufficiency of validation 
procedures and the necessity of human oversight 
(Strickland, 2019). These difficulties indicate a 
deficiency in both technical integrity and regulatory 
compliance—two fundamental cornerstones that any 
ethical system must maintain. 

In contrast, Ada Health offers a more favorable 
illustration. This AI-driven symptom checker 
differentiated itself by involving local communities in 
the algorithm development process. Ada Health 
demonstrated that integrating user feedback and 
maintaining cultural relevance might enhance both 
ethical acceptability and system efficacy (Ada 
Health, 2022). This case demonstrates that ethical 
and technical excellence are not incompatible; 
rather, they can mutually enhance each other when 
inclusivity is emphasized. 

4.4 A Three-Tiered Ethical Framework 

This paper presents a three-tiered ethical framework 
to direct the responsible advancement and use of AI 

in healthcare, based on empirical and conceptual 
insights from literature and practical examples: 
technical integrity, regulatory compliance, and 
community inclusion. 

 

Fig. 1: Three-Tiered Ethical Framework for AI in 
Healthcare. A conceptual model illustrating the 
interconnected layers of technical integrity, regulatory 
compliance, and community inclusion necessary for 
ethical AI implementation in healthcare. Each tier 
addresses specific ethical challenges and reinforces the 
others to create a comprehensive governance structure. 

Layer One: Technical Integrity 

Technical integrity encompasses the assurance of 
reliability, transparency, and equity in AI systems. 
Developers must implement stringent bias testing, 
utilize representative and diverse datasets, and 
create interpretable algorithms that permit human 
evaluation. Research from IEEE and PubMed 
highlighted that AI systems must exhibit 
transparency in their decision-making processes to 
be ethically implementable (IEEE, 2019). 
Furthermore, ongoing performance assessment and 
empirical validation are crucial to guarantee that AI 
technologies function as expected in various clinical 
environments. 

Layer Two: Regulatory Compliance 

The second layer emphasizes the alignment of AI 
development and deployment with existing legal and 
regulatory frameworks. According to GDPR and 
WHO standards, healthcare AI must adhere to data 
protection principles, facilitate informed consent, and 
incorporate means for redress in the event of harm 
(European Union, 2018; WHO, 2021). Regulatory 
compliance necessitates the establishment of 
auditable systems subject to examination by 
independent entities to prevent misuse or abuse. 

Layer Three: Community Integration 

The concluding layer emphasizes the necessity for 
collaborative design and equitable access. 
Community inclusion entails collaborating with local 
users, healthcare professionals, and patients to co-
create AI technologies that are culturally relevant 
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and linguistically accessible. This method 
guarantees the incorporation of ethical principles 
such as justice, respect for others, and equity from 
the beginning. The Ada Health model exemplifies 
that inclusion can augment both ethical validity and 
user satisfaction. 

The ethical implementation of AI in healthcare is a 
multifaceted yet crucial undertaking. This discussion 
illustrates that the swift advancement of innovation 
necessitates robust ethical foresight, shared 
accountability, and inclusive methods. By 
implementing a three-tiered ethical framework—
comprising technological integrity, regulatory 
compliance, and community engagement—
stakeholders may cooperatively guarantee that AI 
systems in healthcare are effective, equitable, 
transparent, and socially responsible. 

5. Synthesis of Key Findings 

The thematic content analysis of 57 peer-reviewed 
journal publications and global policy papers 
revealed five critical findings regarding the ethical 
difficulties and opportunities associated with the 
implementation of Artificial Intelligence (AI) in 
healthcare. These findings elucidate how ethical 
considerations are either integrated, overlooked, or 
insufficiently handled in contemporary AI 
applications within real-world contexts, directly 
informing each tier of our proposed framework. 

 

Fig. 2: Mapping of Key Ethical Challenges to Framework 
Tiers. A visual representation showing how each identified 
ethical challenge (bias, consent, accountability, 
transparency, and design) corresponds to specific tiers of 
the proposed ethical framework. Arrows indicate the 
primary framework tier that addresses each challenge, 
with dotted lines showing secondary relationships. 

5.1 Persistent Algorithmic Bias 

The issue of bias continues to be a significant 
concern, especially in AI systems created using 
primarily Western-centric datasets. When these 
approaches are applied in diverse sociocultural or 
demographic contexts, they frequently yield distorted 
results, worsening health inequalities instead of 
alleviating them. Numerous studies from the 
PubMed and Scopus databases indicated that AI 

models developed on homogeneous populations 
inadequately predicted or diagnosed illnesses in 
under-represented groups. For instance, diagnostic 
instruments calibrated with Caucasian patient data 
frequently misdiagnose illnesses such as melanoma 
in individuals of color, illustrating the pervasive and 
systemic bias present in healthcare AI. This finding 
directly informs Layer One (Technical Integrity) of 
our framework, emphasizing the need for diverse, 
representative datasets and rigorous bias testing 
protocols. 

5.2 Ambiguous Informed Consent 

The notion of informed consent remains unclear in 
numerous AI-assisted healthcare contexts, 
particularly in resource-limited regions. In these 
areas, patients often lack awareness of the 
involvement of AI systems in their care, as well as 
the particulars of the collection, processing, or 
storage of their data. The absence of linguistic and 
cultural congruence exacerbates the concept of 
consent, as seen in the Babylon Health case, where 
users were insufficiently educated in their original 
languages. This ambiguity compromises autonomy 
and erodes faith in AI systems. This challenge is 
primarily addressed through Layer Two (Regulatory 
Compliance) and Layer Three (Community 
Integration), requiring both legal frameworks that 
mandate clear consent processes and culturally 
appropriate communication strategies. 

5.3 Fragmented Accountability Structures 

The accountability for ethical violations is 
significantly dispersed. Many AI systems function 
within a convoluted network of stakeholders—
including software developers, healthcare providers, 
government entities, and commercial companies—
each exerting limited influence yet frequently lacking 
complete ethical responsibility. This distribution of 
responsibilities results in oversight deficiencies and 
a protracted response to ethical issues. One 
investigation observed that when AI systems 
malfunction or inflict damage, legal and ethical 
accountability frequently remains unclear, resulting 
in institutional inaction or blame-shifting. Addressing 
this requires coordinated action across all three 
framework tiers, with particular emphasis on 
establishing clear chains of responsibility within 
Layer Two (Regulatory Compliance). 

5.4 Limited Transparency Tool Adoption 

Although transparency tools—such as model 
interpretability methodologies and bias audit 
systems—are available, their adoption in 
mainstream clinical practice remains infrequent. The 
majority of healthcare practitioners lack the requisite 
technical proficiency or infrastructure to apply these 
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tools successfully. Furthermore, commercial AI 
providers frequently regard transparency as 
discretionary, apprehensive that disclosing 
algorithmic processes may jeopardize proprietary 
data or unveil legal liabilities. This gap is addressed 
primarily through Layer One (Technical Integrity), 
which mandates explainability as a core 
requirement, and Layer Two (Regulatory 
Compliance), which can enforce transparency 
standards through regulation. 

5.5 Feasibility of Ethical Design 

The study revealed that ethical design is feasible 
and has been effectively executed in certain 

instances; however, it necessitates intentional effort. 
Proactive regulatory frameworks, interdisciplinary 
and diverse development teams, and sustained 
funding are essential for ethically robust AI systems. 
In the absence of these supports, AI advancements 
often emphasize market efficiency at the expense of 
public welfare, leading to systems that, while 
technologically sophisticated, are ethically 
inadequate. The Ada Health case study 
demonstrates that when Layer Three (Community 
Integration) is prioritized from the outset, the 
resulting systems achieve both technical 
performance and ethical acceptability. 

 

Table 1: Summary of Key Findings and Framework Alignment. The table maps each of the five key findings to the 
corresponding tier(s) of the ethical framework, including specific recommendations and examples from case studies. This 
table serves as a practical guide for stakeholders implementing the framework. 
 

Key Finding Primary 
Framework 

Tier(s) 

Ethical 
Challenge 

Specific 
Recommendations 

Case Study 
Example 

Stakeholder 
Responsibility 

1. Persistent 
Algorithmic 
Bias 

Layer One: 
Technical 
Integrity 

AI systems 
trained on 
Western-centric 
datasets 
produce 
distorted results 
in diverse 
sociocultural 
contexts, 
worsening 
health 
inequalities 

• Implement 
mandatory bias 
testing protocols 
across demographic 
variables 
• Utilize 
representative and 
diverse training 
datasets reflecting 
target populations 
• Employ ensemble 
learning methods to 
mitigate individual 
model biases 
• Conduct regular 
algorithmic audits for 
fairness across racial, 
ethnic, and 
socioeconomic 
groups 
• Integrate hybrid AI 
training 
methodologies 
including modular 
neural networks 

Diagnostic 
instruments 
calibrated with 
Caucasian patient 
data frequently 
misdiagnose 
melanoma in patients 
of color; Obermeyer 
et al. (2019) found 
racial bias leading to 
underdiagnosis of 
Black patients 

Developers: 
Dataset 
curation and 
bias testing 
Healthcare 
Institutions: 
Validation in 
local contexts 
Regulators: 
Mandate 
diversity 
standards 

2. Ambiguous 
Informed 
Consent 

Layer Two: 
Regulatory 
Compliance 
Layer 
Three: 
Community 
Integration 

Patients lack 
awareness of AI 
involvement in 
care; absence of 
linguistic and 
cultural 
congruence 
compromises 
autonomy 

• Develop multilingual 
consent frameworks 
in patients' native 
languages 
• Create culturally 
appropriate AI literacy 
programs for patients 
• Implement 
transparent data 
usage disclosure 
mechanisms 
• Establish opt-in 
rather than opt-out 
consent models 
• Design consent 
processes that 
explain AI decision-
making in accessible 

Babylon Health's 
symptom-checker in 
Rwanda inadequately 
conveyed 
recommendations in 
local dialects, 
compromising 
informed consent 
despite technological 
scalability 

Developers: 
Build consent 
into system 
design 
Healthcare 
Providers: 
Patient 
education 
programs 
Regulators: 
Enforce consent 
standards 
Communities: 
Participate in 
consent 
process design 
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terms 
• Integrate consent 
mechanisms into 
system architecture 
from inception 

3. Fragmented 
Accountability 
Structures 

Layer Two: 
Regulatory 
Compliance 
(supported 
by all tiers) 

Dispersed 
responsibility 
among 
stakeholders 
leads to 
oversight 
deficiencies and 
unclear liability 
when AI 
systems 
malfunction 

• Establish clear 
chains of legal and 
ethical accountability 
• Create independent 
AI ethics oversight 
committees 
• Develop incident 
reporting and 
response protocols 
• Implement auditable 
systems with 
transparent decision 
logs 
• Define liability 
frameworks 
distinguishing 
developer, provider, 
and institutional 
responsibilities 
• Establish redress 
mechanisms for 
patients harmed by AI 
decisions 

DeepMind-NHS 
partnership faced 
criticism for privacy 
breaches due to lack 
of robust ethical 
oversight structure; 
IBM Watson for 
Oncology's failures 
raised questions 
about validation 
procedures and 
accountability 

Developers: 
Document 
decision 
processes 
Healthcare 
Institutions: 
Ethics 
committees and 
oversight 
Regulators: 
Clear liability 
frameworks 
Legal 
Systems: 
Enforcement 
mechanisms 

4. Limited 
Transparency 
Tool Adoption 

Layer One: 
Technical 
Integrity 
Layer Two: 
Regulatory 
Compliance 

Available 
interpretability 
tools (SHAP, 
LIME) remain 
underutilized; 
practitioners 
lack technical 
proficiency; 
commercial 
providers resist 
disclosure 

• Mandate 
explainability as core 
requirement for 
clinical AI systems 
• Provide training 
programs on AI 
interpretability tools 
for clinicians 
• Develop user-
friendly interfaces for 
transparency tools 
• Require algorithmic 
impact assessments 
before deployment 
• Implement 
regulatory standards 
enforcing minimum 
transparency 
thresholds 
• Create public 
repositories of 
validated, 
interpretable AI 
models 

Black-box algorithms 
in resource-
constrained settings 
create trust deficits; 
proprietary concerns 
limit transparency 
despite availability of 
tools like SHAP and 
LIME 

Developers: 
Build 
interpretability 
from design 
phase 
Healthcare 
Providers: 
Clinician 
training 
Regulators: 
Enforce 
transparency 
standards 
Professional 
Bodies: 
Establish best 
practices 

5. Feasibility 
of Ethical 
Design 

Layer 
Three: 
Community 
Integration 
(reinforced 
by all tiers) 

Ethical AI is 
possible but 
requires 
intentional effort; 
without support, 
systems 
prioritize market 
efficiency over 
public welfare 

• Adopt participatory 
design methodologies 
involving end-users 
• Establish 
interdisciplinary 
development teams 
(technologists, 
ethicists, clinicians, 
community 
representatives) 
• Secure sustained 
funding for ethical AI 
initiatives 
• Create proactive 
rather than reactive 
regulatory 

Ada Health's AI-
driven symptom 
checker involved 
local communities in 
algorithm 
development, 
demonstrating that 
ethical and technical 
excellence are 
mutually reinforcing 
when inclusivity is 
prioritized 

Developers: 
Inclusive design 
teams 
Funding 
Bodies: 
Support ethical 
initiatives 
Communities: 
Active 
participation 
Healthcare 
Institutions: 
Foster 
collaborative 
environments 
Regulators: 
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frameworks 
• Implement co-
creation processes 
with local healthcare 
workers and patients 
• Prioritize cultural 
relevance and 
linguistic accessibility 
from inception 

Incentivize 
ethical 
innovation 

 
 

6. Summary and Conclusion of texts 
in Low-resource Languages 

Artificial Intelligence possesses significant potential 
to revolutionize global healthcare systems by 
improving diagnostic precision, minimizing human 
error, and broadening access to medical services. 
This paper has demonstrated that this potential 
carries significant ethical risks that, if unaddressed, 
could worsen the disparities that AI claims to 
resolve. The existing ecosystem demonstrates 
substantial deficiencies in ethical preparation, 
ranging from biased algorithms and ambiguous 
consent processes to fragmented accountability and 
underutilized transparency mechanisms. 

This study proposes a three-tiered ethical framework 
focused on technical integrity, regulatory 
compliance, and community participation, integrating 
empirical findings and theoretical insights. Technical 
integrity underscores the necessity for diverse 
datasets and comprehensible methods. Regulatory 
compliance necessitates conformity with regional 
legal frameworks, including laws such as the EU 
GDPR. Community inclusion mandates the 
collaborative design of AI systems, guaranteeing 
that the perspectives of patients and local health 
workers are included from inception to 
implementation. This framework can inform ethical 
policy-making, clinical guidelines, and AI design 
practices at both national and institutional levels. 

6.1 Contribution to Existing Literature 

Our study contributes to the existing literature by 
providing a comprehensive tri-layered framework 
that bridges the gap between theoretical ethical 
principles and practical implementation challenges. 
Unlike previous frameworks that focus primarily on 
technical solutions or regulatory compliance in 
isolation, our approach emphasizes the 
interconnected nature of technical integrity, 
regulatory adherence, and community engagement 
as mutually reinforcing components of ethical AI 
deployment. By grounding this framework in a 
systematic analysis of 57 studies and illustrating its 
application through diverse case studies—from the 
cautionary examples of DeepMind-NHS and IBM 
Watson to the success story of Ada Health—we 

demonstrate both the necessity and feasibility of 
holistic ethical governance. 

6.2 Implications for Policy and Practice 

The framework presented offers actionable guidance 
for multiple stakeholder groups. For AI developers, it 
provides clear technical and design imperatives 
around bias mitigation, transparency, and 
explainability. For healthcare institutions, it highlights 
the need for clinician training, ethical oversight 
committees, and patient empowerment initiatives. 
For regulators, it underscores the urgency of 
developing localized, context-aware policies that 
protect vulnerable populations while fostering 
innovation. For patients and communities, it affirms 
their right to meaningful participation in the design 
and deployment of AI systems that affect their health 
and wellbeing. 

6.3 The Moral Imperative 

This study reveals a definitive conclusion: the future 
of AI in healthcare is not merely a technological 
concern; it is fundamentally a moral one. While high-
performing algorithms are necessary, they must be 
guided by robust ethical values such as fairness, 
autonomy, equity, and accountability. As artificial 
intelligence advances, our ethical frameworks must 
also adapt. This entails investing in enduring ethical 
assessments, promoting collaboration between 
technologists and ethicists, and devising region-
specific solutions that reflect local conditions. Co-
created policies, formulated with contributions from 
stakeholders across many sectors and regions, will 
be essential to guarantee that AI promotes healing 
without causing harm. 

In conclusion, although AI presents a promising 
advancement for global health systems, its 
advantages must not compromise ethical integrity. 
The challenge lies not merely in enabling AI 
functionality, but in ensuring its efficacy and equity. 
The pathway to ethical AI in healthcare commences 
not solely in innovation laboratories but through 
inclusive discourse, stringent monitoring, and a 
unified dedication to human dignity. Only through 
such comprehensive commitment can we harness 
AI's transformative power while safeguarding the 
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fundamental rights and wellbeing of all individuals, 
particularly the most vulnerable among us. 
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