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Abstract 

The deployment of artificial intelligence in healthcare settings necessitates a 

fundamental shift toward human-centered design principles that prioritize the needs, 

values, and circumstances of end-users and affected communities. This article 

examines the ethical dimensions of AI design and implementation in healthcare, with 

particular attention to resource-limited regions and diverse population groups. 

Through systematic analysis of contemporary scholarship, the study identifies critical 

ethical considerations including bias mitigation, local contextual adaptation, 

stakeholder engagement, and the prevention of technological monopolization. 

Findings reveal that AI systems developed without adequate attention to human-

centered principles risk amplifying existing healthcare inequities, particularly in 

underserved regions of the Global South. The article proposes a comprehensive 

framework for human-centered AI in healthcare, encompassing participatory design 

methodologies, culturally sensitive implementation strategies, and governance 

structures that ensure equitable access and benefit distribution. The European GDPR 

framework provides foundational data protection standards, yet its principles must be 

extended to address the specific ethical challenges of AI deployment in diverse 

healthcare contexts. 

Keywords: Human-Centered AI; Healthcare Ethics; Global South; Participatory 
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Introduction 

The transformative potential of artificial intelligence in healthcare has generated 

substantial enthusiasm among researchers, clinicians, and policymakers. AI 

applications in diagnostic imaging, clinical decision support, patient monitoring, and 

treatment personalization promise to enhance healthcare quality, efficiency, and 

accessibility. However, the realization of these benefits depends critically on the ethical 

design and implementation of AI systems, particularly in diverse and resource-limited 

settings where healthcare needs are most acute. 

Human-centered AI represents a paradigm shift from technology-driven development 
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to approaches that foreground the needs, values, and circumstances of end-users and 

affected communities. This orientation recognizes that AI systems are not neutral 

technical artifacts but rather socio-technical interventions that interact with complex 

healthcare ecosystems, cultural contexts, and power structures. The ethical design of 

AI in healthcare therefore requires attention not only to technical performance but also 

to questions of equity, inclusion, autonomy, and social justice. 

Within the European context, the General Data Protection Regulation establishes 

essential standards for data protection and individual rights that directly impact AI 

development and deployment. However, the application of GDPR principles to the 

specific challenges of human-centered AI in diverse healthcare contexts requires further 

elaboration. This article examines the ethical dimensions of human-centered AI in 

healthcare, with particular attention to resource-limited regions and diverse population 

groups, and proposes a comprehensive framework for ethical AI design and 

implementation. 

The Imperative for Human-Centered AI in Healthcare 

Defining Human-Centered AI 

Human-centered AI is characterized by several foundational principles that distinguish 

it from technology-driven approaches. First, human-centered AI prioritizes the needs, 

values, and well-being of individuals and communities affected by AI systems, rather 

than treating human factors as secondary considerations. Second, human-centered AI 

recognizes the importance of contextual adaptation, acknowledging that AI systems 

must be responsive to local circumstances, cultural values, and community preferences. 

Third, human-centered AI emphasizes stakeholder participation in design and 

governance, ensuring that affected communities have meaningful voice in decisions 

that impact their healthcare. 

The urgency of human-centered AI in healthcare is particularly pronounced in low-

resource regions often referred to as the Global South. These regions face healthcare 

challenges including infrastructure limitations, workforce shortages, and disease 

burdens that AI applications could potentially address. However, AI systems developed 

in and for high-resource settings often fail to account for the specific circumstances of 

resource-limited contexts, potentially causing harm or exacerbating existing inequities. 

Risks of Non-Human-Centered AI 

The deployment of AI systems developed without adequate attention to human-

centered principles carries substantial risks. Biased AI systems may inadvertently 

amplify existing inequities in healthcare provision, systematically disadvantaging 

already marginalized populations. This risk is particularly acute when AI algorithms 

are trained on datasets that do not adequately represent the diversity of patient 
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populations, leading to systematic errors that disproportionately affect specific 

demographic groups. 

Furthermore, AI systems that fail to account for local needs and circumstances may 

prove ineffective or even harmful in specific healthcare contexts. Cultural differences 

in healthcare expectations, communication styles, and trust relationships may render AI 

systems inappropriate or unacceptable to local communities. The risk of technological 

monopolization also merits consideration, as AI development concentrated in high-

resource settings may further entrench global health inequities. 

The GDPR Framework and Human-Centered Values 

The GDPR provides an essential foundation for human-centered AI in healthcare 

through its emphasis on individual rights, data protection, and accountability. Key 

GDPR principles including lawfulness, fairness, transparency, purpose limitation, data 

minimization, accuracy, storage limitation, integrity, and accountability align closely 

with human-centered values. However, the GDPR's focus on individual rights may 

insufficiently address collective and community interests that are central to human-

centered AI in diverse healthcare contexts. 

The application of GDPR principles to AI in healthcare requires interpretation that 

extends beyond individual data protection to encompass broader ethical considerations 

including equity, inclusion, and social justice. Regulatory frameworks must evolve to 

address the specific challenges of AI deployment in diverse and resource-limited 

settings, ensuring that human-centered principles guide AI development and 

implementation. 

Ethical Design Principles for Healthcare AI 

Participatory Design and Stakeholder Engagement 

Participatory design represents a fundamental principle of human-centered AI in 

healthcare, emphasizing the active involvement of end-users and affected communities 

throughout the AI development lifecycle. This approach recognizes that those who will 

be affected by AI systems possess valuable knowledge, perspectives, and expertise that 

must inform design decisions. Participatory design processes include community 

consultation, co-design workshops, user testing, and ongoing feedback mechanisms. 

The implementation of participatory design in healthcare AI presents both opportunities 

and challenges. Meaningful stakeholder engagement requires substantial time, 

resources, and institutional commitment, which may be difficult to sustain in resource-

limited settings. Furthermore, power imbalances between technology developers and 

community stakeholders may undermine genuine participation, requiring deliberate 

attention to equity and inclusion in engagement processes. 
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Cultural Sensitivity and Contextual Adaptation 

Cultural sensitivity and contextual adaptation are essential dimensions of human-

centered AI in healthcare. AI systems must be responsive to local cultural values, 

healthcare practices, and community preferences to be acceptable and effective. This 

requires attention to language, communication styles, trust relationships, and healthcare 

expectations that vary across cultural contexts. 

The development of culturally sensitive AI systems requires deep understanding of 

local contexts, which may be achieved through ethnographic research, community 

engagement, and collaboration with local healthcare providers and community leaders. 

Furthermore, AI systems should be designed with flexibility to accommodate cultural 

variation, avoiding one-size-fits-all approaches that may prove inappropriate in specific 

contexts. 

Equity and Inclusion 

Equity and inclusion are central ethical imperatives for human-centered AI in 

healthcare. AI systems must be designed and implemented in ways that reduce rather 

than exacerbate healthcare disparities, ensuring that the benefits of AI are accessible to 

all population groups. This requires attention to data representativeness, algorithmic 

fairness, accessibility, and affordability. 

Addressing equity in healthcare AI requires comprehensive strategies spanning data 

collection, algorithm development, deployment, and monitoring. Diverse and 

representative training datasets are essential to prevent algorithmic bias. Fairness-aware 

algorithm design can mitigate systematic discrimination. Accessibility 

accommodations ensure that AI systems are usable by diverse populations, including 

those with disabilities or limited digital literacy. Affordability interventions prevent 

economic barriers to access. 

Transparency and Trust 

Transparency and trust are foundational to human-centered AI in healthcare. Patients 

and healthcare providers must understand how AI systems function, how decisions are 

made, and how to evaluate AI-generated recommendations. Transparency encompasses 

explainability of algorithmic processes, disclosure of data sources and limitations, and 

communication of uncertainties and risks. 

Building trust in healthcare AI requires consistent demonstration of reliability, fairness, 

and accountability. Trust is not automatically conferred by technical sophistication but 

must be earned through transparent practices, stakeholder engagement, and 

accountability mechanisms. The GDPR's transparency requirements provide a baseline, 

but human-centered AI demands more comprehensive transparency practices that 

address the specific concerns of diverse healthcare contexts. 
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AI in Resource-Limited Settings: The Global South Context 

Healthcare Challenges and AI Opportunities 

Resource-limited settings in the Global South face healthcare challenges that AI 

applications could potentially address. Infrastructure limitations, workforce shortages, 

disease burdens, and constrained healthcare budgets create opportunities for AI to 

enhance diagnostic accuracy, optimize resource allocation, and extend healthcare 

access. AI applications in mobile health, telemedicine, and community health worker 

support show particular promise in these contexts. 

However, the realization of AI benefits in resource-limited settings requires attention 

to infrastructure, capacity, and sustainability. Reliable electricity, internet connectivity, 

and technical support are prerequisites for AI deployment that may be unavailable in 

many settings. Human capacity for AI development, implementation, and maintenance 

must be developed through education and training. Sustainable funding mechanisms 

must ensure long-term viability of AI interventions. 

Risks of AI Deployment in Resource-Limited Settings 

The deployment of AI in resource-limited settings carries substantial risks that human-

centered design must address. Biased AI systems trained on data from high-resource 

settings may produce systematic errors when applied to different populations, 

potentially causing harm. Inappropriate AI applications may misallocate scarce 

healthcare resources, diverting attention from more effective interventions. 

Technological dependencies may entrench global health inequities by concentrating 

power and resources in high-resource settings. 

Furthermore, the deployment of AI in resource-limited settings without adequate 

attention to local needs and circumstances may undermine community trust and 

acceptance. Healthcare interventions that are perceived as externally imposed or 

culturally inappropriate may face resistance, reducing their effectiveness and 

sustainability. 

Democratizing Healthcare Through AI 

The potential of AI to democratize healthcare provision in the Global South merits 

serious consideration. AI could extend healthcare access to underserved populations, 

enhance the capabilities of community health workers, and support clinical decision-

making in resource-constrained settings. However, the democratization of healthcare 

through AI requires deliberate attention to governance, capacity, and equity. 

Democratizing healthcare through AI requires that technology development and 

deployment be guided by principles of equity, inclusion, and community benefit. This 
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includes ensuring that AI systems are accessible and affordable, that benefits are 

distributed equitably, and that communities have meaningful voice in decisions about 

AI adoption and implementation. Governance structures must prevent monopolization 

of AI benefits by powerful actors and ensure that AI serves public health interests. 

GDPR and Cross-Border AI Applications 

The application of GDPR principles to cross-border AI applications in healthcare raises 

complex questions of jurisdiction, enforcement, and cultural adaptation. AI systems 

developed in Europe and deployed in resource-limited settings must comply with 

GDPR requirements, yet these requirements may be difficult to implement in contexts 

with limited regulatory capacity or different cultural values. 

Harmonization of data protection standards across jurisdictions presents both 

opportunities and challenges. GDPR provides a robust framework that could serve as a 

model for data protection regulation globally. However, the application of GDPR 

standards in diverse cultural and regulatory contexts requires attention to local 

circumstances and values. International cooperation and capacity building are essential 

for effective data protection in global AI applications. 

Framework for Human-Centered AI in Healthcare 

Design Phase 

The design phase of human-centered AI in healthcare should incorporate participatory 

processes that engage diverse stakeholders including patients, healthcare providers, 

community representatives, and technology developers. Design activities should 

include needs assessment, contextual analysis, co-design workshops, and iterative 

prototyping with user feedback. Attention to diversity and inclusion should ensure that 

design processes represent the full range of affected communities. 

Ethical review during the design phase should address questions of intended benefits, 

potential harms, stakeholder interests, and value conflicts. Design decisions should be 

informed by ethical analysis of trade-offs and uncertainties, with explicit consideration 

of equity, autonomy, and social justice implications. 

Development Phase 

The development phase should incorporate technical practices that support human-

centered values, including diverse and representative data collection, fairness-aware 

algorithm design, explainability features, and accessibility accommodations. 

Development processes should include ongoing stakeholder engagement, transparency 

about data sources and limitations, and documentation of design decisions and trade-

offs. 

Quality assurance during development should include rigorous testing for bias, 
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accuracy, safety, and usability across diverse populations and use cases. Validation 

studies should assess AI performance in the specific contexts where deployment is 

intended, with attention to generalizability and limitations. 

Deployment Phase 

Deployment of human-centered AI in healthcare requires careful attention to context, 

capacity, and stakeholder readiness. Implementation strategies should include training 

and support for healthcare providers and patients, communication about AI capabilities 

and limitations, and mechanisms for feedback and adaptation. Monitoring and 

evaluation should track AI performance, outcomes, and stakeholder experiences, with 

attention to equity and unintended consequences. 

Accountability mechanisms during deployment should include processes for reporting 

concerns, investigating adverse events, and providing remedy for harms. Governance 

structures should ensure ongoing oversight and adaptation, with community 

participation in decisions about AI use and modification. 

Governance and Oversight 

Governance of human-centered AI in healthcare requires institutional structures that 

ensure ethical development, deployment, and monitoring. Governance mechanisms 

should include ethical review, regulatory oversight, stakeholder participation, and 

accountability processes. The GDPR provides a foundation for governance through its 

requirements for data protection, individual rights, and accountability. 

However, governance of human-centered AI in diverse healthcare contexts requires 

extension beyond GDPR principles to address collective and community interests, 

equity and inclusion, and social justice. Governance structures should be responsive to 

local circumstances and values, with mechanisms for community participation and 

cultural adaptation. 

Conclusion 

The integration of artificial intelligence into healthcare systems presents unprecedented 

opportunities alongside profound ethical responsibilities. Human-centered AI 

represents an essential paradigm for ensuring that AI systems serve human needs and 

values, particularly in diverse and resource-limited healthcare contexts. This article has 

examined the ethical dimensions of human-centered AI in healthcare, identifying key 

principles and proposing a comprehensive framework for ethical design and 

implementation. 

Participatory design, cultural sensitivity, equity and inclusion, transparency and trust, 

and contextual adaptation are foundational principles that must guide human-centered 

AI in healthcare. These principles require operationalization through design practices, 

development processes, deployment strategies, and governance structures that prioritize 



 
INTERNATIONAL JOURNAL OF ACTA INFORMATICA 
VOLUME (2024) 
 

243 | P a g e  

 

the needs and values of affected communities. 

The GDPR provides an essential foundation for data protection and individual rights in 

AI development and deployment. However, the application of GDPR principles to the 

specific challenges of human-centered AI in diverse healthcare contexts requires further 

elaboration and extension. Ongoing research, stakeholder engagement, and regulatory 

evolution are necessary to ensure that AI in healthcare is not only effective and efficient 

but also ethical, equitable, and responsive to diverse human needs 
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