


Artificial Intelligence in Geriatric Oncology: Opportunities and Barriers to Equitable Access in Nigeria
Abstract
As Nigeria undergoes demographic transition, the growing proportion of older adults has led to a rising burden of cancer in this age group, highlighting the urgent need for specialized geriatric oncology services. Artificial Intelligence (AI) presents transformative opportunities to improve cancer care through enhanced early detection, individualized treatment planning, and remote patient monitoring. These capabilities are particularly valuable in managing the complex health needs of older adults. This paper examines the potential of AI to strengthen geriatric oncology within Nigeria’s resource-constrained healthcare system. Despite its promise, the integration of AI into geriatric oncology in Nigeria faces substantial barriers. These include limited digital infrastructure, a shortage of AI-trained healthcare professionals, low digital literacy among older adults, socioeconomic inequalities, and the absence of robust regulatory and ethical frameworks. Additionally, algorithmic bias and unequal access to AI technologies risk reinforcing existing healthcare disparities. To promote equitable and effective AI adoption, this paper recommends a set of strategic interventions. These include developing comprehensive national digital health policies, investing in health information technology infrastructure, incorporating AI training into medical education, fostering ethical AI development using locally representative data, and supporting homegrown innovation ecosystems. Addressing these challenges is essential to ensure that AI enhances rather than exacerbates health equity. If implemented thoughtfully, AI can serve as a powerful tool for improving cancer outcomes among Nigeria’s aging population while contributing to the development of a more inclusive and resilient healthcare system.
1 Introduction
 	Cancer is a leading cause of death and disability globally, and its impact is increasingly concentrated among older adults [1]. As individuals age, the risk of developing cancer rises due to cumulative exposure to carcinogens, age-related changes in immunity, and the growing prevalence of chronic conditions that can complicate cancer detection and treatment [2]. In Nigeria, demographic transitions marked by increased life expectancy and declining fertility rates are contributing to a gradual but steady aging of the population [3,4]. Although currently under 6% of the Nigerian population is aged 60 years and above, this figure is projected to double by 2050 [5]. This shift brings with it a rise in age-associated diseases, including cancers such as prostate, breast, colorectal, and cervical cancer, which are increasingly diagnosed in older adults.	Comment by PC: This affirmation needs more confirmation data or references.
 	Despite this growing burden, Nigeria's healthcare system is ill-equipped to meet the complex needs of its aging population [6]. Geriatric oncology, a subspecialty that integrates principles of oncology and geriatrics to address the physiological, psychological, and social challenges faced by older cancer patients, is still in its infancy in Nigeria. Many elderly patients face delayed diagnoses, limited access to treatment, and poor continuity of care due to system-wide shortages in infrastructure, specialist personnel, and tailored treatment pathways [7]. These challenges are compounded by ageism, economic barriers, and geographical disparities that disproportionately affect older adults, particularly in rural and underserved communities.
 	In response to these limitations, technological innovations such as Artificial Intelligence (AI) are being explored globally for their potential to transform healthcare delivery [8]. AI technologies including machine learning, natural language processing, and predictive analytics have demonstrated value in early cancer detection, individualized treatment planning, and continuous patient monitoring [9]. These capabilities are particularly relevant for geriatric oncology, where clinical decisions often involve balancing life expectancy, comorbidities, frailty, and patient preferences [10]. By enabling faster, data-driven decision-making and supporting remote care, AI could help alleviate some of the resource and accessibility constraints that currently undermine cancer care for older Nigerians. Yet, the promise of AI must be weighed against the realities of Nigeria’s healthcare system [12]. Limited digital infrastructure, gaps in workforce capacity, low digital literacy among older adults, and the absence of regulatory frameworks pose substantial barriers to the equitable deployment of AI tools [13]. Additionally, the risk of algorithmic bias exacerbated by the underrepresentation of African populations in global datasets raises critical ethical concerns about fairness, transparency, and clinical accuracy [14].	Comment by PC: Add reference 6? As proof of facts.
 	This paper examines the dual role of AI in geriatric oncology in Nigeria as both a potential solution and a source of new challenges. It explores how AI can improve cancer care outcomes for older adults, while also identifying the structural, technological, and ethical barriers that could hinder its inclusive implementation. By centering equity, capacity building, and ethical innovation, this paper aims to chart a roadmap for leveraging AI to build a more resilient and age-inclusive oncology system in Nigeria.


2 Overview of Geriatric Oncology in Nigeria
 	Nigeria is undergoing a steady demographic transition driven by improvements in public health, declining fertility, and rising life expectancy [2]. As a result, the proportion of the population aged 60 and above is gradually increasing, currently estimated at just over 5% [4]. While this percentage remains modest compared to high-income countries, it is projected to double by 2050, signaling the emergence of aging-related health challenges that demand urgent attention. Among these challenges, cancer stands out as a major contributor to morbidity and mortality in older adults, mirroring global patterns where aging is closely associated with increased cancer incidence [15]. Importantly. the most common cancers among older Nigerians include prostate, breast, cervical, and colorectal cancers, all of which exhibit higher prevalence in late adulthood. However, older adults in Nigeria face distinct challenges in both the diagnosis and treatment of these conditions. Many present with multiple comorbidities such as hypertension, diabetes, and cardiovascular disease, which complicate treatment planning and increase the risk of adverse outcomes [16]. Age-related physiological changes including reduced organ function, impaired immunity, and cognitive decline often limit the feasibility of aggressive cancer therapies. Frailty and functional limitations further compound these challenges, making the provision of standard oncological care more complex for this demographic [17].
 	Delays in cancer detection are common among older adults in Nigeria. These delays are frequently due to inadequate access to screening services, underreporting of symptoms by patients who may normalize age-related decline, and sociocultural stigma that discourages help-seeking behavior [18]. The stigma associated with both aging and cancer contributes to late presentation, reduced treatment adherence, and poor health outcomes. Compounding this problem is the uneven distribution of healthcare infrastructure [18]. Oncology services are heavily concentrated in a few urban tertiary hospitals, leaving large swathes of the rural population where many older adults reside without access to specialized care [19].
 	The human resource gap in oncology is another critical concern. Nigeria has a severe shortage of oncologists, geriatricians, oncology nurses, and other specialized professionals needed to deliver comprehensive cancer care [18]. Training programs in geriatric oncology are virtually nonexistent, and most medical curricula offer little instruction on age-related cancer care. As a result, healthcare providers are often ill-prepared to assess the functional, cognitive, and social complexities of older cancer patients. This lack of specialized capacity leads to a care environment in which elderly patients are either undertreated or excluded from treatment altogether, despite evidence that age alone should not determine therapeutic decisions [14].
 	Furthermore, structured care protocols tailored to the elderly are rare, and multidisciplinary geriatric assessment tools essential for guiding safe and effective cancer treatment in older adults are not widely used in Nigerian clinical practice [20]. These systemic gaps create a landscape where older adults with cancer face disproportionately poor outcomes, driven not only by biological vulnerability but also by structural neglect. Additionally, as Nigeria continues to grapple with the dual pressures of an aging population and a growing cancer burden, the development of geriatric oncology as a specialized field becomes increasingly essential [20]. Integrating age-sensitive approaches into oncology care, expanding workforce capacity, and building inclusive health systems are critical steps toward ensuring that older Nigerians are not left behind in cancer prevention, diagnosis, and treatment.
3 Opportunities Presented by Artificial Intelligence
 	Artificial Intelligence (AI) holds immense potential to transform cancer care in Nigeria, particularly in the domain of geriatric oncology where the intersection of age-related frailty, comorbidities, and delayed diagnosis complicates clinical management [21]. One of the most promising applications of AI lies in diagnostic imaging. AI-powered algorithms can analyze medical scans such as mammograms, CTs, and MRIs with remarkable accuracy, often identifying abnormalities earlier than the human eye. This is especially critical in resource-limited settings like Nigeria, where oncologists and radiologists are in short supply. AI-enabled image interpretation could help overcome diagnostic bottlenecks and reduce the long wait times that frequently delay treatment for older cancer patients [22].	Comment by PC: It is not clear how AI will be adopt in a country with serious healthcare services… the promises are utopias.
 	In addition to enhancing diagnosis, AI can support personalized treatment planning by integrating complex data from multiple domains including age, comorbid conditions, tumor biology, and patient preferences [22]. AI-driven clinical decision support tools can assist oncologists in tailoring treatment regimens that maximize benefit while minimizing harm, an essential consideration in older adults who may not tolerate intensive therapies [23]. Predictive analytics can further help forecast treatment responses and potential complications, enabling more informed discussions between clinicians and elderly patients about realistic outcomes and care goals [24]. These capabilities support a shift toward patient-centered, precision oncology that is urgently needed in Nigeria’s overstretched health system.
 	AI also offers significant advantages in managing the broader health needs of older adults with cancer. Many elderly patients contend with polypharmacy and multiple chronic conditions that increase their vulnerability to adverse drug interactions and treatment-related toxicity [25]. AI can facilitate risk stratification by identifying which patients are most likely to benefit from specific interventions and which may require alternative approaches. Additionally, AI-enabled telehealth platforms provide opportunities for remote symptom monitoring, virtual consultations, and medication management, which are especially valuable for elderly patients living in rural areas or those with mobility challenges [26]. These tools can promote continuity of care and reduce the burden of travel and hospitalization.
 	Although still nascent in Nigeria, AI innovation is beginning to emerge. Health-tech startups are experimenting with machine learning tools for diagnostic support and cancer risk prediction, while research institutions such as the Nigerian Institute of Medical Research are exploring AI applications in disease surveillance and public health. International models offer valuable lessons [26]. India’s Tata Memorial Hospital has used AI-based tools to screen for oral cancer in rural areas, and Rwanda has adopted AI triage systems in primary care settings to extend specialist capacity. While existing efforts in Nigeria are not yet geriatric-focused, they represent a foundational step toward integrating AI into oncology services that are accessible, adaptive, and inclusive of the elderly population [27].
4 Barriers to Equitable Access in Nigeria
 	Despite the transformative potential of Artificial Intelligence (AI) in geriatric oncology, several formidable barriers hinder its equitable adoption in Nigeria. One of the most immediate challenges is the country’s inadequate digital infrastructure, particularly in rural regions where a large proportion of elderly Nigerians live. Many healthcare facilities lack stable internet connectivity, reliable power supply, and essential hardware or software systems necessary for deploying AI-based tools [20]. Even basic digital health record systems are often absent, limiting the ability to collect, store, and analyze patient data. Since AI depends heavily on large volumes of structured and interoperable health data, the continued reliance on paper-based records and fragmented data systems makes meaningful integration of AI into clinical practice extremely difficult [28].
 	Human resource limitations further complicate the landscape. Nigeria faces a chronic shortage of healthcare professionals trained in oncology and geriatrics, and even fewer have expertise in AI or digital health systems [29, 30]. Most medical education programs and continuing professional development initiatives do not yet include training in AI competencies or data literacy. This workforce gap is exacerbated by the limited number of local developers and researchers capable of building and adapting AI technologies to Nigerian contexts. As a result, many AI platforms used in pilot programs are imported, often reflecting assumptions, languages, and clinical protocols that may not align with local realities. This dependence on foreign technologies not only stifles domestic innovation but also contributes to clinician hesitancy in using tools that are poorly contextualized and difficult to troubleshoot.
 	In addition to structural and professional barriers, Nigeria’s older population faces significant socio-cultural and economic obstacles [31, 32]. Digital literacy remains low among many elderly Nigerians, particularly those with limited formal education or access to technology. As a result, older adults may struggle to engage with AI-enabled services such as telemedicine or remote symptom monitoring [29]. Mistrust of AI among both patients and providers also remains a major hurdle. Fears that AI will replace human clinicians, concerns about reliability, and general unfamiliarity with digital tools may discourage adoption. In conservative or religious communities, perceptions of AI as a foreign or intrusive technology may further limit its acceptance. Economic inequality compounds these issues, as many older adults are unable to afford smartphones, internet access, or transportation to facilities equipped with AI services. Without intentional strategies to decentralize access and reduce cost barriers, these innovations risk reinforcing existing health inequities.
 	Ethical, legal, and policy considerations add another layer of complexity. AI in healthcare involves the collection and processing of sensitive data, including genetic, behavioral, and medical information, yet Nigeria’s data protection laws remain underdeveloped. There are few safeguards in place to ensure informed consent, data security, or accountability in the use of AI systems—issues that are especially critical when dealing with vulnerable populations like older adults. Moreover, many AI algorithms are trained on datasets that underrepresent African populations, increasing the risk of bias and clinical inaccuracy. If not adequately localized and validated, these tools could generate flawed predictions or discriminatory outcomes. The absence of national guidelines, regulatory oversight, and ethical review mechanisms for AI in medicine creates a permissive environment where untested tools may be deployed without adequate scrutiny. This regulatory vacuum not only jeopardizes patient safety but also undermines trust in AI as a legitimate component of healthcare delivery.
5  Strategies to Promote Equitable AI Integration in Geriatric Oncology
 	Promoting equitable integration of Artificial Intelligence (AI) in geriatric oncology in Nigeria requires a comprehensive, multi-level strategy that addresses policy, infrastructure, workforce capacity, community engagement, and technological ethics. A foundational starting point is the development of national policies focused on digital health and AI governance. These policies should establish clear guidelines on data privacy, algorithmic accountability, ethical deployment, and ongoing performance evaluation. Without a coherent national strategy, AI deployment risks becoming fragmented and limited to isolated pilot programs that fail to scale or sustainably integrate into mainstream healthcare systems. Government investment in broadband expansion and digital infrastructure, particularly in rural and underserved regions, is also critical. Reliable internet connectivity and digital systems form the backbone of any successful AI-driven healthcare initiative and can enhance not only cancer care but the broader delivery of essential services.
 	Building human capacity is equally essential for sustainable AI integration. Nigeria must invest in developing a healthcare workforce that is both AI-literate and trained in the principles of geriatric oncology. Medical schools, teaching hospitals, and professional associations should revise their curricula to include digital health competencies, interdisciplinary aging care, and AI ethics. Equipping clinicians with the tools and confidence to use AI in decision-making processes is especially important for the treatment of older patients with complex needs. Parallel to professional training, community-based digital literacy programs targeting older adults and their caregivers can play a transformative role. Outreach efforts that explain the role of AI in accessible terms can help demystify the technology, build trust, and empower elderly patients to engage with AI-enabled services such as teleconsultations and remote monitoring.
 	Collaborative ecosystems are vital for scaling innovation. Public-private partnerships involving government bodies, academic institutions, health facilities, and tech firms can accelerate research, pilot studies, and the development of localized AI solutions. Such partnerships offer a platform to align technical innovation with Nigeria’s specific healthcare challenges. In particular, supporting local AI startups working on health applications through targeted funding, mentorship, and favorable regulatory environments will encourage the growth of contextually relevant tools that address the needs of aging populations[34,35]. A robust innovation ecosystem can also foster the creation of interdisciplinary teams equipped to design, test, and implement AI technologies that are both technically sound and socially responsive.
 	Finally, ethical AI development must be prioritized to ensure that AI systems serve rather than marginalize vulnerable populations. Developers and policymakers should commit to incorporating diverse African health data into algorithm training processes to prevent bias and ensure cultural and biological relevance. Transparency in algorithm design, explainability of model outputs, and mechanisms for obtaining informed consent must be integral to all AI applications in healthcare. These steps are essential for building systems that clinicians trust, patients understand, and communities support. By embedding equity and inclusion into every stage of the AI innovation cycle, Nigeria can ensure that the benefits of AI are distributed fairly, particularly among older adults who are often overlooked in digital health transformations.
6 Conclusion
	Artificial Intelligence (AI) holds significant potential to transform geriatric oncology in Nigeria by facilitating earlier cancer detection, enabling individualized treatment planning, and enhancing patient monitoring and follow-up care. As the country contends with a rising elderly population and increasing cancer burden, AI can help bridge systemic gaps in oncology services, especially in underserved regions where access to specialists and diagnostic tools remains limited. If implemented effectively, AI could support a more responsive and equitable healthcare system that addresses the complex clinical and social needs of older adults with cancer.
 	However, realizing this potential depends on Nigeria’s ability to overcome critical structural and ethical challenges. These include inadequate digital infrastructure, shortages of trained personnel, low digital literacy among older populations, economic inequalities, and the absence of clear regulatory and data protection frameworks. Without deliberate and inclusive strategies, AI may exacerbate existing disparities rather than alleviate them. To ensure meaningful and equitable impact, Nigeria must invest in national policy development, infrastructure strengthening, workforce training, ethical AI design, and local innovation ecosystems. A collaborative, multisectoral approach involving government, healthcare providers, technologists, and civil society will be essential in building an AI-enabled geriatric oncology system that is inclusive, resilient, and centered on the needs of its aging population.
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