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Abstract

Artificial Intelligence (AI) offers transformative 
potential for healthcare in Africa by addressing 
infrastructure limitations, workforce shortage, and 
health disparities. AI-driven tools can enhance 
diagnostic accuracy and expand access through 
telemedicine, improve public health surveillance, 
and optimize resource allocation in low-resource 
settings. However, adaptation faces barriers, 
including data scarcity, skills gaps, inadequate digital 
infrastructure, nascent regulatory frameworks, 
and ethical concerns. This paper examines the 
integration of AI into African healthcare systems, 

analyzing the technological, ethical, and social 
impediments to adoption. Ultimately, while Africa 
demonstrates robust foundational readiness 
through rapid mobile penetration and emerging 
pilot success, a full systematic readiness remains 
conditional. Coordinated efforts prioritizing 
infrastructure investment, capacity building, 
ethical frameworks, and context- specific policies 
are essential to enable equitable benefits from AI 
and strengthen health systems globally.
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Introduction
Africa’s healthcare systems face severe 
underfunding, major infrastructure gaps, and 
critical shortages of health workers, resulting in high 
levels of preventable diseases and catastrophic out-
of-pocket expenditure (1). Progress in workforce 
training, local pharmaceutical manufacturing, and 
digital health systems has occurred, yet fragmented 
financing and urban-rural divides persist (2).  

The rapid evolution of Artificial Intelligence (AI) 
performing tasks requiring human intelligence, 
such as pattern recognition, decision–making 
and language processing, presents opportunities 
to modernize health systems (3). In developed 
countries, AI supports clinical decision-making, 
patient monitoring, and personalized interventions 
(4). The United Nations has signaled a need to 
change this narrative by bringing stakeholders 
together to discuss how medical AI can be used to 
deliver critical public services and help achieve the 
SDGs in low-and middle-income settings (5).  

In Africa, medical AI remains largely pilot-based 
due to stagnation stemming from fragmented 
donor funding and weak clinical workflow 
integration. Early applications in Kenya, Egypt, and 
Gambia demonstrated improvements in clinical 

assessments and decision-making among frontline 
health workers, highlighting the long-standing 
but underutilized potential of AI in low-resource 
settings (6).  

As African health systems face increasing pressure 
to modernize, AI offers an opportunity to overcome 
structural constraints and build more resilient, 
inclusive, and data-driven healthcare systems (7). 
Beyond direct patient care, AI can improve supply 
chain efficiency, reduce administrative burden, 
and support public health preparedness, including 
epidemic control, perinatal risk stratification, and 
perinatal surveillance to address childhood disease 
and malnutrition (8).

The current status of medical AI in Africa
Medical AI in Africa is an emerging field, with 
pilot programs concentrated in Kenya, South 
Africa, Nigeria, Rwanda, and Ghana. These address 
workforce shortages and infrastructure gaps 
but are hindered by data scarcity, inadequate 
infrastructure, and regulatory frameworks (9). 

The rapid advancement of Artificial Intelligence 
(AI) is transforming various sectors globally. 
A report developed under the Researcher-in-
Residence Program at the International Centre 
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of Expertise in Montreal on Artificial Intelligence 
(CEIMIA), with the support of the International 
Development Research Centre (IDRC), provides 
an in-depth analysis of the current state of AI in 
healthcare across sub-Saharan Africa (10).

The “State of AI in Healthcare in sub-Saharan 
Africa” report documents both progress and 
ongoing challenges. Crucially, a clear divide exists 
between these experimental applications and 
routine, system-level phenomena. AI applications 
are already making impacts in areas such as 
telemedicine, healthcare operations management, 
medical imaging, diagnostics, data-driven 
surveillance, and drug discovery by enhancing 
clinical decision-making, improving patient 
care, and increasing access to quality healthcare 
services (11), they remain localized interventions 
rather than integrated features of national health 
infrastructure.  

Consequently, while adaptation is driven by 
youthful demographics, mobile penetration, 
and growing data science talent, actual system-
level integration remains highly uneven due to 
infrastructure and policy disparities.

Applications of MAI in Africa
AI’s versatility enables large–scale analytics and 
targeted solutions. Key applications include 
diagnostics (e.g., TB, cancer, retinopathy via 
imaging), infectious disease tracking, perinatal 
health care optimization (supply chains, staffing, 
telemedicine), and mental health digital 
therapeutics (11).  

Logistic innovations, such as Rwanda’s Zip Line 
drone deliveries, have overcome geographical 
barriers for rural supply access (12). Telehealth 
platforms have bridged the gap between patients 
and healthcare providers in remote areas, with the 
World Health Organization (WHO) highlighting 
their potential to surmount geographical barriers 
(13,14).  

AI technologies have demonstrated powerful 
applications in assisting public health authorities 
to more effectively monitor, predict, and respond 
to disease outbreaks.  For instance, during the 2014 
Ebola outbreak in West Africa, IBM researchers 
partnered with local health ministries to deploy 
an AI-powered epidemiological modeling system, 

incorporating real-time data sources and clinic 
reports (15).  

However, like many crisis-driven innovations, 
this initiative functioned primarily as a temporary, 

external intervention: it was not systematically 
absorbed into the national public health 
infrastructure after the outbreak subsided due to 
lack of localized ownership and sustained domestic 
funding.

In radiology, AI has shown value in selected 
diagnostic applications and has the potential 
to improve workflow efficiency, particularly in 
reporting (16).  In countries like South Africa 
and Nigeria, AI technologies are being utilized 
to improve diagnostic accuracy and streamline 
patient care. AI-powered telemedicine platforms 
are emerging in rural areas, enabling patients to 
access healthcare services remotely, reducing the 
strain on medical facilities (17).  

However, AI utilization in medical imaging 
in Low- and Middle-Income Countries (LMIC) is 
hindered by challenges, such as shortages of 
trained radiologists (18). AI is being used across 
the continent to improve diagnosis accuracy, 
streamline clinical workflows, and enhance patient 
care from dataset management in Morocco and 
genomic analysis in South Africa, to medical 
image analysis in Ghana and COVID-19 tracking in 
Ethiopia (19).

AI technologies have shown tremendous 
promise in improving diagnostic accuracy and 
disease management in the African healthcare 
setting.  A study conducted in Nigeria demonstrated 
the effectiveness of AI-powered diagnostic tools 
in detecting diseases such as malaria with high 
precision (20). 

However, one of the key challenges in many 
remote African healthcare settings is limited 
access to skilled radiologists and sonographers, 
particularly for ultrasound diagnostics. This 
shortage affects the timely diagnosis and treatment 
of various conditions. AI has immense potential to 
improve diagnostic imaging, addressing staffing 
shortages and offering targeted solutions to LMICS 
(21).

Real-world deployment introduces profound 
clinical risks. Since most imaging models utilize 
non-African training datasets, data biases cause 
performance drops outside research settings. 
In resource-constrained environments, false 
negatives delay life-saving interventions for 
maternal haemorrhages or advanced tumours, 
while false positives trigger inappropriate clinical 
decisions that overwhelm overextended local 
facilities.
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Developing MAI framework in LMICS
A key challenge is infrastructural inadequacy. 
Essential components like reliable electricity, 
internet access, and modern computing systems 
are necessary for effective AI implementation, yet 
many healthcare facilities in Africa are hampered by 
structural deficits. This technological gap inhibits 
the scalability and sustainability of AI solutions, 
particularly in rural and underserved areas. Many 
African nations operate under tight healthcare 
budgets, and prioritizing investments in advanced 
technology may be challenging when immediate 
needs like essential medicines and workforce 
training take precedence. 

The lack of skilled professionals is another 
significant challenge. Effective AI adoption requires 
trained individuals such as data scientists, health 
informaticians, and clinicians adept in digital 
technologies. 

However, Africa experiences a shortage of 
healthcare workers, with even fewer skilled in AI 
and machine learning. Without robust capacity-
building initiatives, the disparity between 
technological advancements and practical 
implementation is likely to persist.  The challenges 
in assessing bias in AI algorithms are exacerbated 
by algorithmic opacity.

Building a strong digital infrastructure is 
the foundation of AI governance. This entails 
making investments in data centers, cloud 
computing infrastructure, and high-speed 
internet connectivity. Access to AI technologies 
requires connectivity, especially in poor and 
rural areas where digital divides are common. 
To ensure that all citizens may profit from the 
digital economy, governments must prioritize 
telecommunications investments. Education 
and training initiatives are essential for creating 
a workforce with the necessary skills to use AI. 
To promote an understanding of AI principles 
and applications, Africa must use AI literacy 
pipelines, from primary schools to universities. 
Vocational training and online courses in data 
science, machine learning, and programming 
can equip individuals with the necessary skills to 
engage with AI technologies. 

Challenges and opportunities 
The growth of Artificial Intelligence (AI) presents 
both opportunities and challenges for developing 
countries.  AI technologies thrive on large 
datasets for training and optimization, yet many 
countries lack the data infrastructure. Additionally, 

AI regulation in Africa:  Need for a clear 
legal framework
Globally, the regulation of AI remains fragmented, 
with countries developing sector-specific 
governance frameworks, including healthcare 
(22). While some rely on adjacent frameworks, the 
European Union has also taken a pioneering step 
by enacting the EU AI Act. 

In Africa, the AI regulatory landscape is nascent; 
a study covering 12 countries, including Nigeria, 
South Africa, and Kenya, found no specific AI 
legislation, with AI adoption guided by related 
frameworks like data protection and intellectual 
property (23).

Nevertheless, there is a growing need for AI-
focused regulations.  For instance, in Nigeria, 
existing laws like the National Health Act, 
Cybercrimes Act, and National Data Protection 
Act provide baseline oversight, but a report 
indicates that a draft on national AI policy is 
forthcoming. While South Africa is relatively 
delayed in AI governance, Kenya has introduced 
a bill to establish the Kenya Robotics and Artificial 
Intelligence Society (24,25).  

WHO stresses transparency and documentation 
to build trust in AI systems among developers, 
manufacturers, and end-users. To achieve this, 
WHO recommends lifecycle documentation (26). 
This approach helps prevent data biases and 
manipulation. Further, the WHO advises a life cycle 
risk management. Based on the WHO’s key regulatory 
considerations, it’s clear that a comprehensive 
legal framework for AI is essential in Africa, where 
healthcare systems face unique challenges. 

While there is considerable optimism 
surrounding the use of AI in healthcare, several 
significant ethical concerns arise. These include 
the risk of AI making erroneous decisions, 
accountability validations, and the potential to 
inherit bias in the data used to train AI systems. 
Other concerns involve data privacy, trust, social 
impact, dignity, workforce displacement, and the 
possibility of AI being misused.     

Legal liability is another issue that requires 
clarification. An area of particular concern is liability 
attribution when patient safety is compromised 
owing to the use of AI in patient care and treatment. 
The use of AI algorithms in healthcare, which rely 
on large amounts of patient data for training and 
decision-making, highlights the need for data 
governance. Without such regulations, there’s a 
risk of sensitive medical information being misused 
or accessed without authorization.
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concerns about data governance further restrict 
the availability of quality datasets. Furthermore, 
computational resources required for AI 
applications, such as cloud computing platforms, 
can be cost-prohibitive in developing countries.

AI poses governance risks in developing 
countries, where regulatory capacity remains 
limited. Without adequate oversight, AI 
systems may exacerbate inequality and bias, 
disproportionately affecting marginalized 
populations. 

In Africa, AI algorithms trained on historical data 
may perpetuate bias, making algorithmic fairness a 
critical concern. Legal guidelines can address this by 
establishing minimum standards for data quality, 
technical capacity, digital inclusion, trust, and 
data governance. AI technologies introduce risks, 
including inequality, discrimination, and opacity, 
particularly in healthcare, where ethical concerns 
necessitate safeguards for privacy, security, and 
patient safety. Risk-proportionate oversight is 
therefore essential to balance innovation with 
precaution.

To overcome these challenges, infrastructure 
strengthening, particularly in electricity and 
internet access, is required to support data-driven 
and automated patient care processes.  

A requirement exists for AI models to be governed 
under a comprehensive legal and regulatory 
framework to meet the public health system needs 
of Low and Middle-Income Countries (LMICs). 
Ethical concerns include safeguarding privacy, 
patient-centered care, and guaranteeing equitable 
access to AI technologies, must be addressed. 

Hardware costs constrain AI adoption, as high 
-performance computing remains financially 
unsustainable due to underfunded healthcare 
systems. Persistent policy gaps in health 
governance and regulatory lag further hinder 
digital health transformation in many sub-Saharan 
African countries.

Conclusion
 While meaningful advances have been achieved, 
greater cross-sectional coordination is required 
to realize the benefits of AI and digital health 
technologies in Africa. Government leadership and 
sustained financing, alongside partnerships with 
international actors, are essential to strengthen 
primary care infrastructure, expand telehealth 
networks, and improve access to medicines in 
undeserved regions.

The integration of AI in sub-Saharan African 
health systems shows promise, with adoption 
varying by national context. Applications in 
diagnostics, treatments, and health systems 
operations address resource and access 
constraints, including mobile diagnostics, malaria 
predictions, and precision medicine. However, 
infrastructural constraints, privacy risks, and skill 
gaps continue to limit progress. Addressing these 
challenges is essential for responsible deployment 
and a systematic shift in healthcare delivery.

Sustainable health system improvement will 
depend on technology adoption, community-
based intervention, and improved service 
access. Infrastructure deficits and inequalities 
must be addressed, and coordinated stakeholder 
engagement is required to prioritize AI and 
digital health. Establishing comprehensive 
AI policy frameworks is essential to guide 
responsible development and regulation, align 
innovation with public health priorities, and 
protect patient rights. In line with the World 
Health Organization guidance, African countries 
should collaborate, strengthen public private 
partnership, and develop conformity and 
certification mechanisms to ensure safe and 
effective AI innovation. 
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