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ABSTRACT

Artificial intelligence points the world to a new way of solving problems — a way that previous
protocols, standards and guidelines could not possibly conceive let alone accept. Digital
inequalities exist between developed and developing countries along with ethical concerns related
to algorithmic bias and governance. Developing countries need more integration of Al in
healthcare delivery in other to close the huge and increasing gap caused by poor healthcare
systems, poor healthcare funding and brain drain of health care workers. An estimated 4.6 billion
people worldwide still lack access to essential health services. Sub-Saharan Africa accounting for
25% of the global disease burden yet has only 3% of the world's health workers. Machine learning
can perform wonders in resource-constrained settings especially when the goal is to improve health
outcomes and universal health coverage by 2030. Al integration into the healthcare industry is a
revolution, a reality and a fundamental human right. When Al is thoughtfully applied, it is able to
close the healthcare gap most sustainably.

INTRODUCTION

Artificial intelligence has crossed all the boundaries of what is possible. It continues to redefine
ethical barriers in professional settings. Picture a clinic far away in rural Nigeria, where a
community health extension worker reaches for a smartphone, photographs multiple boils on the
head of an infant and within seconds receives a differential diagnosis fed by a machine learning
algorithm which has been trained on millions of dermatological pathologies. No journey on bad
roads. No dermatologist. No Hospital. Nothing but a smartphone, an algorithm, and a life-
preserving response.

Developing nations face multifaceted challenges in healthcare that require a multidimensional
approach. Beyond logistical challenges, there are manpower, sociocultural and deeply rooted ties
with poverty, leadership, and governance. Sub-Saharan Africa carries 25% of the global disease
burden yet has only 3% of the world's health workers (WHO, 2021). Nigeria is facing a worsening
healthcare workforce crisis driven by the large-scale migration of its doctors, a phenomenon often

described as ‘brain drain’. Key factors include excessive and unregulated working hours, low and
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irregular remuneration, limited professional development, poor infrastructure, and weak
institutional support. This exodus has resulted in understaffed hospitals, reduced mentorship and
training capacity, impaired healthcare delivery, and widening inequities in access to care (Zabir,
2025). South Asia faces a chronic shortage of radiologists, pathologists, and specialist physicians,
particularly outside major urban centres. Sri Lanka has 0.78 radiologists per 100000 population;
Europe has 13 radiologists, and the U.K. has 8.5 per 100000 population (Karutneratne, 2023;
Hossain, 2025). In many LMICs, a single doctor may serve thousands of patients, diagnostics
depend on outdated equipment, and supply chain failures mean that medicines expire in
warehouses while patients go untreated. (Parag & Hardcastle, 2022).

Traditional solutions — building hospitals and other medical infrastructure, training health
personnel, importing technology — are expensive, slow, and unsustainable without good
leadership and continuous external funding (Azevedo, 2017). This is precisely why Al presents a
compelling alternative paradigm. Rather than trying to replicate the healthcare infrastructure of
wealthier nations, Al enables developing countries to shunt outdated systems entirely in a way that
is akin to how mobile phones enabled Africa to leapfrog landline infrastructure. Leveraging Al
can help developing countries build health systems that are contextually appropriate, relevant,
cost-effective, and scalable. (Awoyemi et al., 2020).

LITERATURE REVIEW

Leveraging Al's Most Powerful Applications for Data capture and storage.

As a continent, Africa holds some of the world’s most diverse and underrepresented health
data — critical for building robust global health systems— yet much of the infrastructure to
analyze, govern, and benefit from that data remains external. Without deliberate action, African
countries risk repeating a familiar pattern: supplying raw inputs while the value is captured
elsewhere. To break this cycle, these countries must domesticate Al in health. (Mutapi, 2026).
Moreover, data that is not captured can neither be processed nor analyzed. Much of health data in
developing countries is still captured manually, increasing data vulnerability. A good number of
these countries have upgraded to digital data, which increasingly plays an important role in
advancing health research and care. (Bagherian et al., 2022). However, most digital data in
healthcare are in an unstructured and often not readily accessible format for research. Unstructured
data are often found in a format that lacks standardization and needs significant preprocessing and
feature extraction efforts. This poses challenges when combining such data with other data sources
to enhance the existing knowledge base, which we refer to as digital unstructured data
enrichment. (Sedlakova et al., 2023)
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Leveraging AlI's Most Powerful Applications for Diagnostics

Al yields the most transformative near-term application to medical diagnostics in developing
countries. The convergence of sophisticated deep learning (DL) algorithms and advanced GPU
processing power has catalyzed a new era in medical diagnostics, where Al systems consistently

demonstrate capabilities that complement and sometimes surpass human expertise. (Zhou et al.,
2025). One of the most persistent barriers to effective healthcare in Africa is delayed or missed
diagnosis. Artificial intelligence-enabled diagnostic tools can assist in rapidly analysing laboratory
results, flagging abnormalities, and suggesting possible diagnoses. Machine learning models —
particularly deep learning systems trained on large image datasets — have demonstrated
remarkable ability to detect diseases such as tuberculosis, diabetic retinopathy, cervical cancer,
malaria, and pneumonia from chest X-rays, retinal scans, blood smears, and smartphone
photographs with accuracy rivalling or exceeding specialist clinicians.

Many countries in Africa have begun to realise the advantages of Al in diagnostics. South Africa
and Zambia are using computer-aided detection of tuberculosis using chest X-rays and algorithms
such as CAD4TB, automated malaria detection from Giemsa-stained blood films is under
evaluation in Kenya and Ghana, aiming to improve diagnostic accuracy and reduce inter-observer
variability; and predictive algorithms for antimicrobial resistance patterns, using laboratory
surveillance data, can assist in early identification of resistance trends and guide empirical therapy.
In addition to these specific examples, Al has been incorporated into Laboratory Information
Management Systems to automate interpretation and generation of laboratory reports. Modules
can also be built into the equipment test menus for reagent stock management and staff
productivity. (Maruta, 2025).

Google's DeepMind developed an Al system capable of detecting over 50 eye diseases from retinal
scans with 94% accuracy (De Fauw et al., 2018). A separate study published in The Lancet
demonstrated that a deep learning algorithm for tuberculosis detection in chest radiographs
performed comparably to radiologists, with the critical advantage that it could operate in settings
with no radiologist at all (Qin et al., 2019). In India, Aravind Eye Care has partnered with Al
developers to screen for diabetic retinopathy at scale across rural populations — a disease that, if
caught early, is largely preventable in terms of its blinding effects. (Brant et al., 2025).

Predicting Outbreaks Before They Happen

Al-driven epidemiological surveillance is taking the element of surprise off outbreaks. It is
changing how developing nations anticipate and respond to disease outbreaks. Traditional disease
surveillance systems are reactive — they respond to outbreaks after they have already taken
hold. (Villanueva-Miranda et al., 2025). Al-powered systems analyse vast streams of data from
electronic health records, social media, satellite imagery, climate patterns, and population
movement to predict outbreaks days or weeks in advance. (Khan, 2025; Michael, 2026).

The Boston Children's Hospital developed an Al application called HealthMap, which uses natural
language processing (NLP) to scan news reports, social media, and official health communications
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in multiple languages to track disease emergence in real time (Brownstein et al., 2008). The 2014-
2016 Ebola outbreak across West Africa was devastating, acting not only as a wake-up call for the
global health community, but also as a catalyst for innovative change and global action. During
the Ebola outbreak, Al tools helped model the spread of the virus and inform containment
strategies. (Bempong et al., 2019). Similar systems are now being deployed across Southeast Asia
to monitor dengue fever hotspots and in sub-Saharan Africa to predict cholera outbreaks linked to
flooding events. (Costa et al., 2026).

The Digital Healthcare Worker - AI-Powered Community Care

One of the most sustainable applications of Al in LMICs is the augmentation of community health
workers (CHWs) — the frontline armies of healthcare in resource-limited settings. CHWs typically
have limited formal training and oftentimes operate far from supervisory support. (Menon et al.,
2025). Al-powered mobile tools can serve as intelligent clinical decision support, guiding CHWs
through assessments, transcription of health information, flagging high-risk patients, suggesting
referrals, and prompting correct investigations and treatment protocols.(Nojomi et al., 2025; ).

The Grameen Foundation's MOTECH platform in Ghana and the Dimagi CommCare system
deployed across more than 60 countries use Al-enhanced algorithms to support CHWs in maternal
and child health, nutrition monitoring, and medication adherence tracking (Kéillander et al.,
2013).

MOTECH's "Client Data Application" allows frontline health workers to digitize service delivery
information and track the care of patients. MOTECH's other main component, the "Mobile
Midwife," sends automated educational voice messages to mobile phones of pregnant and
postpartum women. (Willcox et al.,, 2019). These tools minimize clinical errors, improve
consistency of care, and extend the effective reach of the formal health system far beyond its
physical boundaries.

The Sustainability Factor - The Economics of Al in Healthcare

Research reveals critical challenges associated with Al that could pose risks to sustainable
development, including high energy consumption, environmental impacts of data centres, labour
market disruptions caused by automation, digital inequalities between developed and developing
countries, and ethical concerns related to algorithmic bias and governance. (Ogbonna et al., 2026;
Maghsoudi et al., 2025).

However, the sustainability argument for Al in developing-country healthcare rests on a
straightforward economic proposition: Al can dramatically reduce the per-unit cost of delivering
high-quality clinical decision support. (Maghsoudi et al., 2025). Once a diagnostic model is
trained, it can be deployed at near-zero marginal cost across millions of users. A single Al model
for malaria detection, for instance, can serve thousands of community health workers
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simultaneously, replacing the need for expensive laboratory equipment and trained technicians.
(Faratisha et al., 2026; Larocca et al., 2016).

Administrative efficiency is widely perceived as the most frequently cited area of potential. A
sector-level view of implementation reveals that clinical-care organizations are moving beyond
using gen Al mostly for administrative tasks. Fifty-four percent of respondents from care
organizations report that their organizations have already implemented gen AI for clinical
productivity, making it the most widely adopted domain across subsectors. (Lamb et al., 2026).

CONCLUSION

Healthcare in developing countries can leverage on Al to improve access to quality healthcare
while tackling the issues of inadequate healthcare infrastructure funding and burnout in an
overstretched and poorly motivated workforce. Al holds extraordinary promise for sustainable
healthcare in this countries — but promise alone is not sufficient. (Zuhair et al., 2024). The
technology is advancing faster than the governance frameworks, ethical guardrails, and local
capacity needed to deploy it responsibly and equitably. The risk is real that Al becomes yet another
tool that benefits those already advantaged and deepens the health inequities it purports to solve.
(Rutherford, 2025).

The path forward requires more than algorithms. It requires humility from technology developers,
genuine partnership with communities in LMICs, sustained investment in local talent and
infrastructure, and a commitment to centring equity — not efficiency — as the primary measure
of success. (Reimers, 2025). This commitment will showcase Al's potential to improve access to
quality healthcare across the developing world and the quiet revolution that promotes the health
rights of all.
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