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Background: Neurological disorders are a leading cause of disability and mortality worldwide, with
sub-Saharan Africa experiencing a disproportionate burden due to the coexistence of communicable
and non-communicable neurological diseases. In Africa, Nigeria bears the highest burden of stroke,
and some neurological disorders, compounded by limited access to neurologists, neurodiagnostic
facilities, and advanced imaging technologies which results in delayed diagnosis, poor clinical
outcomes, and the risk of morbidity and mortality. Artificial intelligence (AI) and machine learning
(ML) offer significant opportunities to improve neurological diagnosis, yet their implementation in
Nigeria remains fragmented and lacks a context-specific framework. The objective of this study is to
Keywords: review current evidence on the burden of neurological disorders and AI/ML applications in
neurological diagnosis in Nigeria and Africa, and to propose a practical implementation framework
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Methods: A narrative literature review was conducted using PubMed, Scopus, Google Scholar, and
African scientific databases to identify peer-reviewed studies published between 2016 and 2026.
Eligible studies evaluated AI/ML applications for the diagnosis or prediction of neurological disorders
in African populations or addressed implementation challenges relevant to low- and middle-income
countries. Evidence was synthesized to identify implementation priorities and how to develop a health
system-based framework.

Results: Available evidence demonstrates that AI/ML models applied to magnetic resonance imaging,
computed tomography, electroencephalography, and clinical datasets can improve the detection and
risk prediction of stroke, epilepsy, dementia, and other neurological disorders, with reported
diagnostic accuracies promising, but subject to dataset bias and local infrastructure limitations. Major
barriers to the implementation of these models include fragmented health information systems,
inadequate digital infrastructure, limited funding, algorithmic bias, and shortages of skilled personnel.

Conclusion: A nationally coordinated AI/ML implementation framework provides a feasible pathway
for strengthening neurological diagnosis in Nigeria. Investment in digital health infrastructure, locally
representative datasets, workforce capacity, and regulatory governance will be critical for translating
Al innovations into equitable, scalable, and sustainable neurological care across Nigeria and other
resource-constrained African settings.

Introduction

1.0 TheLandscape of Neurological Disorders in Africa
Neurological disorders contribute significantly to the
overall disease burden worldwide with the African
continent bearing a considerable share of this burden'.
While the incidence and prevalence paradigms have risen
concordantly, the burden of neurological disorders in
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Africa, especially in the low-income countries remains
underestimated'*’. At this time, stroke, epilepsy, and
dementia are the leading contributors to neurological
disorders™’. Stroke, often caused by bleeding in the brain -
hemorrhagic stroke is a more prevalent cause in the low-
and middle-income class countries (LMICs). The stroke
investigative research and educational network (SIREN)
carried out a study that examined stroke patients across
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African countries, the results show that very fewer adults
patients are even aware of their blood pressure status before
stroke eventually sets in®’. Tension-headache is another
highly prevalent nervous system disorder globally™’. A
critically important measure of the debilitating effects of
neurological disorders is the associated mortalities and the
disability-adjusted life years (DALYs), manifested as a
profound drop in quality and healthy life expectancy,
usually occur in the low- and middle-income class
countries’. Around 15% of these disorders is quoted as the
DALYs, which is a concise health metric that predicts
disease burden which leads to palpable economic and
human capital losses. Worthy of mention is that the burden
of neurological disorders is associated with an infectious
disease undertone in Africa; because of the interplay
between infectious diseases such as neurocysticercosis,
cerebral malaria, bacterial meningitis etc, and the immune
system leading to some neurological disorders™". The core
symptoms of the common disorders, such as dementia, may
be given gross attention in the diagnosis and management,
while the underlying infectious agents or directly
implicated epidemiological factors are subdued. In Sub-
Saharan Africa, infections of the central nervous system are
the most prevalent neurological disorders’. There exists a
“meningitis belt” of Africa where bacterial meningitis is
most prevalent, and contributes majorly to the overall

worldwide burden'""

. Furthermore, Aderinto and
colleagues in 2023 highlighted the gross underreporting of
these neuroinfectious diseases, with the high prevalence
and considerable ability of these disorders to pose a
significant epidemiological and economic burden".

This is in addition to an increasingly profiled burden of
neurological diseases of infectious origin in Africa. On one
hand, the epidemiological status of first-world countries
currently follows a lower incidence of neuroinfectious
diseases, such as bacterial meningitis or
neurocysticercosis; on the other hand, the status of the
LMICs in Africa displays a much higher incidence'*". This
reflects the disparity of the two healthcare systems in
combating infectious and communicable diseases over the
years. Data on mortality and morbidity remain sparse in the
developing regions of Africa and even in certain regions of
the world. Hence, there is a pressing need to carefully
delineate the epidemiology of these diseases in Africa,
paying attention to key incidence and risk factors,
prevalence patterns, diagnostic pointers, and burden
profiles. The gap in treatment strategies between the
majority of Africa and the rest of the developed world
remains huge. This further complicates the already
ingrained ideology of the local populace such that the
neurologist or health practitioner is viewed through the lens

THE NIGERIAN JOURNAL OF PHARMACY | VOL.60, ISSUE(2) 2026

of an all-knowing, all-sufficient personality, coupled with
the belief that certain neurological disorders are spiritual or

16,17

outworldly ™. Moreover, the medical and health training
does not necessarily reflect the peculiarity of the healthcare

needs of the population in LMICs.

1.1 Growing burden of Neurological disorders in Africa
Neurological disorders are a growing global health
challenge, affecting 42% of the world's population, with
over 435 million disability adjusted life years (DALY's) and
11.8 million deaths in 2021:. The top neurological diseases
associated with loss of health were stroke, neonatal
encephalopathy, migraine, Alzheimer's disease (AD) and
other dementias, diabetic neuropathy, idiopathic epilepsy,
neurological complications linked with autism spectrum
disease, and other nervous system disorders'’. About 53%
of African countries recorded an increase; these were
among the 102 WHO member states that provided
information for the global status report on neurology, and
Nigeria (the most populous African country) carries a
higher burden’. In low and middle-income countries, access
to diagnosis, treatments, care, and rehabilitation is limited,
accounting for 80% of disability-adjusted years, due to the
high cost of treatment, alongside poor financial and social
protection. In2019, areport noted an increase in new cases
and deaths. In Africa, 33% of population experience some
loss of nervous system health™. In 2018, Komolafe et al.
reported that the most diagnosed neurological disorders at
the Obafemi Awolowo Teaching Hospital in Nigeria over
eight years, between 2003-2005 and 2010-2014 includes
episodic and paroxysmal disorders such as epilepsy,
cerebrovascular diseases, headaches, and sleep disorders”.
A similar study conducted in Sudan revealed stroke,
epilepsy, headache, movement disorder, peripheral
neuropathy, and dementia®. In LMIC, a substantial
diagnostic gap occurs in neurological diseases such as
dementia, resulting in an underestimation of the true burden
of these diseases’. The paucity of data due to a lack of
clinical registries or infrastructure to aid data collection and
a large diagnostic gap leads to the underestimation of the
actual burden of neurological disorders. Consciously, the
pendulum appears to be swinging in the direction of arise in
the tide of neurodegenerative conditions, such as
Parkinson's disease and Alzheimer's disease in Africa’'.

With Nigeria in focus, neurological diseases—including
stroke, epilepsy, neurodegenerative disorders,
neuropathies, and CNS infections remain a major and
growing public health burden where stroke alone accounts
for over 160,000 deaths annually, with an estimated
prevalence of 1.14 per 1,000 population”. Epilepsy affects
approximately 4-6 per 1,000 Nigerians; one of the highest
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rates in Africa®. Despite this burden, Nigeria faces severe
shortages of neurologists, neurodiagnostic equipment, and
diagnostic imaging capacity. Artificial intelligence (AI) and
machine learning (ML) offer transformative potential for
improving early diagnosis, triage, and management of
neurological diseases. Studies have shown that AI/ML can
address Nigeria's diagnostic challenges by automating
interpretation of Magnetic Resonance Imaging (MRI),
Computer Tomography (CT) scan, Electroencephalograph
(EEQG) clinical data; supporting non-specialist clinicians in
rural and peri-urban areas; reduce diagnostic delays;
improving triage for urgent referrals; enhancing early
detection of stroke, flagging abnormalities as early
symptoms, epilepsy, dementia, and neuropathies. Pilot
studies in Nigeria suggest that deployment and
implementation of AI/ML for neurological use is feasible,
Aribisala and colleagues (2025) showed a 80% accuracy of
ML models in predicting stroke risk using the SIREN
clinical datasets in an African based study including
participants from Nigeria®. Similarly, EEG datasets have
been used to train ML models for epilepsy detection with an
accuracy of 85-90%".

However, successful implementation requires a
context-specific framework grounded in Nigeria's health
system realities, infrastructure constraints, and regulatory
environment. There is a paucity of neurology-based
research in Nigeria designed for implementation of Al and
ML which are key aspects for reducing the burden of
neurological disorders, improving diagnosis, disease
prevention, and for tailored treatment. Robust policy
recommendations that will inform treatment guidelines and
implementation of AI/ML protocols are sorely lacking.
Therefore, this review positions a comprehensive
framework for implementing AI/ML based diagnostic
systems for neurological diseases with Nigerian-based
scientific evidence and aligned with global best practices.

2.0 Methods

A non-systematic narrative literature search was conducted
on the use or adoption of artificial intelligence (Al) and
machine learning (AI/ML) in the diagnosis and treatment of
neurological disorders in Nigeria and broadly using African
datasets. The review was carried out to provide a
background on the gaps, challenges with diagnosis and
current use and implementation of AI/ML applications in
neurology in resource-poor settings across Africa. Multiple
keywords were searched from databases including
PubMed, Google Scholar, Scopus, and African Journals
Online to identify peer-reviewed articles published
between January 1, 2016 and May 30, 2026 which used
AI/ML for diagnosis of Neurological disorders with
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datasets from the African population. The individual
keywords or phrases searched included but not limited to
“Artificial intelligence”, “Neurological disorders”
“Machine Learning”, “AI/ML”, "neurological conditions”,
“Stroke diagnosis”, “Epilepsy diagnosis”, “Alzheimer's
diagnosis” AI/ML in Africa”, “AI/ML” “neurological
diagnosis” and “Nigeria”, “AI/ML in neurological
disorders”. We combined the multiple search terms for a
flexible literature search of articles relevant to the study. To
produce a robust review, other articles that used AI/ML for
neurological diagnosis, outcome prediction, or discussing
challenges were also included as relevant to Nigerian
context. The criteria for inclusion of a study were based on
the focus on Al applications in neurological conditions in
Africa, that it provides empirical evidence of Al's
performance in diagnosing, treatment, or managing
neurological disorders in African patients. We excluded
systematic reviews and articles on AI/ML in neurological
disorders using only non-African populations. The review
also synthesized information on the challenges of AI/ML
implementation in Africa and core African databases. Each
article title and abstract was carefully reviewed by 2
authors; duplicate articles were removed, relevant articles
were then selected and the information on AI/ML methods
used, dataset, outcome on neurological disease was
manually extracted to provide a comprehensive
background on the use of AI/ML in neurology particularly
in the African population.

2.1 Current practice for Diagnosis of neurological
disease in Africa

Diagnosis of neurological disorders is based on clinical,
laboratory, and radiological findings. Diagnosis of
neurological diseases is important for swift treatment,
disease progression evaluation, and improved treatment
outcomes.

Stroke: Stroke is a health emergency and timely care is
critical. Imaging such as Computed Tomography CT and
Magnetic Resonance Imaging (MRI) scans are used in its
diagnosis™. On patient presentation to the hospital, the
patient is evaluated for rapid recognition of Stroke
symptoms 'FAST' (face- for facial droop, arm-weakness in
either one or both arms, speech-slurred or strange speech,
and time). The presence of these symptoms will necessitate
an immediate CT scan if available or referred to a health
care facility with a CT scan™. A study conducted by Pires et
al, 2026 revealed the citizens of Brazil had access to
diagnostic services with 85% of the stroke units having
neurologists available around the clock™.

Epilepsy: A common clinical feature is seen among
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different types of attack disorders; hence, the diagnosis of
epilepsy is based on the ensemble of features, not on single

features™?”

. The Electroencephalogram is used in
diagnosis, identifying the type and treatment of epilepsy.
This test is performed by a specialist and generates a large
amount of data. Neuroimaging such as MRI and CT scan
may also be used; however, CT scan is contraindicated in
patients presenting at the emergency department after a

typical seizure™.

Migraine: The management of migraine misdiagnosis and
poor treatment persist. The patient's medical history is
crucial in the diagnosis of migraine. However, diagnostic
aids such as headache diaries, headache calendars, three-
item identity migraine questionnaires are not consistent.
Further investigations such as neuroimaging, blood
samples or lumbar puncture may be used to ascertain the
secondary causes of headache’'.

Alzheimer's disease: In 2021, 57 million people were
estimated to have dementia, with about 60% of the patients
living in low and middle-income countries”. AD presents
with an asymptomatic phase characterized by
neuropathologic changes such as amyloid beta (AB)
deposition and pathologic tau. Alzheimer's disease can be
diagnosed by measuring A, tau, and the hybrid ratio (p-tau
181/AB42, t-tau/AP42, AP42/40) biomarkers (core 1
biomarkers) in the cerebrospinal fluid, plasma, and
neuroimaging”. The amyloid PET, cerebrospinal fluid
(CSF) AB 42/40, CSF p- tau 181/ Ap42, and CSF t-tau/AB
42 are more accurate for diagnosis. Other biomarkers
(Core 2 biomarkers) such as Neurofilament light chain and
glial fibrillary protein, are used and have a non-specific
process in the pathophysiology of AD, hence not used to
alone to diagnose AD, but are highly associated with AP
pathology, confirming AD pathology. A combination of
both core 1 and core 2 biomarkers is used in the
classification of the severity of the disease, providing
information on the symptoms associated with AD, the
progression rate in symptomatic patients, and informing the
risk of short-term progression in asymptomatic patients™.

Neonatal Encephalopathy: Majority of neonatal seizures
and encephalopathy are subclinical®, therefore
confirmatory diagnosis is through EEG and
Electrocardiogram (EKG) monitoring. Continuous EEG
monitoring with neuroimaging is a more accurate method
of diagnosis, however this requires highly skilled medical
imagers and experienced neurologists; who are in short
supply, the interpretation of the EEG reading is also time-
consuming and expensive, thus adding to the diagnostics
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challenge. Kissani et al., and other studies have reported a
very low number of neurologists in Nigeria, hence the low
availability of neurologists, poor access to MRI/CT/EEG
further drives the high burden of neonatal encephalopathy
and other neurological disorders in Nigeria™*. Other
limitations such as poor imaging record keeping in
neurological disorders further compounds the problem™.

2.2 Accuracy with diagnosis and manpower shortage
Quality research with great insights usually precedes key
diagnostic milestones. More research has to be conducted
into unravel the incidence and prevalence burden of
neurological disorders, especially in children, since they
are mostly affected in Africa”. This may aid in the mapping
out of key diagnostic and preventive strategies from such
research pointers. About 70% of people with at least one
neurological disorder are residents in the poor regions of
Africa®™. It is expedient to strengthen research qualitatively
and quantitatively in Africa for excellent diagnostic
capabilities, Al-driven or not. The trado-cultural health-
seeking behaviour of individuals may reflect the collective
mentality which spiritualizes and stigmatizes certain
neurological conditions. They may be reluctant to seek the
correct diagnosis and medical help. This is a very
significant impediment that besets the diagnostic terrain in
Africa, especially Sub-Saharan Africa”. Culture and well-
established traditions, that dictate the way of life and
associate taboos to the occurrence or even unravelling of
neurological disorders, have to be considered in designing
diagnostic or treatment strategies. In fact, Western accepted
and validated diagnostic tools may be insufficient in such
African settings. Nigeria's scale for Autism, for instance,
encompasses cultural ideologies and norms in the
evaluation of autism spectrum disorder”.

A closely related barrier to diagnostics is the out-of-pocket
nature of diagnostic costs in Africa”*. Patients may have to
prioritize getting drugs overpaying for neuroimaging
services and diagnosis, which do not offer physical or
palpable benefits, according to them. Clinicians and
neurologists are then forced to play the role of the
exceptional problem solver, by making use of presumptive
diagnosis which are potentially error prone. It is a classic
tale of people constrained by their environment which may
lead to poor choices and healthcare dysfunction. It is
important to know that many of the points above are
intertwined; projecting a panacea to one may cause a ripple
effect. For instance, effective policy recommendations will
improve funding immensely, which will in turn make the
environment more conducive for research, diagnosis, and
management. Existing incentives will encourage
neurologists to stay in the fragile pressure points and rural
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areas”. The paucity of neurologists in Africa is also partly
due to the large-scale migration of the already threadbare
specialists to the developed regions of the world. Instead,
advocacy, collaborative research, and capacity building
should be strengthened across borders".

Neurology specialists are immensely insufficient in Africa,
especially the LMICs”. The ratio of neurologists to the
wider population is both pathetic and concerning. The
figure estimated for Aftrica is 0.03 per 100,000 people, well
below the WHO's recommendation of 1 per 100,000
people”. What happens when there is a lack of sufficient
know-how and expertise to diagnose and manage
neurological conditions optimally? The most daunting
challenge posed to diagnostics generally in Africa is a lack
of strong funding for research and management, a serious
infrastructural deficit, and the chronicity of these because
of the sheer lack of willpower from government and
policymakers. This is more evident in the emerging field of
neuroscience in Sub-Saharan Africa and Africa as a whole.
The immensity of the burden of neuroinfectious diseases,
such as neurosyphilis or HIV-related cognitive impairment
P4 succinctly typifies the lack of capacity to reduce
communicable and infectious diseases to a bare minimum,
in contrast to what obtains in the developed health systems
ofthe world.

3.0 RESULT

3.1 Health Datasets for AI/MLinfrastructures in Africa
African health datasets are majorly hosted within national
health information systems, regional health observatories,
and international health organizations. These datasets
contain information on mortality trends, healthcare access,
non-communicable diseases, and some neurological

conditions. 45,46.47

Although, epidemiological data is vast
with respect to neurological disorders like Alzheimer's
disease, Parkinson's disease, stroke, and epilepsy, data
sources explored in Africa for developing diagnostic
models include neuroimaging, clinical datasets, and
electrophysiological recordings. The availability and
digital® accessibility of high-quality, representative data
are important factors that enhance the training, validation
and deployment of artificial intelligence and machine
learning systems”. Thus, in a bid to improve and enhance
the availability as well as usability of data at the continental
level, the World Health Organization (WHO) Regional
Office for Africa established an open-access platform, the
WHO African Health Observatory and Regional Health
Data Portal™. Likewise, Open Data Africa provides datasets
across socio-economic indicators, health, and
demographics™.
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These databases provide datasets on health systems, disease
burdens, health system policy, and non-communicable
diseases in which neurological disorders like stroke and
epilepsy is a part. However, although these databases are
useful in preliminary Al modelling, they still lack structure,
imaging, and detailed epidemiological characteristics
within African populations for clinical applications™. Thus,
due to the limited datasets in Africa, many researchers rely
on global repositories such as Alzheimer's Disease
Neuroimaging Initiative (ADNI), UK Biobank, PhysioNet
EEG databases, and other international repositories.
Although these datasets are valuable, they raise concerns of
bias and generalizability because they are derived from
non-African populations™. Isolated studies in Africa have
documented phenomics data for stroke™and exome data for
epilepsy™, there is still a dearth of African-rich omics data
integrated with neurological clinical imaging data for
Al/MLapplications.

3.2 African Datasets and Data infrastructure to
support AI/MLimplementation

Countries like South Africa, Rwanda, and Kenya are
transitioning into digital healthcare systems which embrace
electronic health record systems and national health data
repositories. This method, although not without challenges
in standardization, enhances Al integration™. With
collaboration, the Data Science for Health Discovery and
Innovation in Africa (DS-I Africa) program, led by the
National Institutes of Health, is actively developing
platforms that emphasize data standardization and ethical
governance, which are essential for scalable Al
implementation™. One of them is the Open Data Africa,
which provides publicly available datasets across various
sections like health, socio-economic indicators, and
demographics”. The African Open Science Platform is
another initiative that encourages data sharing and
transparency towards building a robust data ecosystem that
is important for Al integration™.

Several platforms support data access and utilization across
Affica.

The WHO AFRO Open Data Portal possesses open-
access data across the African region and enhances
exploration of critical health issues, including
communicable and non-communicable diseases. However,

the site was still under processing at the time of exploration,
14th April, 2026”.

The Integrated African Health Observatory iIAHO) is a

strategic health intelligence platform based on three pillars:
health information, data, analytics, and knowledge. It
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provides reliable health information for the WHO Africa
Region and promotes the utilization of high-quality data for
action”.

Observational Health Data Sciences and Informatics
(OHDSI) Africa is an open-source interdisciplinary
platform that brings out the value of health data through
large-scale analytics, with its central coordinating centre at
Columbia University”. The Africa Health Data Space
(AHDS) is an accessible data space that supports strong,
quality, and ethically governed Al-ready data. It contains
about 20,000 patient records from 12 facilities across
Uganda, Nigeria, Kenya, and Ethiopia®.

The African Index Medicus is a specialized database
developed by WHO and African partners to improve access
to health information and is a key resource for
policymakers, researchers, health workers, and
communities. National Health Information Systems
(e.g., DHIS2-based systems) provide a comprehensive
approach to data collection, reporting, analysis, and
dissemination, enabling countries to monitor health
outcomes and manage health programs effectively.

African Population and Genomics Initiatives: African
countries are still behind in the genomic revolution targeted
at understanding health and diseases in different
populations and individuals at risk due to genetic or
environmental factors. To tackle this challenge, the African
Society of Human Genetics, the National Institutes of
Health (NIH), and the Wellcome Trust brought together
African scientists and stakeholders to outline research
priorities and study designs needed to impact health in
African populations. This led to the establishment of
H3Africain2010.

3.3 Specialized Neurological Datasets
Although limited, there are emerging specialized databases
that are relevant to neurological disorders in Africa. One of

them is the AfriMed-QA dataset, which was developed
from clinically relevant information gathered from African
medical students and practitioners, thus enabling the
evaluation of Al systems in healthcare question-answering
tasks. Another development in Africa is the emergence of
localized neuroimaging datasets like the BraTS-Africa
dataset, which aggregates magnetic resonance imaging
(MRI) scans.

The Nigerian Brain MRI dataset is another research
dataset and represents one of the first MRI datasets from
Africa. It contains clinical quality data from 93 individuals:
42 images from healthy subjects, 32 images from
individuals diagnosed with age-related dementia, and 19
from individuals with Parkinson's disease. The individuals
were recruited from multiple regions in Nigeria®. However,
this dataset is prone to diminished returns because of the
low quality of the MRI scanners used in data collection.
Studies like the Stroke Investigative Research and
Educational Network (SIREN) also provide phenomic data
for stroke in African population®. Despite the emergence of
localized datasets such as AfriMed-QA, BraTS-Africa, and
the Nigerian Brain MRI dataset, the availability of large-
scale, standardized neurological datasets in Africa remains
limited. As a result, many Al models for neurological
diagnosis continue to rely on well-established global
repositories such as the Alzheimer's Disease Neuroimaging
Initiative, OpenNeuro, and PhysioNet. While these
databases provide high-quality neuroimaging and
electrophysiological data, their limited representation of
African populations raises concerns regarding model bias,
reduced generalizability, and potential inequities in Al-
driven healthcare applications.

3.4 Application of AI/ML for neurological diseases in
Africa

Table 1 shows the studies that applied AI/ML on different
neurological disease diagnosis or prediction and the
limitations of'its use in African or Nigerian context.

Table 1 Highlights of global AI/ ML applications in neurological research

Disorder Dataset/sample

Study

AI/ML
method

Diagnostic/predictive
task

Key limitation

A. AI/ML Algorithms applied to different neurological disorders in Africa

Jiao et al.,
2023%

Memory
impairment &
Alzheimer’s
disease

Medical images
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Classification and Radiomics

diagnosis of memory requires
Radiomics impairment and manual/pre-
CNNs Alzheimer’s disease; defined
YOLO tumor detection and mathematical

segmentation formulas.
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Shaikh et al., Down Varied data structures

202566 syndrome

McLaren et Epilepsy EEG datasets

al., 2025%7

Tomasev et Non-

. 2019 logical

al. 2019 fieuro oglica Patient health data
(Acute Kidney
Injury)

Attia et al., Non- Normal

2019% neurological electrocardiogram
(Atrial (ECQG) signals
Fibrillation)

Al-powered  Detection and diagnosis of Gross imbalance
models Down syndrome in datasets
affecting final
output and
applicability.
Al-powered  Diagnosis of epilepsy Requires training;
models legal, ethical, and
privacy
considerations.
Deep Early detection of
learning asymptomatic atrial
fibrillation
Deep Early detection of Asymptomatic
learning asymptomatic atrial nature of the
fibrillation condition.

B. AI/ML Algorithms applied to Neurological diseases with Nigerian dataset

Aribisala et Stroke clinical and

al., 20252, demographic data

Soladoye et al Stroke CT scans and MRIs

20257 for large-scale
datasets

Artificial predicting occurrence, Specifically used

Neural handling complex, non- on  imbalanced

Networks linear relationships health datasets.

(ANN), between risk factors

Ensemble

Methods

(Random

Forest /

XGBoost)

Ensemble Deep learning

methods model
outperformed
traditional

machine learning

4.0 Discussion

Development of Framework for Implementation of
AI/ML for Neurological Diagnosis in Nigeria

Implementing AI/ML in neurological diagnosis is not
simply a technical exercise. It is a journey that touches on
data governance, clinical workflow, ethics, training, and
sustainability. We derived a framework for implementing
AI/ML for neurological diagnosis in Nigeria by adapting
the five pillars established by WHO and the Federal

71,72

government of Nigeria"*” and we mapped it to the specific
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use for neurological diseases in Nigeria, and a sustainability
system; this directly addresses the healthcare needs in
Nigeria, infrastructural limits, governmental policies and
sustainability. The AI/ML framework below is presented as
a narrative arc, a story of how Nigeria can move from
aspiration to nationwide adoption. Firstly, there is the need
to build the data foundations because every Al system relies
on data. For Nigeria, this means creating a national
neurological data ecosystem that includes MRI, CT, EEG,
and clinical datasets across the country. Anonymized
datasets must reflect Nigeria's population data including
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ethnicity, geographic, and socioeconomic diversity which
will be used to train the algorithms, govern and regulate
applications under the Nigeria Data Protection Act’. These
databases can be linked to anchor institutions like teaching
hospitals, and thereafter expanded to other secondary and
primary institutions. Strategies for implementation of
similar digital health infrastructure for mental health have
been outlined by the WHO working group of the Federal
Ministry of Health”, outlined by a study by Adewuya et al
(2026)"”. Secondly, Activate Al model development and
training using the collated African datasets, this is
especially necessary because Al models trained with
European or Caucasian datasets perform poorly with
African populations - as evident in many genomic
databases. Models can be developed as hybrid models that
combine medical imaging (which is highly used currently
in Nigeria) with clinical parameters like blood pressure,
glucose levels, or disease status - these are routinely taken
as part of medical treatment in Nigeria; however for
neurological conditions, specific clinical reports for stroke,
epilepsy, EEG records, MRI or CT scan images etc can be
imputed to train the model, using Digital Imaging and
Communications in Medicine (DICOM) and European
data format (EDF). These are standard file formats for
handling, storing, and transmitting medical images from
MRI, ECG; these training data can be used to compare with
normal or healthy control group. The third and technical
aspect is the integration into Clinical Workflows. Currently,
fewer hospitals operate with the electronic clinical records
(ECR). Improve adoption of ECR will make it easy to build
Al into the clinical workflows and enabling inter-facility
access to integrate into the Nigerian healthcare
infrastructures. The integration step will also facilitate e-
medicine whereby mobile applications can be deployed
with mobile-based APIs that can guide clinicians through
neurological assessments.

Operational framework for implementation requires
training of the healthcare workforce such as Clinicians,
radiographers, EEG technicians on the use of Al tools, to
interpret outputs, and recognize limitations. Integration of
AI/ML for neurological application into medical schools,
nursing programs and biomedical programs curriculum is
essential to train the next generation clinicians and medical
experts. Establishment of ethical and regulatory guidelines
through regulatory agencies like the Federal Ministry of
Health to ensure effective and safe use of Al tools, and data
protection agency for maintaining patients' data privacy is
also non-negotiable. The benefits of AI/ML applications for
neurology in Africa and Nigeria in particular are
compelling. The sixth pillar integrates a sustainability
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system through involvement of innovative start-up
companies, private-public partnerships, and continuous
improvement of the Nigerian health system through AI/ML
applications. Al can dramatically improve diagnostic
accuracy, reduce delays, and support clinicians in
underserved areas. It can also generate new research
insights and strengthen national surveillance systems.
Figure 1 shows a schematic workflow for the integration of
AI/ML in healthcare systems for neurological disorders and
operable institutions.

NATIONAL HEALTH SYSTEM CONTEXT

* | | AR

Policies Infrastructure Workforce Capacity

—— DA ECOSYSITEM ———

PTY B8 wpi/cr/eeG Repositories Standardize Formats
"o ! o o HE (DICOM/EDF) e
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Al/ML MODEL DEVELOPMENT
%Lomlbﬂﬂs&ﬁ | E Hybrid Clinical + Validation &
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Figure 1. Schematic workflow for the integration of AI/ML
in Nigerian healthcare systems.

4.2 Mapping an AI/ML framework matrix for stroke
diagnosis in Nigeria

The matrix below maps out structural framework that
outlines a precise implementation of an AI/ML model
applicable for Nigerian health system for stroke diagnosis.
It is noteworthy that models that predict risk for stroke
prevention differs in that it uses patient risk factor data but
models for stroke diagnosis require integrating localized
diagnostic toolsets, deep learning, imaging datasets as
predictive model for clinical implementation in Nigeria
which is shown in Table 2
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Table2 AI/MLframework matrix for stroke diagnosis in Nigeria

Framework layer

Operational requirement

Implementation challenges

Stroke-specific AI/ML
diagnosis

Clinical triage and
time-to-treatment

Automated ischemic versus
hemorrhagic stroke
differentiation in less than 20
minutes of admission of a
patient

Severe shortage of CT/MRI
machines

Shortage of radiologist
reduces diagnostic
workflow

Integrate an open-source
stroke Al tool into web
applications for medical
officers who will utilize
the stored cloud trained
data to flag high-priority
acute strokes

Low resource
Infrastructure
compatibility

High-fidelity processing of
heavy medical imagery formats
(DICOM)

Poor power infrastructure,
and low bandwidth internet
resources for cloud-based
systems

Mandate offline Al
design and compile deep
learning models to
execute directly on
hardware laptops or
low-power diagnostic
PCs utilizing micro-
frameworks rather than
heavy cloud based

resources.

Data curation

Nigerian data curated with
diverse imaging databases

Electronic hospital
records available and
sharable across health
institutions

Build standardized
digital registries for
clinical annotation in
Nigeria

Workforce Capacity
development and
clinical integration

Targeted Al training across
local neuro-clinical teams
integrated into human work-
flows

Low Al adoption in
current clinical practice

Flexible Al-trainings
and tools applicable for
stroke diagnosis

Governance and
Regulatory Alignment

Local medical device
certification.

* Clear diagnostic data
protection compliance

A nationally unified explicit
regional Al-integrated
stroke diagnosis system
with legal frameworks
implemented

Mandate deployment
using lightweight
architectures. Align with
international standards
and technologies

Emerging Al-startups

specialized clinical data
programs.

Private-public partnerships
between health institutions
and Al-hubs

Incentivize and promote
collaborative
development initiatives
between tech
accelerators and
university hospitals.
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4.3 Limitations of the Review and Economic
Feasibility

A major limitation to this narrative review is the
uncoordinated nature of healthcare data in Nigeria,
especially as it pertains to the recency of artificial
intelligence applicability. Data from local source are
limited and may not be qualitative enough at times.
Furthermore, the quantitative analysis strength of this study
is not significant, with the notion that the qualitative
emphasis will serve as an acceptable baseline for further
studies and incorporation of artificial intelligence and
machine learning in diagnostics. In addition, there are
implementation challenges such as poor infrastructures,
cost-effectiveness of AI/ML tools; many of which are not
free to use, or existing can limit its deployment.
Government funding of the health system does not
currently cover Al integration, hence different institutions'
adoption will depend largely on funding. AI/ML require
some cloud infrastructure to maintain databases across
institutions e.g. for real-time data sharing, these have heavy
economic limits. The technological know-how as well as
sustainability in the Nigerian health system needs to be
inculcated into clinical curriculum, day-to-day clinical
operations and active training to maintain smooth
integration.

4.4 Conclusion

Although developments in dataset accessibility for Al and
ML applications are encouraging, scarcity of data remains a
serious challenge, as many healthcare systems in Africa are
still not fully digitized and rely on paper-based
documentation”. Likewise, data fragmentation across
institutions, incomplete data, and inconsistent information
prevent integration and reduce usability in the development
of Al-driven diagnostic tools. Open-access resources are
readily available but often lack the granularity required for
neurological Al applications, while controlled-access
resources host highly valuable clinical datasets that are
restricted due to legal and ethical concerns. Poor digital
infrastructure in healthcare systems especially for rural
areas may limit deployment. Also, algorithmic bias can
cripple the implementation if models are trained on
non-indigenous Nigerian neurological data, while high
initial costs of integration, data privacy concerns, and
clinician resistance may also slow adoption. These
challenges are not insurmountable, but they require
deliberate planning and sustained investment. We propose a
framework that can mitigate these challenges, this
comprises six strategic pillars: (i) development of
standardized national health system for neurological
diseases; (ii) creation of data ecosystem for Al models
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using indigenous African data; (iii) AI/ML model
development and validation; (iv) integration into electronic
clinical workflows and tele-neurology services; (v) ethical,
regulatory, and data governance mechanisms; and (vi)
policy imperatives for sustainability and innovation.
Conclusively, strengthening neurological care requires a
systemic and integrated approach. A/ML can substantially
provide clinical decision-support technology when
integrated properly into a structured health system rather
than become a substitute for the role of neurologists,
radiologists, for clinical judgment which are indispensable
for diagnosis. AI/ML can empower non-specialist health
workers or providers, provision of low-cost point of care
diagnostics, public sensitization and education to combat
stigma, consistent and sufficient funding for surveillance
and health systems research.
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