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About CEIMIA

In an era of rapid development in artificial intelligence (Al), including the arrival of
generative Al, governments are faced with the crucial task of effectively navigating
the complexities surrounding the deployment of Al and its impact on society. It is in
this context that the International Centre of Expertise in Montreal on Artificial
Intelligence (CEIMIA) supports the work of the Global Partnership on Artificial
Intelligence (GPAI), a multi-stakeholder initiative aiming to bridge the gap between
theory and practice on delivering responsible Al. GPAI does this by supporting
cutting-edge research and applied activities on Al-related priorities. Built around a
shared commitment to the OECD Recommendation on Al, GPAI brings together
engaged minds and expertise from science, industry, civil society, governments,
international organizations and academia to foster international cooperation.

With its unique position supporting GPAI, CEIMIA mobilizes international experts and
resources (from the academic, private, and civil society sectors) to promote the
responsible development and use of Al for the benefit of humanity. CEIMIA is
therefore acting as a key player in the responsible development of Al based on
human rights, inclusion, diversity, innovation, economic growth and the well-being of
society, while seeking to achieve the United Nations' sustainable development goals.

In this shared effort to develop responsible Al, CEIMIA, with the support of the
International  Development Research Centre (IDRC), has launched a
Researcher-in-Residence Program to facilitate the development of links with Al
ecosystems in Global South, particularly in Africa, and to identify opportunities for
collaboration with GPAI expert groups and the Canadian Al ecosystem. Such a
mission would not be possible without knowing the current state of Al in Africa. It is for
this reason that CEIMIA, with the support of the researcher in residence, has decided
to produce a series of reports on the state of Al in Africa, which will enable us to
target priority areas based on the needs of Africa and Africans, when it comes to
developing responsible Al.
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This report was developed in the context of the Researcher-in-Residence Program at
the International Centre of Expertise in Montreal on Artificial Intelligence (CEIMIA), with
the support of the International Development Research Centre (IDRC). The report
reflects the personal opinions of the Researcher and does not necessarily reflect the

views of CEIMIA, IDRC, or reviewers’ organizations.
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Executive Summary

The rapid advancement of artificial intelligence (Al) is transforming various sectors

across the globe, and its potential to revolutionize healthcare in sub-Saharan Africa

is particularly significant. This report, developed under the Researcher-in-Residence

Program at the International Centre 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 Al in healthcare across

sub-Sa

haran Africa. This report will enable policymakers, developers, researchers,

entrepreneurs, and citizens to target priority areas based on the needs of Africa and

Africans, when it comes to adopting, developing and implementing responsible Al.

Takeaways

1. Al Applications in Healthcare

Al is being used to enhance clinical decision-making, improve patient care,
and increase access to quality healthcare services;

Common Al applications include telemedicine, healthcare operations
management, medical imaging, diagnostics, data-driven surveillance, and

drug discovery.

2. Hotspot Countries and Leading Organizations

Kenya, South Africa, Uganda, Nigeria, and Ghana are leading in the
development of Al healthcare applications;

Private companies are the primary drivers of Al healthcare solutions, followed
by academic institutions and civil society organizations.

3. Main Funding Agencies

Significant funding is provided by organizations such as the IDRC, Sida, the Bill
and Melinda Gates Foundation, and the Chan Zuckerberg Initiative;

Big tech companies like Google, Facebook, and Microsoft are also investing in
Al development in Africa.

10
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Recommendations for the Uptake of Responsible Al

1. Create an Enabling Local Environment
e Support standardized data infrastructures and foster Al entrepreneurship in
healthcare;
e Develop relevant policies and regulations to ensure data privacy and equity
in access to Al technologies.

2. Strengthen Training and Capacity-Building
e Develop training programs on Al in health at both academic and professional
levels;
e Raise awareness of Al's benefits and limitations among healthcare sector
stakeholders.

3. Adopt a Collaborative Approach
e Encourage interdisciplinary collaboration between developers, clinicians,
regulators, and other stakeholders;
e Foster public-private partnerships and intersectoral collaboration to tailor
Al-based solutions to African contexts;
e Promote South-South cooperation for peer-learning and tackling common
challenges.

Al holds significant promise for transforming healthcare systems in sub-Saharan
Africa. With the existing challenges of traditional healthcare systems, targeted efforts
in creating supportive environments, capacity-building, and fostering collaboration
can help realize Al's full potential in improving healthcare outcomes across the
region. This report aims to inform and guide stakeholders in leveraging Al to address
healthcare challenges and promote sustainable development in sub-Saharan
Africa.

1
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1. Introduction

The health sector in sub-Saharan Africa is struggling with several critical issues,
including insufficient healthcare facilities (hospitals, clinics, medical equipment),
limited access to quality care, a shortage of healthcare professionals, and a high
burden of disease. Especially in rural areas, access to healthcare services is
constrained by inadequate infrastructure, transportation options, and healthcare
facilities. Moreover, these challenges were further intensified by the COVID-19
pandemic; highlighting the need for innovative approaches to bolster health
systems in Africa (Ansah et al, 2024, Arakpogun et al, 2021), Bockarie, et al, 2024,
Botes et al, 2023, Ibeneme et al., 2023, Manson et al.,, 2023). Indeed, in an era marked
by technological advances and emerging technologies, artificial intelligence (Al)
offers unprecedented opportunities to transform healthcare systems in sub-Saharan
Africa.

“Al is already playing a role in diagnosis and clinical care, drug development,
disease surveillance, outbreak response, and health systems management..
The future of healthcare is digital, and we must do what we can to promote
universal access to these innovations and prevent them from becoming
another driver for inequity.”

- Tedros Adhanom Ghebreyesus, WHO Director-General

Based on the analysis of existing online resources, this report shows the dynamism of
the African Al-ecosystem, with local talents and experts who are proactive in
applying Al to: enhance clinical decision-making, improve patient care, increase
access to quality healthcare services, optimize the management of medical
resources, and aid medical practitioners in various aspects of patient care, including
administrative tasks.

In sub-Saharan Africa, the deployment of artificial intelligence faces complex
challenges as well as disparities among countries when compared to Western
contexts. In this report, we present hotspot countries using Al in healthcare systems,
highlight areas where Al is widely used, identify the Al techniques in use, discuss the
exposure to international funding and share recommendations to facilitate the
uptake of Al in health in sub-Saharan Africa.

13
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2. Research Approach

This report is the result of an analysis of data gathered through four main platforms:
Google Scholar, Lens.org, Google search, and LinkedIn. We did our research in French
and English, using:

e Keywords such as Africa, health and health-associated words (healthcare, public
health, biomedical, etc.), artificial intelligence, machine learning, and deep
learning. Among the results obtained, we restricted our selection to the date
range from 2018 to 2024.

e Relevant documents including books, reports, peer-reviewed papers, and
documents from funding agencies were selected. The bibliographic references
are available in this Zotero group: CEIMIA - Al in Health in Africa; (note: please feel

free to join the group and contribute).

o A sample of 60 active Al initiatives in healthcare in Africa (see the annex). We
are aware that our research did not cover all existing initiatives of Al in health in
Africa. We encourage the reader to complete this form so we can collectively
uphold a dynamic repository of Al initiatives in African healthcare.

These resources were then processed and analyzed using Nvivo, a qualitative
analysis software programme. The information we present in this report has
emerged from this analysis.

Figure 1: The research approach

Online Documents
Search analysis

Reporting

Google Scholar Books Qualitative Writing
Lens.org Reports analysis with Reviewing
Google Peer-reviewed papers Nvivo software Outreach
Linkedin. Funding agencies

documents
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3. Limitations of the Report

The lack of linguistic diversity in the various sources of information used to write
this report is a limitation. Indeed, in sub-Saharan Africa, there are
English-speaking, French-speaking, Portuguese-speaking and Spanish-speaking
countries. However, we only used French and English keywords to gather
information for this report.

The report focuses on local initiatives. The information gathered about health in
Africa mainly comes from Western countries that work in Africa as a research
field, either through African diasporas or collaborations with local researchers. In
this report, we aimed to highlight initiatives originating from the continent.
Therefore, some globally recognized initiatives based in the West may not be
included in this report.

Our figures are indicative only. The representations and breakdowns shown in this
report are only reflecting an assessment based on the numbers of initiatives we
found.

16



Applications of
Al in Healthcare

ceimia



ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

4. Applications of Al in Healthcare

The introduction of Al in health has been enabled by recent advances in access to
the Internet, cloud computing, alternate energy sources, smartphones and mobile
apps, as well as unmanned aerial vehicles (UAVs) such as drones. These advances
have allowed for increasing amounts of data to be collected in healthcare facilities
via Electronic Medical Record (EMR), Point of Care Testing (POCT), etc, while
advanced Al techniques such as machine learning (ML) and computer vision
systems are enabling the use of this data to identify patterns, make predictions and
assist in decision making.

Table 1: AlI-Techniques and technologies used in healthcare in sub-Saharan Africa

Functions Technologies Techniques

Internet;
Cloud computing;

. Desktops, Laptops, e Point of Care Testing (POCT);
Medical data P ptop g( )

. tablets, e Electronic Medical Record (EMR);
collection
Smartphones and e Chatbots.
mobile apps;
e Drones.
e Machine Learning;
Analysis of e Early Warning, Alert e Deep Learning;
medical data and and Response e Computer vision;
decision-making System (EWARS); e Generative Al;
e Al modeling.

While Al solutions developed are at different Technology Readiness Levels (TRL)', their
applications in healthcare are promising. The following sections list examples of
technologies by application categories®.

' Technology Readiness Levels (TRL) are a type of measurement system used to assess the maturity level of a
particular technology (see annex 3). There are nine technology readiness levels (TRLs) in four broader technology
development stages: a) Fundamental Research; b) Research and Development; c) Pilot and Demonstration; d) Early
Adoption.

* Note: The initiatives highlighted here are indicative and geographically representative. Their presence and ordering
is not intended to promote any one initiative or to demonstrate its superiority over others.

18
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4.1. Telemedicine and Remote Patient Monitoring

Al-powered telemedicine platforms leverage technologies such as video
conferencing, instant messaging, and virtual consultation to connect patients with
healthcare providers remotely. Moreover, patient monitoring can be done in real
time, collecting and collating patient data inexpensively via smartphones or
chatbots.

Health-E-Net, Botswana www.health-e-net.org

Health-E-Net is a company focused on advancing the scale and impact of African
health technologies. It works with forward-thinking sponsors, industry and
governments to leverage new technologies to advance healthcare. Its core
offering, PaperEMR, is a unique paper-to-digital approach to capturing digital data
directly from paper. This user-friendly and accessible technology is used by
community health workers, among others, to digitize health information collected
on paper and share data on health products distributed, stock balances and
replenishment figures with their supervisors. This makes the reporting process
easier, faster and enables an efficient procurement process.

Data captured on paper can also be used to provide remote services such as
telehealth consultations in conjunction with Health-E-Net's Gabriel telemedicine
platform. The platform, which can be used both online and offline, allows patients
to access consultations and receive medication from listed providers.

19
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Waspito, Cameroon www.waspito.com

Waspito is a platform that engages African citizens in conversation and action to
provide affordable and accessible quality healthcare across the continent. The
platform identifies available doctors who are close to you, for a video consultation.
This way, patients can talk face-to-face with a doctor from their phone, avoiding
long queues at the hospital. Similarly, patients can pay for their services directly on
the app and use the same channel to ask a lab technician to come to their home
for basic test samples. There is also a health discussion forum, with many
interesting health topics created by doctors. A number of frequently asked
questions are addressed and patients can take part in  a direct
question-and-answer session with doctors.

Table 2: Non-exhaustive list of telemedicine and remote patient monitoring

initiatives

Organizations

Al Initiatives
Type Country

PaperEMR, Gabriel
telemedicine,

SonoMobile Health-E-Net Company Botswana
Waspito Waspito Company Cameroon
Intron Health Intron Health Company Nigeria
Mboacare Mboalab Company Cameroon
e-same e-same SA Company Cameroon
Intellisoft Consulting
eHospital Ltd. Company Kenya
mDaktari Access Afya Company Kenya
BESHTE University of Embu Academia Kenya
Lafiya Telehealth Lafiya Telehealth Company Nigeria
RecoMed RecoMed Company South Africa

20
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Organizations

Al Initiatives
Type Country

Baobab Circle Baobab Circle Company Uganda

4.2. Healthcare Operations and Management

With Al-based Electronic Medical Record (EMR) management, hospitals can forecast
demand for medical services based on historical data, plan staffing levels and

deliver them appropriately.

LifeBank, Nigeria www.lifebankcares.com

Lifebank is a company focused on revolutionizing Africa’'s medical supply chains for
a sustainable future. It integrates cutting-edge technology, sustainable transport,
digital solutions and precise Al for affordable and accessible healthcare. It is a
healthcare start-up that facilitates the transmission of blood from laboratories
across the country to patients and doctors in hospitals. Some innovative Lifebank

solutions include:

e SkyBank: uses drones to deliver essential medical products to
rural/inaccessible areas. This is an innovative distribution route in areas
where a lack of infrastructure has historically prevented access to quality

healthcare and vital medical products.

e AirX: is a forecasting and prediction tool that revolutionizes oxygen supply
management through advanced data science and analysis. AirX ensures
that healthcare facilities in Africa have uninterrupted access to vital oxygen
supplies. It uses historical data, weather conditions and various inputs to
accurately predict oxygen use and demand, ensuring round-the-clock

availability.

2]
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AfyaRekod, Kenya www.afyarekod.com

AfyaRekod is a digital health data company that offers various solutions like
Universal Patient Portal, Universal Doctor's Portal and Hospital Management
Information System. The company specializes in fully automated, real-time access
to health data and medical history for patients and healthcare professionals and
uses Al and blockchain-based technology.

AfyaRekod'’s mission is to bridge the gap between health care and treatment for
healthcare facilities and institutions to access and assist their patients anywhere,
anytime, through tools and resources accessible on the platform. In addition to
Kenyaq, it operates in Nigeria, South Africa, Cameroon, and Zambia, with more than
50 hospitals on board its B2B product.

Table 3: Non-exhaustive list of healthcare operations and management initiatives

Organizations

Al Initiatives

Type Country
Afya Rekod Afya Rekod Company Kenya
SkyBank, AirX LifeBank Company Nigeria
HeliumOS, HeliumbDOC  Helium Health  Company Nigeria, Kenya
Zipline Zipline Company Rwanda

Vula referral and
advice, Vula Health

mentoring. Vula Mobile Company South Africa
Pocket Clinic Aviro Health Company South Africa
BroadReach Vantage Health South Africa, USA,
Healthcare's Vantage Al technology Company Switzerland
ClinicMaster ClinicMaster Company Uganda

22


https://afyarekod.com/about-us
https://afyarekod.com
https://lifebankcares.com/
https://heliumhealth.com/
https://www.flyzipline.com/
https://www.vulamobile.com/
https://www.avirohealth.com/
https://vantagehealth.tech/
https://vantagehealth.tech/
http://clinicmaster

ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

4.3. Sexual, Reproductive, Maternal, and Child Health

Al technologies support sexual, reproductive, maternal, and child health by
monitoring pregnancy, predicting complications, and offering guidance on family
planning. These tools enhance the quality of care for women and children,
particularly in regions with limited access to healthcare professionals.

mbDoc, Nigeria www.hash.theacademy.co.ug/mdoc

mbDoc, a digital health social enterprise headquartered in Nigeria, provides virtual

self-care health coaching to people at risk of, or living with, chronic disease. mDoc
harnesses behavioral science, quality improvement methods, data and technology
to ensure a healthier, happier and more productive Africa.

mbDoc plans to enhance its Al-powered chatbot, Kem, to handle STiI-related
questions in a safe, impartial environment for both women and men. Kem'’s
provision of information on STl awareness, prevention, and treatment enables
individuals to make educated choices about their wellbeing. Additionally, Kem links
users to expert healthcare providers via mbDoc’s NaviHealth.ai, offering extra
support when necessary. Users can also speak to a health coach through
CompleteHealth™ for more support.

Wekebere, Uganda www.wekebere.org

Wekebere is a medical company based in Kampala, developing technologies and
services, to improve birth outcomes through remote pregnancy care and building
digital biomarkers. Their product predicts and manages pregnancy complications
early - from conception to the first 100 days. They are designing prenatal care with
technologies to help mothers and babies. Combining connected devices and data
analytics to both reassure and empower mothers and provide doctors with tools
and information to better predict and manage pregnancy outcomes.
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Table 4: Non-exhaustive list of sexual, reproductive, maternal and child health
initiatives

Organizations

Al Initiatives

Name Type Country
Jakaranda health Jakaranda hedalth Company Kenya
Sexually transmitted disease Addis Ababa Science

monitoring and assistance tool design and Technology
in Ethiopian higher education institute  University Academia Ethiopia

Utilizing Al to Promote Sexual and
Reproductive Health Outcomes for
Adolescents with Disabilities in Ghana  University of Ghana Academia Ghana

Sophie Bot Sophie Bot Company Kenya
Pan African

Machine Learning for identifying Information

teenage patients at risk of gestational communication

hypertension Technology (PAICTA) |CSO Namibia

mDoc Healthcare Mymdoc Company Nigeria

Wekebere Wekebere Company Uganda

Prediction of miscarriages among
women seeking antenatal care in
Uganda: A machine learning approach Makere University Academia Uganda

Using Machine Learning and Artificial

Intelligence (Al) modeling to identify

high-risk sub-population eligible for The medical

PreEP and willing to pay for the services  concierge group Company Uganda

Leveraging Artificial Intelligence

Techniques To Inform Choice Of Modern Mbarara University of

Contraceptives Among Adolescent Girls Science and

And Young Women technology Academia Uganda
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4.4. Medical Imaging

Image analysis with Al algorithms can accurately detect anomalies, fractures,
tumors and other signs of disease. That is why current medical imaging techniques
such as X-rays, scans and MRIs make extensive use of Al to analyze images.

Consortium for Advancement of MRI www.cameramriafrica.org

Education in Africa, Nigeria

The Consortium for Advancement of MRI Education and Research in Africa
(CAMERA) is a network of African MRI experts and global partners committed to
establishing a sustainable MRI training and mentorship program in African
countries. CAMERA leverages established connections and partnerships to expand
existing resource networks to support underrepresented MRI researchers in African
countries and provide them with skills to lead MRI research, create innovative
solutions, and rapidly apply the benefits of MRI technology to health care needs in
Africa.

Neural Labs, Kenya https://neurallabs.africa

Neural Labs Africa Innovation Hub uses Deep Learning and Computer Vision to
identify diseases in real time. Their solution, Al algorithm NeuralSight is capable of
identifying over 20 respiratory, heart, and breast pathologies which include:
pneumothorax, cardiomegaly, benign breast tumor, malignant breast cancer,
atelectasis, infiltration, emphysema, mass, nodule, pleural thickening, effusion,

consolidation, etc,, in real time.

25
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Table 5: Non-exhaustive list of medical imaging initiatives

Organizations

Al Initiatives

Name Type Country
Rology Connect Rology Company Kenya
Al algorithm NeuralSight Neural Labs Africa Company Kenya

The Consortium for
Strengthening MRI Education Advancement of MRI

& Research in African Education and Research in

Countries Africa (CAMERA) Academia Nigeria

Reimagining Breast Cancer

Screening using Al Vectorgram Health Company Kenya
Right to Care Company South

Screening for tuberculosis
using Al

Africa

45. Diagnostics

Al provides healthcare professionals with opportunities for optimizing clinical
diagnostics, remote review and audit of clinical decision-making. These Al systems
help doctors to make accurate diagnoses, improving the quality of healthcare in
limited resource settings. In Africa, this could mitigate the lack of direct access to
experienced specialists and tertiary facilities, while delivering quality health care in
rural or remote areas. Additionally, Al-powered diagnostics are also facilitated with

the growth of rapid point-of-care diagnostic technology.

26
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minoHealth Al Labs, Ghana www.minohealth.ai

minoHealth Labs is using Artificial Intelligence (Al) to democratize access to quality,
affordable healthcare for all. Their Al systems can diagnose, forecast, and
prognosticate conditions like breast cancer, pneumonia, and more. They have
developed Al systems for automated diagnostics of 14 chest conditions including
pneumoniaq, fibrosis, hernia, and pleural effusion with chest x-rays, and breast
cancer with mammograms. They have also developed Al systems towards
malaria, the screening of COVID-19 as well as Tuberculosis related damages from

chest x-rays.

Saratani, Tanzania www.sarataniai.com

Saratani Al is an Al-based cancer screening company. Ensuring that every hospital
in Africa has access to fast, accurate and affordable cervical cancer screening.
Saratani digitalizes cancer screening and diagnostic services in Africa using
artificial intelligence; conducting scientific research to develop, validate and test
solutions, producing evidence-based digital solutions for cancer screening and
diagnosis.

Table 6 : Non-exhaustive list of initiatives on diagnostics

Organizations
Al Initiatives

Type Country
minoHealth.ai minoHealth Al Labs Company Ghana
Saratani Al Saratani Al Company Tanzania
mPharma mPharma Company Ghana
Babyl Babyl Rwanda Company Rwanda
Patient Archetypes Palindrome Data Company South Africa
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4.6. Data-Driven Surveillaonce and Pandemic Resilience

Al models analyze a multitude of data in real time, including climate data, population
movements, health data and surveillance data, to identify risk factors and anticipate
possible epidemic outbreaks. This constant monitoring enables the early warning
signs of a possible epidemic to be detected quickly thus triggers automatic alerts as
soon as an anomaly is detected. This is called the Early Warning, Alert and Response

System - EWARS, widely used in epidemiological surveillance.

IntelSurv, Malawi www.intelsurv.com

IntelSurv is an Intelligent Disease Surveillance Data Feedback System. IntelSurv
leverages the power of language models to bring custom training to health
professionals involved in data collection for disease surveillance. They collected
valuable insights from health professionals in Malawi who are involved in disease
surveillance in order to understand how they used Case Based Surveillance and
Reporting forms, what aspects of the data collection processes were challenging,
and what kind of support and training was needed. Based on the information
obtained, IntelSurv integrates the knowledge gathered from health professionals
with Language Models (LLMs). This integration allows them to offer on-the-ground
training and support during disease surveillance and data collection activities.
With IntelSurv, health professionals can seek clarifications regarding case
definitions for diseases of interest. Additionally, the tool assists in enhancing their
understanding of the significance of key data collection fields and their relevance

to specific diseases.

Al for Pandemic & Epidemic www.ai4pep.org

Preparedness & Response Network

The Global South Al for Pandemic & Epidemic Preparedness & Response Network
(AI4PEP) addresses existing knowledge and practice gaps in the Global South by
establishing a multi-regional network of researchers to deepen the understanding
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of how responsible Al solutions can improve public health preparedness and

response.

The Foundation of the A4PEP Network is a combination of SDG3 (“Good Health and
Well-being”) and SDG5 (“Gender Equality”). It is built around four research themes:
early detection, early warning systems, early response, and mitigation and control
of developing epidemics with Al being the entry point. These four areas are
supported by three pillars: i) timely and reliable data for public health
decision-making, i) resilient, strong, and fair health systems and iii) inclusion and
equity for vulnerable groups. One Health is the unifying approach that integrates
and combines all these domains (themes and objectives to achieve), that are
usually siloed.

Table 7: Non-exhaustive list of initiatives on data-driven surveillance

Organizations

Al Initiatives
Type Country

An Intelligent Disease Surveillance

Data Feedback System IntelSurv Academia Malawi
E-Health Data portal E-Health Africa Company Nigeria
Al Applications in Infectious Cheikh Anta Diop

Diseases in Africa University Academia Senegal

Comzine Tech And
Using Artificial Intelligence to Predict Investments

Disease Emergence in Uganda Limited Company Uganda
Al for Health Equity: Transforming Infectious Diseases
Pandemic Preparedness (HEAL) Institute in Uganda Academia Uganda
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4.7. Drug Discovery

University of Buea -Center for Drug www.ub-cedd.org

Discovery, Cameroon

Founded in 2022, UB-CeDD is a community of medicinal chemists, Al/ML experts,
microbiologists, biochemists, natural product experts and plant taxonomists whose
quest is to discover new therapies for diseases that primarily affect Africans and
are based on naturally occurring compounds from African medicinal plants and
other African sources. The research center is being set up with seed funding from
the Bill & Melinda Gates Foundation.

4.8. An Overview of Areas, Countries, and Organizations

An analysis of our various non-exhaustive lists of Al initiatives in sub-Saharan Africa
has enabled us to provide an indicative breakdown of the adoption of Al in different
fields of healthcare (Figure 2); the most active countries in developing Al solutions in
healthcare (Figure 3) and the most active type of organizations (Figure 4).

Figure 2: Areas of healthcare in which Al is widely applied in
sub-Saharan Africa (source CEIMIA).

Telemedicine and
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This figure shows an indicative rate of the adoption of Al solutions in the field of
telemedicine (31.67%), sexual and reproductive health (20%), healthcare operation
(16,67%), medical imaging (15%), data surveillance (8,33%), diagnostics (6,67%) and
drug discovery (1,67%).

Figure 3: The hot spot countries for Al in healthcare
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Based on the results we found, this figure shows that Kenya, South Africa, Uganda,
Nigeria and Ghana are the most active countries in developing Al solutions in

healthcare.
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Figure 4: Types of organization leading the development of Al in health in

sub-Saharan Africa

CsSO

Academia

286.3%

Company

66.79

Based on our indicative results, private companies (66.7%) are much more involved
in the development of Al solutions applied to healthcare; followed by academia
(28.3%), then civil society organizations (5.0%).
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5. Main Funding Agencies

5.1. IDRC & Sida

In 2020, Canada’s International Development Research Centre (IDRC) and Sweden'’s
government agency for development cooperation (Sida) launched the Artificial
Intelligence for Development in Africa (Al4D Africa) program®. This partnership,
spanning four years and valued at 20 million (Canadian dollars), is dedicated to a
future where Africans across all regions create and use Al to lead healthier, happier,
and greener lives. The program promotes excellence in applied research and
applying Al technologies in the service of solving development challenges and
improving livelihoods for those living in poverty. Some of the initiatives funded under
this programme are part of the following hubs: 1) Innovation Hub on Artificial
Intelligence for Sexual, Reproductive and Maternal Health in Africa®; 2) Building
Responsible Al For Global Health®. The Al4D program has now grown with combined
investments from the United Kingdom'’s Foreign, Commonwealth and Development
office (FCDO), the Bill and Melinda Gates Foundation (BMGF), USAID and IDRC®.

5.2. Lacuna Fund

Lacuna Fund’ began as a funder collaboration between The Rockefeller Foundation,
Google.org, and Canada’s International Development Research Centre, with calls for
proposals on underserved languages also supported by the German development
agency GIZ on behalf of the Federal Ministry for Economic Cooperation and
Development (BMZ). It has since evolved into a multi-stakeholder engagement
composed of technical experts, thought leaders, local beneficiaries, as well as end
users. The Lacuna Fund is committed to creating and mobilizing labeled datasets
that solve both urgent local problems and lead to a step change in machine
learning’s potential worldwide. In health, the Lacuna Fund supports dataset creation,

health-in-africa/

a.Qlad.ai/proje

https://a 1.ai4d.Qi/k building-responsible-ai-for-global-health
8 https://idrc-crdi.ca/en/news/combining-forces-new-phase-ai-development-africa-and-beyond

7 https://lacunafund.org/
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aggregation, and maintenance for the training and evaluation of machine learning
models to improve health datasets and outcomes in two tracks:

e Addressing inequities in healthcare outcomes in the United States and in low-
and middle-income contexts globally;

e Improving Sexual, Reproductive, and Maternal Health and Rights.

5.3. The Pierre Fabre Foundation

Recognized as being of public utility since 1999, the Pierre Fabre Foundation works to

provide populations in developing countries with better access to medicines and
quality care. Its five areas of intervention are: (1) the training of healthcare
professionals, (2) the fight against sickle cell disease, (3) access to healthcare for
vulnerable populations, (4) e-health and (5) dermatology. The Pierre Fabre
Foundation aims to provide access to quality healthcare for people in low and

middle income countries.

In 2015, the idea of creating the Global South e-Health Observatory (ODESS) was
born. Supported by the French Development Agency (AFD) and the Agence

Universitaire de la Francophonie (AUF), the project was officially launched in 2016. The

Observatory was later joined by the Future Foundation for Applied Medical Research
and the Asia eHealth Information Network (AeHIN). The Observatory was created with

the objective of recognizing, analyzing, sharing and supporting digital innovations in

the service of the health of the most disadvantaged people. ODESS is a resource
center for projects implemented in Africa and Asiq, a tool for monitoring and sharing
information, and a network of experts and stakeholders in digital health. In 2023, the
Foundation ran 35 programs in 21 countries in Africa, South-East Asia, Lebanon and
Haiti; 46% of these programmes focused on telemedicine and remote patient
monitoring.
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5.4. Bill and Melinda Gates Foundation (BMGF)

The Bill and Melinda Gates Foundation (BMGF) supports the development of Al in
healthcare in Africa through Grand Challenges®. The Grand Challenges are a family
of initiatives fostering innovation to solve key global health and development
problems. Each initiative is an experiment in the use of challenges to focus
innovation on making an impact. Individual challenges address some of the same
problems but from differing perspectives.

5.5. Chan Zuckerberg Initiative (CzI)

CZI's imaging program® aims to drive the development of a suite of new imaging
tools capable of observing biological processes across spatial scales at the level of
tissues, cells, and proteins; and robust frameworks to quantify, analyze, and share
imaging data and share methods and tools.

5.6. Big Tech Companies

Big tech companies such as Twitter, Google, Facebook, Alibaba Group, Huawei,
Amazon, and Microsoft have significantly increased the development and
deployment of Al systems in Africa. They have realized the importance of training
local workforces in digital skills, leading to the establishment of Al research labs on
the continent such as: the Google African Al research Centre in Ghana; the IBM
laboratory in Nairobi, etc., which supports the emergence of local Al practitioners and
research groups that have formed to address local problems in health.

® https://gcgh.grandchallenges.org/

% https://chanzuckerberg.com/science/programs-resources/imaging/
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6. Additional Observations

Three major observations arose from our results:

e Firstly, the hot spot countries (Kenya, South Africa, Nigeria, Ghana, Uganda,
Tanzania, etc.) are those that receive the most international funding; they are
also mainly English-speaking countries. It should be noted that all these countries
have Al policies/strategies available, or that are in the process of being made
available; that they have prioritized the setting up of basic infrastructures for the
deployment of Al. These factors contribute to building a favoured local ecosystem
that is internationally attractive. Jumping to the conclusion that the language
barrier is the main obstacle to accessing international funding is simplistic and
not entirely fair, the emphasis should rather be on what these countries are doing
well. African countries that are lagging behind in the adoption of Al should draw

inspiration from these examples in order to set up an enabling local environment.

e Secondly, the main beneficiaries of funding for Al in healthcare are private
companies (such as startups and SMEs), followed by universities. The notorious
absence of government and the scarcity of civil society organizations in the
funding chain is a problem. By playing an active role in Al healthcare initiatives,
governments can ensure that Al systems and applications are developed and
deployed in a manner that maximises public benefit and aligns with national
health priorities;

e Thirdly, while the current enthusiasm surrounding Al in healthcare is
commendable, it is important to recognise that most applied Al research in this
field primarily aligns with the agendas of funding agencies. Although these
agendas may occasionally coincide with government priorities, this is not
consistently the case. Hence, there is a need for local governments to provide
support in the form of subsidies to the local ecosystem. This would enable them
to tackle the problems that are most relevant to their own context and to propose
to donors that they work together on these issues. In this context, South-South
collaboration should be encouraged in order to tackle commmon challenges.
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/. Pathways to Responsible Uptake of Al in Health

The deployment of artificial intelligence in Africa faces challenges related to
infrastructure disparities, limited access to digital health education, and ethical
concerns, which have stymied progress in different parts of the continent. Despite
these challenges, Al remains a powerful opportunity for transforming healthcare
systems in Africa; demonstrated by the wide range of initiatives we have been able
to identify in this report. However, for this potential to be fully realized, certain
conditions will have to be met. Hence, echoing the vision of the World Health
Organization (WHO), we would like to make the following recommendations to
governments, funding bodies, healthcare providers, communities, researchers,
developers, etc.

“WHO envisions a future where Al serves as a powerful force for innovation,
equity, and ethical integrity in healthcare. The overall goal is to help Member
States take Al to the people to enable enhanced, sustainable, and smarter
health care.”
-(WHO, 2023)

Recommendation 1: Create an Enabling Local Environment

The deployment of artificial intelligence must be supported by a favorable
ecosystem integrated in the AUDA-NEPAD" Artificial Intelligence Roadmap for Africa.
To achieve this, local governments should:

e Work with healthcare institutions towards creating a standardized data
infrastructure that allows for the secure, efficient, and interoperable exchange of
healthcare data. This lack of reliable, high-quality data on health in Africa is an
obstacle to the deployment of Al;

e Support Al entrepreneurship in healthcare to foster innovation. Creating
dedicated health and Al incubators and accelerators can help start-ups develop
and implement their innovative ideas. Such funding efforts can be done jointly
with philanthropic organizations, technology companies and industry partners;

"YAUDA-NEPAD stands for African Union Development Agency (AUDA) - New Partnership for Africa's Development
(NEPAD) https://www.nepad.org/
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e Support technology development by investing in research and development
centers focused on Al in healthcare, promoting the use of open-source tools and
open data platforms, and developing benchmarks and tools required to test the
technology to increase the amount of Al development in healthcare;

e Design relevant policies to ensure that the privacy, dignity, autonomy and rights
of end users are respected and to address the potential impacts of Al on society.
The use of Al in healthcare raises important ethical and legal issues, particularly
with regard to data confidentiality and equity in access to Al technologies. The
development of appropriate quality standards and regulations is essential to
guarantee the safety and effectiveness of Al-based medical technologies.
Moreover, through ongoing evaluation of Al-based medical technologies,
regulations can also help us generate the clinical evidence needed to
demonstrate the health impact of the Al technologies;

e Strengthen the capacity of local regulatory bodies in African countries so that
they can regulate Al in health and medical devices.

Recommendation 2: Strengthen Training and Capacity-Building

Al is a complex and multi-disciplinary field, which in the case of health requires
knowledge and skills in IT, mathemaitics, statistics, medicine, ethics, law, and so on.
Unfortunately Africa suffers from a shortage of knowledgeable people with ‘Al in
health’ profiles and skills to perform optimal data pre-processing, model selection,
tuning, validation, and software deployment. This is why the training of healthcare
professionals and researchers is of crucial importance to ensure the ethical and
effective use of Al in healthcare. It is therefore necessary to:

e Develop training programmes on Al in health, both at academic and professional
levels; it should be noted that Al itself can be a training and capacity-building
tool, providing up-to-date information, recommendations and references
adapted to the context;

e Raise awareness amongst the various actors in the healthcare sector, such as
doctors, nurses, pharmacists, researchers, managers, decision-makers, etc., of
the advantages and limitations of Al in healthcare;
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Establish peer-to-peer learning through collaboration between healthcare staff.
Al can be a tool for collaboration and cooperation between doctors, enabling
them to share their experience, knowledge and resources.

Recommendation 3: Adopt a Collaborative and Multi-Stakeholder

Approach to Scaling Al Solutions Responsibly

A holistic and collaborative approach must be adopted, involving all stakeholders,

with the aim to align Al development with the local context, taking into account

specific needs, available resources, existing infrastructures and cultural norms. It is

observed that many African Al initiatives work in isolation, without collaborating with

each other, even at the national level. This is sometimes due to the donor's agenda

that needs to be respected, or because these initiatives are competing for funds. This

is why we have formulated collaboration-driven recommendations aimed at

carrying a vision that would allow initiatives to interconnect in order to solve local

problems:

Interdisciplinary collaboration. The development and deployment of artificial
intelligence in the medical field requires close collaboration between developers,
clinicians, regulators, patients and other stakeholders. Interdisciplinary teams are
better able to tackle the complex, multidimensional problems that characterize
the healthcare field.

Public-Private partnerships. Partnerships between the public and private sectors

play a major role in stimulating innovation in Al in healthcare.

Intersectoral collaboration between academia, industry, and government bodies
to foster the exchange of knowledge, technology transfer, and the localisation of
Al-based solutions tailored to African contexts.

South-South cooperation. Engage in Pan-African peer-learning on Al policies,
exchanging insights and best practices will immensely benefit Policymakers, Al
practitioners, entrepreneurs, and investors looking for scalable solutions.
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Figure 5 : Challenges and recommendations

Challenges

Data paucity

Lack of funding
Gaps in regulation
Scalability
Infrastructure

Shortage of skills

DElI

Biases
Collaboration
Participation

Recommendations

43



| Conclusion

ceimia



e%e

ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

8. Conclusion

The "State of Al in Healthcare in Sub-Saharan Africa” report elucidates the substantial
progress and persistent challenges in the integration of Al within the healthcare
sector of the region. As demonstrated in this report, the potential of Al to revolutionize
healthcare delivery in Sub-Saharan Africa is immense - Al applications are already
making significant 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.

Countries like Kenya, South Africa, Uganda, Nigeria, and Ghana are at the forefront,
driven by robust ecosystems supported by international funding and innovative local
enterprises. Nevertheless, the path toward widespread Al adoption in healthcare is
fraught with challenges, including infrastructure disparities, limited access to digital
health education, and ethical concerns related to data privacy and equity. To
surmount these obstacles and fully harness Al's transformative potential, a
multifaceted approach is essential. Governments must foster enabling environments
by developing standardized data infrastructures, supporting Al entrepreneurship,
and implementing pertinent policies and regulations. Strengthening training and
capacity-building initiatives at both academic and professional levels is crucial to
ensuring a knowledgeable workforce capable of leveraging Al responsibly and
effectively.  Furthermore, fostering collaboration among interdisciplinary
stakeholders, including developers, clinicians, regulators, and patients, is vital to
tailoring Al solutions to local contexts.

Ultimately, the integration of Al in healthcare holds the promise of improving health
outcomes, reducing disparities, and promoting sustainable development across
Sub-Saharan Africa. This report serves as a guide for policymakers, developers,
researchers, entrepreneurs, and citizens, offering insights and recommendations to
advance the responsible adoption of Al in healthcare. By working together,
stakeholders can unlock Al's full potential to create a healthier, more equitable future
for all.

45



| Bibliography

ceimia



e%e

ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

9. Bibliography

Adeoye, John, Abdulwarith Akinshipo, Peter Thomson, and Yu-Xiong Su. 2022. ‘Artificial
Intelligence-Based Prediction for Cancer-Related Outcomes in Africa: Status and Potential
Refinements.’ Journal of Global Health 12 (April):03017-. https://doi.org/10.7189/jogh.12.03017.

Akogo, Darlington. 2021. ‘Five Ways Al Can Democratise African Healthcare'. Financial Times,
March. https://www.ft.com/content/8649e35f-29d2-4da0-alcd-7eece48b7152.

ANDIGEMA, ANGYIBA, NGNOTOUOM NGNOKAM Tania Cyrielle, MAFO KAMGA Lethicia Danaélle,
and EWANE Ekwelle. 2024. ‘Transforming African Healthcare with Al: Paving the Way for
Improved Health Outcomes'. https://www.preprints.org/manuscript/202403.1610.

Ansah, Margaret Richardson, Hannah Chimere Ugo, Isaac Adjaye Aboagye, Nii Longdon
Sowah, Gifty Osei, Srinivasan S. Balapangu, and Samuel Kojo Kwofie. 2024. ‘Artificial
Intelligence and Health in Africa: Opportunities, Challenges, and Ethical Considerations’. In
Examining the Rapid Advance of Digital Technology in Africa, 105-25. IGI Global.
https://doi.org/10.4018/978-1-6684-9962-7.ch006.

Antwi, William Kwadwo, Theophilus N. Akudjedu, and Benard Ohene Botwe. 2021. ‘Artificial
Intelligence in Medical Imaging Practice in Africa: A Qualitative Content Analysis Study of
Radiographers’ Perspectives'. Insights into Imaging 12 (1): 80.
https://doi.org/10.1186/s13244-021-01028-7.

Arakpogun, Emmanuel Ogiemwonyi, Ziad Elsahn, Femi Olan, and Farid Elsahn. 2021. “Artificial
Intelligence in Africa: Challenges and Opportunities’. In The Fourth Industrial Revolution:
Implementation of Artificial Intelligence for Growing Business Success, edited by Allam
Hamdan, Aboul Ella Hassanien, Anjum Razzaque, and Bahaaeddin Alareeni, 935:375—-88.
Cham: Springer International Publishing. https://doi.org/10.1007/978-3-030-62796-6_22.

Augustine, Abraham. 2023. ‘Intron Health Believes Al Can Help African Healthcare'. TechCabal.
https://techcabal.com/2023/05/29/intron-health-brings-ai-to-african-healthcare/.

Bank, African Development. 2022. ‘'How Rwanda Is Using Artificial Intelligence to Improve
Healthcare'. African Development Bank Group.
https://www.afdb.org/en/success-stories/how-rwanda-using-artificial-intelligence-impro
ve-hedlthcare-55309.

Behara, Kavita, Ernest Bhero, John Terhile Agee, and Vinay Gonela. 2022a. ‘Artificial Intelligence
in Medical Diagnostics: A Review from a South African Context'. Scientific African 17:e01360.

———. 2022b. ‘Artificial Intelligence in Medical Diagnostics: A Review from a South African
Context'. Scientific African 17 (September):e01360. https://doi.org/10.1016/].sciaf.2022.e01360.

Bockarie, Moses J,, Rashid Ansumana, Shingai Grace Machingaidze, Dziedzom K. de Souzq,
Patrick Fatoma, Alimuddin Zumla, and Shui-Shan Lee. 2024. ‘Transformative Potential of
Artificial Intelligence on Health Care and Research in Africa’. International Journal of
Infectious Diseases 143 (June). https://doi.org/10.1016/].ijid.2024.107011.

Botes, M., and B. Townsend. 2023. ‘Bridging the Regulatory Gaps Created by Smart and
Connected Technologies in South Africa’. South African Journal of Bioethics and Law 16 (2):
36-36. https://doi.org/10.7196/sajbl.2023.v16i2.201.

47


https://doi.org/10.7189/jogh.12.03017
https://www.ft.com/content/8649e35f-29d2-4da0-a1cd-7eece48b7152
https://www.preprints.org/manuscript/202403.1610
https://doi.org/10.4018/978-1-6684-9962-7.ch006
https://doi.org/10.4018/978-1-6684-9962-7.ch006
https://doi.org/10.1186/s13244-021-01028-z
https://doi.org/10.1186/s13244-021-01028-z
https://doi.org/10.1007/978-3-030-62796-6_22
https://techcabal.com/2023/05/29/intron-health-brings-ai-to-african-healthcare/
https://techcabal.com/2023/05/29/intron-health-brings-ai-to-african-healthcare/
https://www.afdb.org/en/success-stories/how-rwanda-using-artificial-intelligence-improve-healthcare-55309
https://www.afdb.org/en/success-stories/how-rwanda-using-artificial-intelligence-improve-healthcare-55309
https://www.afdb.org/en/success-stories/how-rwanda-using-artificial-intelligence-improve-healthcare-55309
https://doi.org/10.1016/j.sciaf.2022.e01360
https://doi.org/10.1016/j.ijid.2024.107011
https://doi.org/10.7196/sajbl.2023.v16i2.201

ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

Botwe, B.O,, T.N. Akudjedu, W.K. Antwi, P. Rockson, S.S. Mkoloma, E.O. Balogun, W. Elshami, et al.
2021. ‘The Integration of Artificial Intelligence in Medical Imaging Practice: Perspectives of
African Radiographers’. Radiography 27 (3): 861-66. hitps://doi.org/10.1016/.radi2021.01.008.

Chilunjika, Alouis, Kudakwashe Intauno, and Sharon R. Chilunjika. 2022. ‘Artificial Intelligence
and Public Sector Human Resource Management in South Africa: Opportunities,
Challenges and Prospects’. SA Journal of Human Resource Management 20:12.

Ciecierski-Holmes, Tadeusz, Ritvij Singh, Miriam Axt, Stephan Brenner, and Sandra Barteit.
2022. ‘Artificial Intelligence for Strengthening Healthcare Systems in Low-and
Middle-Income Countries: A Systematic Scoping Review'. Npj Digital Medicine 5 (1): 162.

Donnelly, Dusty-Lee. 2022. ‘First Do No Harm: Legal Principles Regulating the Future of Artificial
Intelligence in Health Care in South Africa’. Potchefstroom Electronic Law Journal 25
(April):1-43. https://doi.org/10.17159/1727-3781/2022/v25iallli8.

Erasmus, Rajiv, and Pascale Ondoa. 2023. ‘Taking the Train of Digital Health and Artificial
Intelligence to Improve Medical Laboratory Service in Africa: Key Considerations.” African
Journal of Laboratory Medicine 12 (1): 2329-. https: i.org/10.4102/ajlm.v12i1.2329.

Etori, Naome, Ebasa Temesgen, and Maria Gini. 2023. ‘What We Know So Far: Artificial
Intelligence in African Healthcare'. arXiv. http://arxiv.org/abs/2305.18302.

Guo, Jonathan, and Bin Li. 2018. ‘The Application of Medical Artificial Intelligence Technology in
Rural  Areas of Developing Countries. Health  Equity 2 (1): 174-8l.
https://doi.org/10.1089/heq.2018.0037.

Holl, Felix, Jennifer Kircher, Attila J. Hertelendy, Felix Sukums, and Walter Swoboda. 2024.
‘Tanzania’s and Germany'’s Digital Health Strategies and Their Consistency With the World
Health Organization’s Global Strategy on Digital Health 2020-2025: Comparative Policy
Analysis.’ Journal of Medical Internet Research 26 (March):e52150-.
https: .org/10.2196/52150.

Ibeneme, Sunny, Joseph Okeibunor, Derrick Muneene, Ishrat Husain, Pascoal Bento, Carol Gajuy,
Ba Housseynou, Moredreck Chibi, Humphrey Karamagi, and Lindiwe Makubalo. 2021. ‘Data
Revolution, Health Status Transformation and the Role of Artificial Intelligence for Health
and Pandemic Preparedness in the African Context. BMC Proceedings 15 (S15): 22.
https://doi.org/10.1186/s12919-021-00228-1.

Jogi, Anisha Amarat. 2021. ‘Artificial Intelligence and Healthcare in South Africa: Ethical and
Legal Challenges’. PhD Thesis. https://lens.org/174-282-980-424-886.

Kondo, Tabu S., Salim A. Diwani, Ally S. Nyamawe, and Mohamed M. Mjahidi. 2023. ‘Exploring
the Status of Artificial Intelligence for Healthcare Research in Africa: A Bibliometric and
Thematic Analysis’. Al and Ethics, October. https;l Zin,QrgZ10,1007Z343581—023—00359—5.

Kong, Jude Dzevela, Ugochukwu Ejike Akpudo, Jake Okechukwu Effoduh, and Nicola Luigi
Bragazzi. 2022. ‘Leveraging “Responsible, Explainable, and Local Artificial Intelligence
Solutions for Clinical Public Health in the Global South” (REL-AI4GS): Implications for Policies
and Lessons Learned from the “Africa-Canada Artificial Intelligence and Data Innovation

Consortium” (ACADIC) Project’. SSRN Electronic Journal.
https;[ Zin,QrgHO,Q]SQZssrn,42§9591.

48


https://doi.org/10.1016/j.radi.2021.01.008
https://doi.org/10.17159/1727-3781/2022/v25ia11118
https://doi.org/10.4102/ajlm.v12i1.2329
http://arxiv.org/abs/2305.18302
https://doi.org/10.1089/heq.2018.0037
https://doi.org/10.1089/heq.2018.0037
https://doi.org/10.2196/52150
https://doi.org/10.2196/52150
https://doi.org/10.1186/s12919-021-00228-1
https://doi.org/10.1186/s12919-021-00228-1
https://lens.org/174-282-980-424-886
https://doi.org/10.1007/s43681-023-00359-5
https://doi.org/10.2139/ssrn.4269591
https://doi.org/10.2139/ssrn.4269591

ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

Mahomed, S. 2018. ‘Healthcare, Artificial Intelligence and the Fourth Industrial Revolution:
Ethical, Social and Legal Considerations’. South African Journal of Bioethics and Law 11 (2):
93-95. https://doi.org/10.7196/sqjbl.2018.v11i2.00664.

Mansell, Jordan, Carter Lee Rhea, and Gregg R. Murray. 2023. ‘Predicting the Issuance of
COVID-19 Stay-at-Home Orders in Africa: Using Machine Learning to Develop Insight for
Health Policy Research'. International Journal of Disaster Risk Reduction 88 (April):103598.
https: i.org/10.1016/].ijdrr.2023.103598.

Manson, Eric Naab, Francis Hasford, Chris Trauernicht, Taofeeq Abdallah Ige, Stephen Inkoom,
Samuel Inyang, Odette Samba, Nadia Khelassi-Toutaoui, Graeme Lazarus, and Edem
Kwabla Sosu. 2023. ‘Africa’s Readiness for Artificial Intelligence in Clinical Radiotherapy
Delivery: Medical Physicists to Lead the Way'. Physica Medica 113:102653.

Matmi, Mona Mohammed, Alaa Eid Alnonazi, Ala Mohammed Sulaimani, Futoun Mohsen
Alkhulagi, Amal Mohammed Asiri, Majed Hasen Alayli, Mohammed Mutlaq Alotaibi, Afrah
Almdhi Alrwuili, and Sayed Shahbal. 2023. ‘Application Of Artificial Intelligence In
Community-Based Primary Health Care: Systematic Review'. Journal of Namibian Studies:
History Politics Culture 35:1269-92.

Mbunge, Elliot, and John Batani. 2023. ‘Application of Deep Learning and Machine Learning
Models to Improve Healthcare in Sub-Saharan Africa: Emerging Opportunities, Trends and
Implications’. Telematics and Informatics Reports, 100097.

Mbunge, Elliot, John Batani, Goabaone Gaobotse, and Benhildah Muchemwa. 2022. *Virtual
Healthcare Services and Digital Health Technologies Deployed during Coronavirus Disease
2019 (COVID-19) Pandemic in South Africa: A Systematic Review'. Global Health Journal 6
(2):102-13.

Mellado, Bruce, Jianhong Wu, Jude Dzevela Kong, Nicola Luigi Bragazzi, Ali Asgary, Mary
Kawonga, Nalamotse Choma, et al. 2021a. ‘Leveraging Artificial Intelligence and Big Data to
Optimize COVID-19 Clinical Public Health and Vaccination Roll-Out Strategies in Africa’.
International Journal of Environmental Research and Public Health 18 (15): 7890.
https://doi.org/10.3390/ijerph18157890.

———. 2021b. ‘Leveraging Artificial Intelligence and Big Data to Optimize COVID-19 Clinical
Public Health and Vaccination Roll-Out Strategies in Africa.’ International Journal of
Environmental Research and Public Health 18 (15): 7890-.
https://doi.org/10.3390/ijerph18157890.

Mollura, Daniel J., Melissa P. Culp, Erica Pollack, Gillian Battino, John R. Scheel, Victoria L.
Mango, Ameena Elahi, Alan Schweitzer, and Farouk Dako. 2020. ‘Artificial Intelligence in
Low- and Middle-Income Countries: Innovating Global Health Radiology’. Radiology 297 (3):
513-20. https://doi.org/10.1148/radiol.2020201434.

Naidoo, S, D Bottomley, M Naidoo, D Donnelly, and D W Thaldar. 2022a. ‘Artificial Intelligence in
Healthcare: Proposals for Policy Development in South Africa’. South African Journal of
Bioethics and Law, May, 11-16. https: i.org/10.7196/SAJBL.2022.v15i1.797.

Nyamewaa Asiedu, Mercy, Awa Dieng, Abigail Oppong, Maria Nagawa, Sanmi Koyejo, and
Katherine Heller. 2023. ‘Globalizing Fairness Attributes in Machine Learning: A Case Study on
Health in Africa’. arXiv E-Prints, arXiv-2304.

49


https://doi.org/10.7196/sajbl.2018.v11i2.00664
https://doi.org/10.1016/j.ijdrr.2023.103598
https://doi.org/10.1016/j.ijdrr.2023.103598
https://doi.org/10.3390/ijerph18157890
https://doi.org/10.3390/ijerph18157890
https://doi.org/10.3390/ijerph18157890
https://doi.org/10.3390/ijerph18157890
https://doi.org/10.1148/radiol.2020201434
https://doi.org/10.7196/SAJBL.2022.v15i1.797

ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

Ogbaga, Ignatius. 2023. ‘Artificial Intelligence (Al)-Based Solution to Malaria Fatalities in Africa:
An Exploratory Review'. https://www.preprints.org/manuscript/202307.1133.

Okeibunor, Joseph Chukwudi, Anelisa Jaca, Chinwe Juliana Iwu-Jaja, Ngozi Idemili-Aronu,
Housseynou Ba, Zukiswa Pamela Zantsi, Asiphe Mavis Ndlambe, Edison Mavundza, Derrick
Muneene, and Charles Shey Wiysonge. 2023. ‘The Use of Artificial Intelligence for Delivery of
Essential Health Services across WHO Regions: A Scoping Review'. Frontiers in Public Health

11:1102185.
Otaigbe, Idemudia. 2022. ‘Scaling up Artificial Intelligence to Curb Infectious Diseases in
Africa’. Frontiers in Digital Health 4 (October):1030427.

https://doi.org/10.3389/fdgth.20221030427.

Owoyemi, Ayomide, Joshua Owoyemi, Adenekan Osiyemi, and Andy Boyd. 2020a. ‘Artificial
Intelligence for Healthcare in Africa’. Frontiers in Digital Health 2 (July).
https: iorg/10 9/fdgth.2020.00006.

———. 2020b. ‘Artificial Intelligence for Healthcare in Africa’. Frontiers in Digital Health 2
(July):6. https: i.org/10.3389/fdgth.2020.00006.

Sallstrom, Laura, Olive Morris, and Halak Mehta. 2019. ‘Artificial Intelligence in Africa’s
Healthcare: Ethical Considerations’, no. 312.

Schwalbe, Nina, and Brian Wahl. 2020. ‘Artificial Intelligence and the Future of Global Health'.
The Lancet 395 (10236): 1579-86.

Sihlahla, Irvine, Dusty-Lee Donnelly, Beverley Townsend, and Donrich Thaldar. 2023. ‘Legal and
Ethical Principles Governing the Use of Artificial Intelligence in Radiology Services in South
Africa.” Developing World Bioethics, November. https:lZdoi.org[lo.lmZdewb.l2436.

Sukums, Felix, Deogratias Mzurikwao, Deodatus Sabas, Rebecca Chaula, Juliana Mbuke,
Twaha Kabika, John Kaswija, et al. 2023. ‘The Use of Artificial Intelligence-Based Innovations
in the Health Sector in Tanzania: A Scoping Review'. Health Policy and Technology 12 (1):
100728-100728. https://doi.org/10.1016/}.hIpt.2023.100728.

Thomford, Nicholas Ekow, Christian Domilongo Bope, Francis Edem Agamah, Kevin Dzobo,
Richmond Owusu Ateko, Emile Chimusa, Gaston Kuzamunu Mazandu, Simon Badibanga
Ntumba, Collet Dandara, and Ambroise Wonkam. 2020. ‘Implementing Artificial Intelligence
and Digital Health in Resource-Limited Settings? Top 10 Lessons We Learned in Congenital
Heart Defects and Cardiology’. OMICS: A Journal of Integrative Biology 24 (5): 264-77.
https://doi.org/10.1089/0m;.2019.0142.

Townsend, Beverley Alice, Irvine Sihlahla, Meshandren Naidoo, Shiniel Naidoo, Dusty-Lee
Donnelly, and Donrich Willem Thaldar. 2023a. ‘Mapping the Regulatory Landscape of Al in
Healthcare in Africa’. Frontiers in Pharmacology 14:1214422.

Trialogue. 2024. ‘Al in African Healthcare — a New Frontier’. Trialogue Knowledge Hub.
https://trial knowl h za/ai-in-african-healthcare-a-new-frontier/.

Turki, Houcemeddine, Anastassios Pouris, Francis-Alfred Michaelangelo Ifeanyichukwu,
Catherine Namayega, Mohamed Ali Hadj Taieb, Sadiq Adewale Adedayo, Chris Fourie,
Christopher Brian Currin, Mercy Nyamewaa Asiedu, and Atnafu Lambebo Tonja. 2023.
‘Machine Learning for Healthcare: A Bibliometric Study of Contributions from Africa’.

50


https://www.preprints.org/manuscript/202307.1133
https://doi.org/10.3389/fdgth.2022.1030427
https://doi.org/10.3389/fdgth.2022.1030427
https://doi.org/10.3389/fdgth.2020.00006
https://doi.org/10.3389/fdgth.2020.00006
https://doi.org/10.3389/fdgth.2020.00006
https://doi.org/10.1111/dewb.12436
https://doi.org/10.1016/j.hlpt.2023.100728
https://doi.org/10.1089/omi.2019.0142
https://doi.org/10.1089/omi.2019.0142
https://trialogueknowledgehub.co.za/ai-in-african-healthcare-a-new-frontier/
https://trialogueknowledgehub.co.za/ai-in-african-healthcare-a-new-frontier/

ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

Wahl, Brian, Aline Cossy-Gantner, Stefan Germann, and Nina R. Schwalbe. 2018. ‘Artificial
Intelligence (Al) and Global Health: How Can Al Contribute to Health in Resource-Poor
Settings?’ BMJ Global Health 3 (4): e000798.

Welle, Deutsche. 2023. ‘Could Al Transform Healthcare in Africa?” Frontline.

Wu, Fan. 2023. ‘Status and Prospects of Applying Machine Learning for Diagnosis and
Treatment in African Healthcare Industry’. Highlights in Science, Engineering and
Technology 45 (April):25-30. https: i.org/10.54097/hset.v45i.7297.

51


https://frontline.thehindu.com/news/could-ai-transform-healthcare-in-africa/article67606752.ece
https://frontline.thehindu.com/news/could-ai-transform-healthcare-in-africa/article67606752.ece
https://frontline.thehindu.com/news/could-ai-transform-healthcare-in-africa/article67606752.ece
https://www.who.int/teams/digital-health-and-innovation/harnessing-artificial-intelligence-for-health
https://www.who.int/teams/digital-health-and-innovation/harnessing-artificial-intelligence-for-health
https://www.who.int/teams/digital-health-and-innovation/harnessing-artificial-intelligence-for-health
https://doi.org/10.54097/hset.v45i.7297

| Annex

ceimia



ceimia
State of Al in Healthcare in Sub-Saharan Africa 1

10. Annex: Al Initiatives in Health Listed by Country

Organisation
Type

Domain Initiative

Telemedicine and

Botswana remote patient Health-E-Net Company
monitoring
Drug discovery UeCB Academia
Waspito Company
Telemedicine and
Cameroon
remote patient Mboacare Company
monitoring
e-same Company
Sexually transmitted disease monitoring
L Sexual, maternal and . o o .
Ethiopia . and assistance tool design in Ethiopian Academia
child health . o
higher education institute
Diagnostics mPharma Company
Foundation Model for Radiology Company
Medical imaging Building a Bioimaging Network in West .
. Academia
Africa
Ghana Utilising Al to Promote Sexual and
Sexual, maternal and . .
. Reproductive Health Outcomes for Academia
child health . . L
Adolescents with Disabilities in Ghana
Telemedicine and o
. Al-Powered Decision Support for
remote patient L o Company
o Antibiotic Prescribing in Ghana
monitoring
Diagnostics Vectorgram Health Company
Kenya

Rology Connect Compan
Medical imaging % gk
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Organisation

Domain Initiative
Type
Neural Labs Africa Company
Strengthening MRI Education & .
. . . Academia
Research in African Countries
Afya Rekod Company
Healthcare operations
and management Helium Health Company
Pathology The Pathology Network Company

BESHTE: A Chatbot to enhance HIV
testing, status awareness, and status
disclosure among adolescent boys and Academia

Sexual, maternaland )
girls and young men and women in

child health
Kenya
Sophie Bot CSO
Large Language Models (LLMs)
Targeting Non-Communicable Disease Company
Risk Factors Among Kenyan Youth
mbDaktari Health Access Initiative Company
Advancing Healthcare
Telemedicine and Communications: Penda Health's c
. ompan
remote patient Adoption of ChatGPT4 for Patient pany
monitoring Interactions
VIDA PLUS: The Most Accessible Official
. . Company
Public Health Data Insights
BESHTE Academia
mbDaktari Company
. Real data-driven An Intelligent Disease Surveillance Data .
Malawi Academia

surveillance Feedback System
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Organisation

Domain Initiative
Type

Machine Learning for identifying
. Sexual, maternal and . . .
Namibia . teenage patients at risk of gestational  Company
child health .
hypertension

LifeBank Company

Healthcare operations , Large Language Model (LLM) Tool to

and management Support Frontline Health Workers in Company

Low-Resource Settings
Medical imaging CAMERA Academia

Real data-driven E-Health Afficg c
P -Hea rica's ompan
Nigeria surveillance pany

mDoc Healthcare Company
Sexual, maternal and

child health Integration of a Large Language Model

Company
(LLM) for Women Centered Care
Telemedicine and
remote patient Lafiya Telehealth Company
monitoring
Diagnostics Babyl Rwanda Company
Rwanda  Healthcare operations .
Zipline Company
and management
Medical imaging African Biolmaging Consortium Academia
Senegal
Real data-driven Al Applications in Infectious Diseases in .
) . Academia
surveillance Africa
Vula Mobile Academia
Healthcare operations
South Africe ANd Management Aviro Health Company
BroadReach Healthcare's Vantage Al Company

Medical imaging Democratizing Imaging for Infectious Academia
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Organisation

Domain Initiative
Type

Disease Research in Africa
Predictive/Analytics  Palindrome Data Company

"Your Choice": Using Al to Reduce
Stigma and Improve Precision in HIV Company
Risk Assessments

Ask-AVA: Developing an Automated

ici Compan
Telemedicine and Verified Analyst for Public Health pany

remote patient

monitoring Leveraging Al for Improved Public

Health: An Optimized Evidence Horizon | CSO
Scanning Approach

RecoMed Company

Sexual, maternal and  Artificial Intelligence for screening of TB

. o ) Academia
child health among people living with HIV
Diagnostics Saratani Al Company
. Al in Community Radios: Enhancing
Tanzania S .
Health Communication and Malaria Company
Telemedicine and . .
Control in Tanzania
remote patient
oo Improving the Use of Integrated
monitoring
Management of Childhood lliness CsO
Protocols in Tanzania
Healthcare operations
ClinicMaster Company
and management
Al for Health Equity: Transforming
Pandemic Preparedness in Uganda Academia
Real data-driven
Uganda . (HEAL)
surveillance
Using Artificial Intelligence to Predict
Company

Disease Emergence in Uganda

Sexual, maternal and | Prediction of miscarriages among Academia
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Country

Domain

child health

Telemedicine and
remote patient

monitoring

Initiative
Type

women seeking antenatal care in

Uganda: A machine learning approach

Leveraging Artificial Intelligence
Techniques To Inform Choice Of Modern

) . Academia

Contraceptives Among Adolescent Girls
And Young Women.
Wekebere Company
Using Machine Learning and Artificial
Intelligence (Al) modeling to identify

. . . - Company
high-risk sub-population eligible for
PrEP and willing to pay for the services.
Baobab Circle Company

Organisation
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