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ABSTRACT

Introduction Artificial intelligence (Al) is increasingly
embedded in health systems, with applications

spanning diagnostic imaging, clinical decision support,
disease surveillance and health system planning. While
international guidance frameworks outline principles for
safe and ethical Al deployment, effective governance
depends on the capacity of regulators, research ethics
committees, policymakers, health technology assessment
bodies and frontline health professionals to evaluate,
supervise and implement Al tools in practice. Across
African Union (AU) member states, training and capacity-
building initiatives related to ethical Al use in health
remain fragmented and unevenly documented. This
scoping review aims to systematically map, characterise
and synthesise evidence on training initiatives that
support the ethical use and governance of Al in health
across Africa.

Methods and analysis This scoping review will follow
the Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) guidelines and applies the Joanna Briggs
Institute population—concept—context framework. We

will search PubMed/MEDLINE, Scopus, Web of Science
Core Collection, Embase, IEEE Xplore, SSRN and African
Journals Online, alongside structured grey literature
searches of African regional bodies (eg, AU, Africa Centers
for Disease Control and Prevention, AUDA-NEPAD, WHO
Regional Office for Africa), national regulatory authorities,
ministries of health, professional councils and donor
programme portals. Searches will cover 1 January 2015 to
31 December 2025 and will be limited to English-language
materials. Eligible sources must describe identifiable
training, education or capacity-building initiatives focused
on ethical use and/or governance of Al in health, including
software as a medical device and Al-enabled medical
devices, delivered in or explicitly targeting at least one
AU member state. Purely technical Al training without
governance or clinical integration components will be
excluded. Two reviewers will independently screen
records and extract data. Findings will be synthesised
using descriptive statistics and reflexive thematic
analysis. Where feasible, stakeholder consultation will be

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The review reporting will follow Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews guidance and ap-
plies a predefined Joanna Briggs Institute popula-
tion—concept—context framework.

= The search strategy includes multiple bibliographic
databases and structured grey literature sources
across African regional and national institutions.

= Dual independent screening with planned inter-rater
reliability assessment (Cohen’s k>0.70) is incorpo-
rated into the protocol.

= Restricting inclusion to English-language materials
may exclude relevant initiatives reported in other
official African Union languages.

= As a scoping review, the study will map and char-
acterise initiatives without formally assessing risk of
bias or effectiveness.

undertaken to contextualise the results and refine the draft
competency framework.

Ethics and dissemination The review will analyse
publicly available documents and does not involve human
participants; formal ethical approval is not required.
Findings will be disseminated through a peer-reviewed
open-access publication, a policy brief targeted at regional
and national health governance stakeholders, and a public
webinar. Search strategies, screening decisions and
extraction tools will be deposited on the Open Science
Framework (OSF) to enhance transparency.

Trial registration number https://osf.io/d2rcm/.

INTRODUCTION

Artificial intelligence (AI) is increasingly
embedded in health systems worldwide, with
applications spanning diagnostic imaging,
clinical decision support, disease surveil-
lance, pharmacovigilance and health systems
management.'” In  resource-constrained
settings, Al has been proposed as a potential
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catalyst for improving access, efficiency and quality of care,
particularly where specialist workforces and diagnostic
infrastructure are unevenly distributed.' * In the African
context, recent scholarship highlights both the transfor-
mative promise of Al for public health and the structural
risks associated with poorly governed implementation.*™

In this protocol, Al in health is operationally defined
as computational systems that, on the basis of input
data, generate outputs such as predictions, classifica-
tions, recommendations or decisions that may influ-
ence clinical, public health or administrative processes
within health systems. This working definition captures
both traditional rule-based systems and contemporary
machine-learning approaches used in healthcare delivery
and governance, and it provides a consistent basis for
identifying training initiatives focused on ethical use and
oversight across diverse settings.

While Al-enabled tools may enhance diagnostic reach
and system responsiveness, their deployment introduces
complex ethical, regulatory and governance challenges.
Algorithmic systems may embed or amplify bias, obscure
decision pathways, redistribute accountability between
clinicians and developers, and create new risks related
to data protection and cybersecurity if not appropriately
governed.” ® Ethical principles alone are insufficient to
guarantee trustworthy Al; operationalisation requires
institutional capacity, technical literacy and enforceable
governance mechanisms.’® Governance must therefore
extend beyond normative commitments to practical over-
sight infrastructures and professional competence.”’

These governance challenges are particularly salient
in the context of software as a medical device (SaMD)
and Al-enabled medical devices (AlaMD), where over-
sight must extend across the full product lifecycle,
including design, clinical evaluation, regulatory authori-
sation, degloyment, postmarket surveillance and iterative
updating.”® Effective governance depends not only on the
existence of regulatory frameworks but on the capacity
of regulators, research ethics committees (RECs), health
technology assessment (HTA) bodies, policymakers and
frontline health professionals to interpret technical
evidence and supervise implementation in real-world
settings.”

Across African Union (AU) member states, capacity-
building initiatives related to Al governance and ethical
deployment are emerging but remain fragmented and
unevenly documented. Existing literature describes
expanding Al engagement across African health systems
but does not systematically map who is being trained,
in what competencies, through which modalities and
with what institutional support.”® Without consolidated
evidence on training provision and competency coverage,
regulatory and ethical frameworks risk remaining aspira-
tional rather than operational.

This scoping review therefore aims to systematically
map and characterise training initiatives that support
the ethical use and governance of Al in health across
Africa between 1 January 2015 and 31 December 2025.

The review will examine target audiences, curriculum
content, delivery modalities, accreditation status, assess-
ment approaches, funding models, equity considerations
and reported outcomes in order to identify patterns of
provision and persistent gaps across AU member states.
Findings will inform refinement of a draft competency
framework for the ethical use and governance of Al in
health (online supplemental appendix A).

Definitions and scope

Al in health: Computational systems, including machine-
learning based approaches, that generate predictions,
recommendations or decisions to inform clinical, public
health or administrative processes within health systems.

Ethical use and governance: the design, evaluation,
authorisation, deployment, monitoring and oversight of
Al systems in accordance with principles of safety, effec-
tiveness, transparency, accountability, privacy, equity and
respect for human rights.

SaMD/AlaMD: software intended for one or more
medical purposes that performs these functions without
being part of a hardware medical device; AlaMD refers
to SaMD incorporating machine-learning or other Al
techniques.

Africa: the 55 AU member states. Cross-regional
programmes are in scope if they have an explicit African
delivery site or target audience.

Aim

To systematically map and synthesise training initiatives
supporting ethical use and governance of Al in health
across Africa.

Objectives

1. Identify and describe training initiatives, curricula and
programmes aimed at strengthening capacity for eth-
ical Al use and governance in health across Africa, in-
cluding regulators, policymakers and frontline health
professionals such as doctors, nurses and radiologists.

2. Analyse programme content, delivery modalities, fund-
ing sources, accreditation and continuing professional
development (CPD) status, pedagogical approaches,
assessment methods and competency domains across
regulatory and clinical practice settings.

3. Assess reported outcomes, equity considerations, sus-
tainability mechanisms and persistent gaps in training
for diverse audiences, including oversight bodies and
end users.

4. Inform the development of a draft competency frame-
work and policy-relevant recommendations to guide
future capacity-building initiatives across health sys-
tems.

5. Undertake stakeholder consultation, where feasible,
to validate findings and refine the competency frame-
work with input from regulators, REC chairs, minis-
tries of health (MoH) digital units, HTA bodies and
frontline clinical users of Al tools.

2

Mwaka J, et al. BMJ Open 2026;16:e111660. doi:10.1136/bmjopen-2025-111660


https://dx.doi.org/10.1136/bmjopen-2025-111660

METHODS AND ANALYSIS

Review design and protocol

This scoping review will be reported in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews (PRIS-
MA-ScR) guidelines.”

A protocol was drafted and agreed on by the review
team prior to screening and data extraction. The protocol
was finalised before commencement of screening and
data extraction and registered prospectively with the
Open Science Framework (OSF) on 23 September
2025 (https://osf.io/d2rcm/). No study screening or
data extraction had commenced at the time of journal
submission.

The review aims to map and synthesise training initia-
tives supporting the ethical use and governance of Al in
health across Africa, encompassing regulatory and over-
sight actors as well as frontline clinical users.

Eligibility criteria (population—concept—context)

Eligibility will be defined using the Joanna Briggs Insti-
tute population—concept—context framework for scoping
reviews.'” Eligible records must describe an identifiable
training, education or capacity-building initiative related
to ethical use and/or governance of Al in health and
must be delivered in, or explicitly targeted to, at least one
AU member state.

Population

We will include training initiatives targeting, or delivered

by, the following groups:

» Regulatory and oversight actors: national medicines
and medical devices regulators, data protection
authorities, HTA units, RECs, institutional review
boards, national ethics bodies and digital health units
within MoH.

» Policy and system actors: policymakers, programme
managers, procurement and health information
system leaders, professional councils and imple-
menters involved in adoption and governance of
Al-enabled health technologies.

» Frontline clinical and public health users: clinicians
(including doctors and clinical officers), nurses,
midwives, radiologists/radiographers, laboratory
professionals, pharmacists, public health practitioners
and other health workers expected to use, supervise
or interpret outputs from Al tools.

» Training providers and intermediaries: universi-
ties, professional associations, centres of excellence,
regional bodies, donor programmes and non-
governmental organisations that design or deliver
training.

Programmes with mixed audiences (eg, regulators and
clinicians) will be included, with audience-specific details
extracted where reported. Initiatives solely targeting
general audiences (eg, public Al literacy courses) will be
excluded unless they explicitly focus on Al in health and
include ethics or governance content.

Concept

The concept of interest is capacity building for the ethical

use and governance of Al in health, including training

relevant to SaMD and AlaMD across the product lifecycle

(design, development, validation, authorisation, imple-

mentation, monitoring and updating).

We will include initiatives that meet the following
criteria.

» The activity has an explicit educational or training
intent (eg, curriculum, course, workshop, fellowship,
mentorship, in-service training, regulatory sandbox
training, certificate or CPD module, or training
manual with defined learning objectives).

» The activity includes content related to ethical
use and/or governance, including one or more
of the following: transparency or explainability,
accountability, fairness or equity, privacy and data
governance, human rights, safety and effectiveness
evaluation, regulatory pathways, clinical integration
and supervision, postmarket surveillance or risk
communication.

» Sufficient programme details are provided to enable
extraction of at least two of the following: target audi-
ence, learning objectives or content scope, delivery
modality or duration, provider or organiser, or assess-
ment and evaluation approach.

We will exclude the following:

» Purely technical Al or machine-learning training (eg,
coding and model development) without an explicit
ethics, governance or clinical integration component.

» Vendor marketing materials that do not provide
curriculum details or learning objectives.

» Opinion pieces or commentaries that do not describe
a specific training initiative (although such sources
may be used for citation chasing).

Context

We will include initiatives delivered in any AU member
state across clinical, academic, regulatory and public
health settings. Multicountry or global programmes will
be included only if they report an African delivery site,
African participants or an explicitly Africa-focused track.

Time frame and language

We will include records published between 1 January
2015 and 31 December 2025. Although Al methods were
applied in health research prior to 2015, this period was
selected because it coincides with sustained acceleration
in the translation of deep learning techniques into clin-
ical and health system applications, alongside increasing
institutional and policy attention to digital health and Al
governance. From approximately 2015 onwards, global
health bodies and national regulators increasingly issued
formal strategies, guidance and frameworks addressing
digital health, data governance and AlaMD. This time-
frame is therefore expected to capture the emergence
and consolidation of structured training initiatives rele-
vant to contemporary Al governance.
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Inclusion will be limited to English-language mate-
rials due to feasibility constraints. This limitation will be
acknowledged in the manuscript.

Types of evidence sources
We will include peer-reviewed publications and structured
grey literature, such as policy briefs, curricula, training
manuals, course webpages, evaluation reports, workshop
programmes or agendas with learning objectives and
institutional or donor reports.

We will exclude records that are not retrievable in full
text, do not describe a training initiative or provide insuf-
ficient detail for extraction as defined above.

Information sources and search strategy

We will search the following bibliographic databases:
PubMed/MEDLINE, Scopus, Web of Science Core
Collection, Embase, IEEE Xplore, SSRN and African
Journals Online.

Grey literature will be identified through structured
searches of relevant institutional websites and reposi-
tories, including African regional bodies and technical
agencies (eg, AU, Africa Centers for Disease Control and
Prevention (CDC), AUDA-NEPAD, Smart Africa, WHO
Regional Office for Africa), national regulators and
ministries (medicines and medical devices regulators,
data protection authorities, HTA units and MoH digital
health units), professional councils and associations, and
major donor and programme portals.

The search strategy will combine controlled vocabulary
(where available) and free-text keywords across four core
concepts:

1. Al and related terms (eg, machine learning).

2. Health and healthcare settings.

3. Ethics, governance, regulation and oversight (includ-
ing SaMD/AIaMD where applicable).

4. Training and capacity building (eg, education, curric-
ulum, CPD).

Geographical filtering will be implemented using a full
list of AU member state names and regional descriptors.
Searches will be limited to English-language materials
and to the period 1 January 2015 to 31 December 2025.

The full reproducible database-specific search strate-
gies, including exact search strings, field tags and applied
limits for all databases and grey literature sources, are
provided in online supplemental appendix B.

Study selection

All retrieved records will be imported into Zotero (V.6.0
or later; Corporation for Digital Scholarship, Vienna,
Virginia, USA) for reference management and de-dupli-
cation prior to screening.

Title and abstract screening, followed by full-text
screening, will be conducted independently by two
reviewers using Covidence (Veritas Health Innovation,
Melbourne, Australia).

An initial pilot screening of 50 records will be under-
taken to refine the eligibility criteria and screening guide.

Inter-rater reliability will be assessed using Cohen’s k. If
Cohen’s ¥ is <0.70, reviewers will meet to clarify inclu-
sion and exclusion criteria and refine decision rules. The
pilot process will be repeated until acceptable agreement
(k=0.70) is achieved.

Discrepancies during both title/abstract and full-text
screening will be resolved through discussion, with adju-
dication by a third reviewer where necessary. Reasons
for exclusion at the full-text stage will be documented
systematically.

The study selection process will be summarised using a
PRISMA-ScR flow diagram.

Data charting and extraction
Data charting will be conducted iteratively, with refine-
ment of the charting form during early stages of
extraction. Two reviewers will independently extract data
using a piloted extraction template, with disagreements
resolved by consensus or third-reviewer arbitration.
Extracted variables will include bibliographic character-
istics; country and setting; provider or organiser; funding
source (where reported); target audience(s); accredita-
tion or CPD status; delivery modality and pedagogy; dura-
tion or contact time where reported; curriculum content
mapped to predefined competency domains; assessment
and evaluation methods; reported outcomes; equity and
accessibility features; sustainability mechanisms; and
reported implementation barriers or enablers.

Data analysis and synthesis

Extracted data will be synthesised using descriptive
and qualitative approaches. Descriptive statistics will
summarise the distribution of initiatives by geography,
target audience, delivery modality, provider type and
competency domain. Visual summaries, including tables
and heatmaps, will illustrate patterns in competency
coverage across regions and professional groups.

Qualitative data will be analysed using reflexive
thematic analysis to identify recurring barriers, enablers,
equity considerations and sustainability mechanisms.
Where data permit, a descriptive mapping of relation-
ships between training providers, funders and beneficiary
groups will be undertaken.

Consistent with scoping review methodology, risk of
bias will not be formally assessed; however, completeness
of reporting will be described narratively.

A draft competency framework, developed a priori as
an analytical scaffold, is provided in online supplemental
appendix A. The framework will be refined following
evidence synthesis and stakeholder consultation.

Stakeholder consultation

Following completion of the evidence synthesis, and
separate from the literature review component, we will
undertake a structured stakeholder consultation to vali-
date preliminary findings, identify additional training
initiatives not captured in the published or grey litera-
ture, and refine the draft competency framework (online
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supplemental appendix A). The consultation is intended
to enhance contextual relevance, triangulate findings
and identify implementation-sensitive considerations that
may not be fully represented in documentary sources.

Subject to available resources, we aim to engage
approximately 12-15 stakeholders drawn from key insti-
tutional roles relevant to Al governance and oversight
in health. These may include national medicines and
medical device regulators, REC chairs or administrators,
MoH digital health or regulatory officials, HTA staff and
frontline clinicians involved in the use, supervision or
interpretation of Al-based health technologies.

Engagement will be conducted through short semi-
structured interviews or, where feasible, a modified
Delphi (‘Delphi-lite’) process designed to elicit struc-
tured feedback on identified competency domains,
training gaps and implementation priorities. Recruit-
ment will be purposive and guided by institutional func-
tion rather than demographic characteristics, reflecting
the governance-focused objectives of the consultation.

Consultation notes will be synthesised using rapid
content analysis, with attention to areas of convergence,
divergence and practical implementation implications.
Insights will inform refinement of the competency frame-
work and interpretation of findings but will not alter the
documented results of the literature synthesis.

Given the absence of dedicated project funding, the
scope, depth and format of this consultation may be
adjusted pragmatically while maintaining transparency
regarding methodological decisions.

Data management and transparency

All search strategies, search logs, screening decisions and
the final data charting codebook will be version-controlled
and deposited in the OSF. The PRISMA-ScR flow diagram,
a de-identified extraction dataset and analytic scripts
used to generate descriptive summaries and figures will
be made publicly available under a permissive licence to
support transparency and reproducibility.

Patient and public involvement
None.

ETHICS AND DISSEMINATION

This study involves the analysis of publicly available
documents and does not constitute human subjects’
research. In accordance with institutional and national
research ethics guidelines, formal ethical approval was
not required.

The work is being conducted under the institutional
stewardship of the Mildmay Research Centre Uganda,
which hosts the Mildmay Uganda REC (MUREC), an
accredited REC (UG-013) operating under the Uganda
National Council for Science and Technology. Although
REC review was not required for this scoping review, the
committee may be contacted for institutional verification

or governance-related inquiries at murec@mildmay.or.
ug.

Results will be disseminated through a peerreviewed
open-access publication, an executive policy brief
targeted at regional and national health governance stake-
holders (including AUDA-NEPAD, Africa CDC and WHO
Regional Office for Africa), and a public webinar, subject
to resource availability. Findings from the scoping review
will inform refinement of a draft competency framework
for ethical Al use in health. The preliminary draft frame-
work is provided as online supplemental appendix A and
will be refined following evidence synthesis and stake-
holder consultation.
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