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Abstract

Background

Artificial intelligence (Al), including large language models (LLMs) and machine learning (ML), is
increasingly present in health professions education (HPE), yet evidence on its adoption, literacy,
institutional feasibility, and ethical implications specific to African settings remains fragmented. This
review synthesizes evidence on Al/LLM/ML adoption, literacy, and institutional readiness among African
health professions students, trainees, and educators.

Methods

This review followed PRISMA 2020 guidelines and was prospectively registered with PROSPERO
(CRD420261356111). Searches were conducted in PubMed, Embase, and Scopus. Eligible studies
examined Al/ML/LLM literacy, technology acceptance, adoption willingness, institutional feasibility, or
curriculum integration among health professions students, trainees, or educators affiliated with African
institutions. Study quality was appraised using an adapted Newcastle—Ottawa Scale, the Mixed Methods
Appraisal Tool, the CASP qualitative checklist, and the JBI quasi-experimental checklist; certainty of
evidence was evaluated using GRADE and GRADE-CERQual. A narrative synthesis was undertaken
around five a priori thematic chapters.

Results

Of the 19 included studies, 16 were single-country African investigations, 2 were multinational surveys
incorporating African student cohorts, and 1 was a non-African low- and middle-income-country
comparator study evaluating institutional readiness. Al/LLM awareness was consistently high (54.8%—
96%) but coexisted with minimal formal training (as low as 0.7% in one multinational cohort) and, in two
studies using independently scored objective assessments, sharply overestimated self-rated
competence. ChatGPT was the dominant tool named across the pool. Infrastructural constraints
(unreliable electricity, high data costs, limited connectivity) were consistently identified as barriers,
particularly in South African and Nigerian qualitative accounts. Ethical concerns and the institutional
training vacuum were the two most richly evidenced themes (GRADE-CERQual: High confidence for
both). Certainty of quantitative evidence for prevalence, predictors of use, and intervention effects
ranged from Low to Very Low, reflecting single-study estimates, heterogeneous instruments, and, in one
case, an absent control group.

Conclusion

Al/LLM adoption among African health professions students is widespread informally but is proceeding
largely without institutional guidance, formal training, or infrastructure investment. Closing this gap
through structured, ethically grounded curricular integration should be a priority for African HPE policy.

This review was registered with PROSPERO under registration number CRD420261356111.
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Background

Artificial intelligence (Al), encompassing machine learning (ML) and, more recently, large language
models (LLMs) such as ChatGPT, has rapidly transitioned from an emerging technology to an
increasingly prominent component of health professions education (HPE). Following the public release
of ChatGPT in November 2022 [1], student uptake accelerated worldwide, with widespread adoption
occurring within months of its launch [2]. Health professions students are at the forefront of this
transformation. In addition to mastering an expanding body of clinical knowledge, they are preparing for
healthcare systems in which Al-enabled diagnostic support, administrative automation, research, and
clinical decision-support tools are expected to become integral to professional practice.

Current evidence on Al adoption in HPE is derived predominantly from high-income countries, where
reliable digital infrastructure, institutional Al policies, and formal digital literacy curricula facilitate
implementation. African health professions institutions operate within markedly different contexts.
Persistent challenges; including unreliable electricity supply, limited internet connectivity, high data
costs, and minimal integration of Al into formal curricula, continue to constrain institutional adoption.
Consequently, much of the Al use observed across the continent appears to be driven by individual
initiative rather than structured educational implementation. Despite a rapidly expanding body of survey
and qualitative research, it remains unclear whether this informal uptake is accompanied by adequate Al
literacy, accurate self-assessment of competence, awareness of ethical considerations, or sufficient
institutional support.

Although previous reviews have examined Al in medical education, most have adopted either a global
perspective, in which African evidence is diluted within predominantly high-income settings, or a narrow
focus on individual countries or professional groups. As a result, the regional evidence base remains
fragmented, limiting understanding of the factors influencing Al adoption across African health
professions education. To our knowledge, no previous systematic review has comprehensively
synthesized evidence spanning medicine, nursing, pharmacy, and allied health professions across the
African continent while integrating quantitative evidence on technology acceptance with qualitative
accounts of student experiences and institutional contexts.

This review addresses that gap by systematically synthesizing evidence on Al, ML, and LLM adoption,
literacy, institutional readiness, and ethical perceptions among African health professions students,
trainees, and educators. The synthesis is guided by a three-layer conceptual framework that integrates
the core constructs of the Unified Theory of Acceptance and Use of Technology (UTAUT): performance
expectancy, effort expectancy, social influence, and facilitating conditions, with contextual moderators
relevant to African health systems, including infrastructure and regulatory environments. The framework
further distinguishes behavioural adoption from attitudinal and ethical responses, providing the
conceptual foundation for interpreting the evidence presented in this review (Fig. 1).

Methods
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Study design and registration

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines [3]. The review protocol was prospectively
registered with the International Prospective Register of Systematic Reviews (PROSPERO; registration
number CRD420261356111) [4].

Eligibility criteria (PICO-S)

Population (P): Undergraduate and postgraduate students enrolled in medicine, nursing, pharmacy, or
allied health programmes, as well as early-career trainees (including house officers), affiliated with
universities, tertiary institutions, or teaching hospitals in Africa.

Intervention/Domain of interest (I): Studies evaluating artificial intelligence (Al), machine learning (ML),
or generative Al/large language models (LLMs) in relation to baseline literacy, perceptions, technology
acceptance, willingness to adopt, educational needs, or curriculum integration. Studies evaluating
conventional multimedia resources, standard e-learning platforms, or three-dimensional virtual reality
(VR) simulators without Al-driven or machine learning functionality were excluded.

Comparator (C): Traditional teaching approaches, non-Al digital educational tools, existing educational
pathways without Al integration, or comparator groups, where applicable.

Outcomes (0): Studies were required to report at least one of the following outcomes: (i) institutional
readiness or feasibility, including infrastructure barriers, electricity interruptions, internet connectivity,
data affordability, or the absence of institutional Al policies; or (ii) student-related outcomes, including Al
literacy, knowledge, perceptions, technology acceptance, usage patterns, educational applications,
ethical concerns, academic integrity issues, or predictors of Al adoption.

Study design (S): Cross-sectional, qualitative, mixed-methods, or quasi-experimental studies published
as peer-reviewed articles in English.

Studies were eligible if they included undergraduate or postgraduate health professions trainees enrolled
in African tertiary institutions. Multinational studies reporting African participant subgroups alongside
non-African cohorts [5, 6] were retained to preserve relevant African data. One qualitative study
conducted in a non-African low- and middle-income country (LMIC) [7] was also included as a contextual
comparator because it explored institutional readiness and leadership within a resource-constrained
academic health setting. In contrast, two non-African studies conducted in India (Selvi et al. [e9]) and
Iran (Mousavi Baigi et al. [e10]) were excluded because they examined student knowledge and
perceptions comparable to those synthesized from the African evidence base and did not provide
additional contextual insights relevant to the review objectives.

Information sources
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A literature search was conducted across three databases: PubMed, Embase, and Scopus. Databases
were searched for articles published from 1 January 2015 up to 1 April 2026.

Search strategy

The search strategy combined three concept blocks: (1) Al/LLM/ML technology terms, (2) health
professions education and population terms, and (3) African/low-resource setting terms, combined with
the Boolean operator AND. Controlled vocabulary (MeSH/Emtree) terms were combined with free-text
title/abstract/keyword terms specific to each database’s syntax. The full search strategies for PubMed,
Scopus, and Embase are provided in Additional file 1.

Study selection, data extraction, and conflict resolution

Records identified across the three databases (Embase n =371; Scopus n = 449; PubMed n = 121; total n
= 941) were screened for duplicates (n = 262 removed), leaving 679 records for title/abstract screening.
Of these, 649 were excluded, leaving 30 reports sought for full-text retrieval; one report could not be
retrieved, leaving 29 assessed for eligibility. Ten reports were excluded at the full-text stage (ineligible
intervention n = 4; ineligible study design n = 4; ineligible population n = 1; ineligible study focus n = 1; full
citations in Supplementary Table S1), leaving 19 studies included in the review. The complete study
selection process is presented in Fig. 2, produced using the PRISMA2020 R package and Shiny
application [8].

Title/abstract screening, full-text eligibility assessment, and data extraction were conducted
independently by two reviewers (P.0. and 0.B.). Data were extracted on study characteristics (author,
year, country, study design), target population and setting, sample size, Al technology focus,
infrastructure-related adaptations, and primary quantitative and qualitative outcomes. Any inter-rater
discrepancies regarding study inclusion, extracted metrics, or quality appraisal classifications were
initially addressed through iterative, consensus-driven discussion between the primary reviewers. Where
consensus could not be reached, a third senior reviewer (J.0.) independently appraised the study to
adjudicate the final decision.

Risk of bias assessment

Risk of bias was assessed according to study design. Cross-sectional studies (n = 12) were appraised
using an adapted Newcastle—Ottawa Scale (NOS) for cross-sectional studies, evaluating Selection
(maximum 5 stars), Comparability (maximum 1 star), and Outcome (maximum 3 stars) domains, for a
maximum score of 9 [9]. Studies scoring 8—9 were classified as low risk of bias, 5-7 as moderate risk of
bias, and 0—4 as high risk of bias. Qualitative studies (n = 2) were assessed using the Critical Appraisal
Skills Programme (CASP) qualitative checklist [10]. Mixed-methods studies (n = 3) were appraised using
the Mixed Methods Appraisal Tool (MMAT), which separately evaluates the qualitative and quantitative
strands of a study before an overall integration judgement [11]. Quasi-experimental studies (n = 2) were
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appraised using the Joanna Briggs Institute (JBI) critical appraisal checklist for quasi-experimental
studies [12].

Certainty of evidence assessment

The certainty of evidence for quantitative outcomes was assessed using the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) approach across five domains:
risk of bias, inconsistency, indirectness, imprecision, and publication bias [13]. As all quantitative
evidence derived from observational or non-randomized designs, certainty was initially rated as low and
adjusted according to standard GRADE guidance. Confidence in qualitative synthesis findings was
assessed using GRADE-CERQual across four domains: methodological limitations, coherence, adequacy
of data, and relevance [14].

Data synthesis

Given substantial heterogeneity in study designs, populations, instruments, and outcome measures, a
narrative synthesis was undertaken rather than meta-analysis. Findings were organized thematically
around five chapters established a priori: (1) The Knowledge—Perception Paradox; (2) Informal Adoption
and Tool Preference; (3) Experiential Deficit and Institutional Training Vacuum; (4) African Digital Divide
and Infrastructural Constraints; and (5) Ethical Anxieties, Academic Integrity, and Professional Fears.
Synthesis was further informed by a three-layer conceptual framework integrating UTAUT core
constructs [15], African-specific contextual moderators, and a bifurcated behavioral/attitudinal outcome
structure (Fig. 1).

Use of artificial intelligence tools

An Al-based large language model (Claude, Anthropic) was used during preparation of this manuscript to
assist with drafting and formatting text, verifying reference details against source publications, and
organising extracted data into tables and figures. The LLM was not used to conduct database searches,
screen studies, extract primary data, or perform risk-of-bias, GRADE, or GRADE-CERQual appraisals;
these steps were performed independently by the review team as described above. All Al-assisted
content was reviewed and verified by the authors, who take full responsibility for the accuracy and
integrity of the final manuscript.

Results

Search results

The electronic search identified 941 records across the three databases (Embase n=371; Scopus n =
449; PubMed n = 121). After removal of 262 duplicates, 679 records were screened by title and abstract,
of which 649 were excluded. Thirty reports were sought for full-text retrieval; one could not be retrieved,
leaving 29 assessed for eligibility. Ten were excluded at full-text stage (ineligible intervention n = 4;
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ineligible study design n = 4; ineligible population n = 1; ineligible study focus n = 1), leaving 19 studies
included in the review (Fig. 2).

Geographic distribution of included studies

Figure 3 summarizes the geographic distribution of the 16 single-country included studies by
approximate country centroid, with marker size and color indicating the number of contributing studies
per country. Nigeria and Egypt each contributed five studies, the largest single-country totals in the pool,
followed by Ghana (two studies) and single studies each from Morocco, South Africa, Sudan, and
Uganda. Three further cohorts extend beyond a single African country [5-7] and are described
separately in Fig. 3's note rather than plotted, since their populations are not confined to a single country
centroid.

Characteristics of included studies

Of the 19 included studies, 16 were single-country African investigations (Ghana n = 2, Nigeria n = 5,
Egypt n =5, Morocco n = 1, South Africa n =1, Sudan n =1, Uganda n = 1), 2 were multinational surveys
incorporating African student cohorts (Ejaz et al. [5], a 48-country IFMSA cohort; Elnaem et al. [6], a 9-
country pharmacy-education cohort), and 1 was a non-African LMIC comparator study evaluating
institutional readiness and leadership dynamics (Jafri et al. [7], Pakistan), retained per the eligibility
criteria set out in Methods. Study designs comprised cross-sectional surveys (n = 12), mixed-methods
studies (n = 3), quasi-experimental studies (n = 2), and qualitative studies (n = 2). Sample sizes ranged
from small qualitative interview/focus-group cohorts up to 2,009 respondents in the largest cross-
national survey. ChatGPT was the dominant or sole Al technology focus in the majority of included
studies. Full study characteristics are presented in Table 1.
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Table 1

Characteristics of included studies (n = 19). Asterisks denote the three cohorts extending beyond a

single African country (see Methods, Eligibility criteria).

10

11

12

13

14

15

Author, Year

Ankamabh et
al., 2024

David-Olawade

et al., 2025

Olawade et al.,

2025

Chakri et al.,
2025

Ghanem et al.,

2025

Allam et al.,
2024

Abdelhafiz et
al., 2025

Oluwadiya et
al., 2023

Ajalo et al,,
2025

Elnaem et al.,
2025

Ahmed et al.,
2025

Orok et al.,
2024

lliyasu et al.,
2024

Eltaybani et al.,

2025

Ejaz et al.,
2023

Country

Ghana

Nigeria

Nigeria

Morocco

Egypt

Egypt

Egypt

Nigeria

Uganda

9
countries*
Sudan

Nigeria

Nigeria

Egypt

48
countries*

Design

Cros_s—
sectional

Cros_s-
sectional

Cros_s-
sectional
Cross-
sectional
Cross-

sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cros_s—
sectional

Cros_s-
sectional

Cros_s-
sectional

Cross-
sectional

Mixed-
methods

Mixed-
methods

Mixed-
methods
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Population

Medical
students

Students &
staff, OAU

Nursing
students, 5
univ.

Medical
students

Medical
students, 10
univ.

Medical
students &
house
officers

Medical
students

Students &
lecturers, 10
schools

Medical
students, 4
univ.

Pharmacy
students

Medical
students

Pharmacy
students,
ABUAD

Medical
students,
Bayero Univ.

Nursing staff
& students

Medical
students
(IFMSA)

N
123

551

676

580

423

1346

614

708 (+
294
lecturers)

564

2009
1443

252

420

Al Focus

General Al
tools

General Al
literacy

General Al
literacy

General Al

Generative Al

Al (general)

Al (general)

Al (general)

ChatGPT / Al
tools

Generative Al
(UTAUT)
ChatGPT

Chat-based Al

ChatGPT

LLMs
(general)

Al (general)




16

17

18

19

Author, Year

Abdelmohsen
et al., 2026

Donkor et al.,
2025

Jafriet al.,,
2026

Lewis et al.,
2024

Country

Egypt

Ghana

Pakistan*

South
Africa

Design

Quasi-
experimental

Quasi-
experimental

Qualitative

Qualitative

Population N

Undergrad. & 240
junior

residents, Al-

Azhar

Medical 144
imaging

students,

KNUST

Healthcare —
leadership

Radiation —
sciences
students

Al Focus

Al-enhanced
video content

Al in medical
imaging

Al
(institutional)

Al tools
(general)

Risk of bias / methodological quality

Overall, 6 of 19 studies (32%) were judged at low risk of bias, 11 (58%) at moderate risk, and 2 (11%) at
high risk (Fig. 4). Among the 12 cross-sectional studies appraised with the adapted Newcastle-Ottawa
Scale, only one (David-Olawade et al. [16]) achieved a low-risk rating (8/9), reflecting its large sample,
dual-reviewer objective knowledge scoring, and robust statistical adjustment; nine were rated moderate
risk, and two (Ankamah et al. [17] and Orok et al. [18]) were rated high risk, principally reflecting the
absence of validated instruments, absent or minimal multivariable adjustment, and unclear or
unreported non-response handling. All three mixed-methods studies (lliyasu et al. [19]; Eltaybani et al.
[20]; Ejaz et al. [5]) were rated high quality (low risk of bias) on the Mixed Methods Appraisal Tool. Both
qualitative studies (Jafri et al. [7]; Lewis et al. [21]) were rated low risk of bias on the CASP checklist, with
Jafri et al. [7] meeting all ten CASP criteria. Both quasi-experimental studies (Abdelmohsen et al. [22];
Donkor et al. [23]) were rated moderate risk of bias on the JBI checklist, in both cases principally due to
the absence of a control group or a post-test-only design. Full risk-of-bias appraisals are presented in
Table 2 and summarized graphically in Fig. 4.
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Table 2
Risk of bias / methodological quality summary (n=19).

# Author, Year Appraisal Tool Score / Verdict Risk of Bias
1 Ankamah et al., 2024 NOS 3/9 High

2 David-Olawade et al., 2025 NOS 8/9 Low

3 Olawade et al., 2025 NOS 7/9 Moderate
4 Chakri et al., 2025 NOS 5/9 Moderate
5 Ghanem et al., 2025 NOS 6/9 Moderate
6 Allam et al., 2024 NOS 5/9 Moderate
7 Abdelhafiz et al., 2025 NOS 6/9 Moderate
8 Oluwadiya et al., 2023 NOS 6/9 Moderate
9 Ajalo et al., 2025 NOS 7/9 Moderate
10  Elnaem et al., 2025 NOS 6/9 Moderate
11 Ahmed et al., 2025 NOS 5/9 Moderate
12  Oroketal., 2024 NOS 4/9 High

13 lliyasu et al., 2024 MMAT High quality (both strands) Low

14  Eltaybani et al., 2025 MMAT High quality (qual-dominant) Low

15 Ejazetal., 2023 MMAT High quality (both strands) Low

16  Abdelmohsen et al., 2026 JBI 7 Yes /1 No/ 1 Partial Moderate
17  Donkor et al., 2025 JBI 7 Yes /1 No/ 1 Partial Moderate
18  Jafrietal, 2026 CASP 10/10 Low

19 Lewisetal, 2024 CASP 9/10 Low

Certainty of evidence

Certainty of quantitative evidence, assessed using GRADE, ranged from Low to Very Low across five
outcome domains (Table 3). No outcome achieved Moderate or High certainty, reflecting the pool’s
reliance on observational designs, frequent single-study estimates for specific effect sizes, and serious
inconsistency in how core constructs (e.g., "awareness," "use") were operationalized across studies.
Confidence in qualitative synthesis findings, assessed using GRADE-CERQual, was higher: two of the five
thematic chapters (Experiential Deficit & Institutional Training Vacuum,; Ethical Anxieties, Academic
Integrity, and Professional Fears) achieved High confidence, while the remaining three achieved
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Moderate confidence, most often limited by thinner supporting data on a specific sub-claim within an
otherwise well-evidenced theme rather than by any concern affecting the theme as a whole (Table 4).

Table 3

GRADE certainty of quantitative evidence, by outcome.
Outcome Certainty Primary downgrade reasons
1. Al/LLM awareness prevalence Low Inconsistency, indirectness
2. Al/LLM use/adoption prevalence Low Inconsistency, indirectness
3. Predictors of adoption (aORs) Low Indirectness, imprecision (single study)
4. Al-enhanced video — Low Risk of bias, indirectness (offset partly by
clarity/knowledge large effect)
5. Al-ethics curriculum — knowledge Very Low  Risk of bias (no control group), indirectness
score

Table 4
GRADE-CERQual confidence in qualitative synthesis findings, by theme.
Theme Confidence Primary limiting factor
1. Knowledge—-Perception Paradox Moderate Colhﬁrence (miscalibration sub-claim: Nigeria-
only
2. Informal Adoption & Tool Moderate Adequacy of data (motivators sub-claim)
Preference
3. Experiential Deficit & Training High —
Vacuum
4. African Digital Divide & Moderate Adequacy of data (single rich source)
Infrastructure
5. Ethical Anxieties & Professional High —
Fears

Thematic synthesis
Chapter 1: The knowledge—perception paradox

Across the included studies, awareness of Al and LLMs was consistently high among African health
professions students, with reported awareness ranging from 54.8% [18] to 96% [24]. However, this
widespread familiarity did not translate into equivalent levels of competence or formal educational
preparation. Instead, the evidence consistently revealed a knowledge—perception paradox, whereby
students reported confidence in their understanding of Al despite limited objective knowledge and
minimal institutional training.
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The strongest evidence for this discrepancy came from two Nigerian studies that independently
assessed Al knowledge using the same objective scoring instrument. Although a substantial proportion
of participants rated their Al knowledge positively, objective assessments demonstrated that only a very
small minority achieved high knowledge scores, while the overwhelming majority were classified as
having low objective knowledge [16, 25]. Self-perceived competence was significantly associated with
objective performance, yet consistently overestimated actual knowledge, indicating systematic
miscalibration rather than accurate self-appraisal.

A related pattern emerged across studies examining knowledge, Al use, and educational exposure.
Students generally demonstrated moderate awareness of Al technologies and reported widespread
familiarity with tools such as ChatGPT, yet regular use remained less common and formal instruction
was exceedingly rare [19]. In the multinational IFMSA survey, fewer than 1% of respondents reported
receiving substantial formal Al education despite most describing themselves as having at least
moderate Al knowledge [5]. Similarly, students who were aware of LLMs frequently reported little or no
practical experience, with uncertainty regarding effective use representing a persistent barrier even
among those familiar with the technology [20].

Collectively, these findings suggest that Al knowledge among African health professions students has
developed primarily through self-directed learning rather than structured educational programmes. They
also indicate that self-reported knowledge should be interpreted cautiously, as perceived competence
frequently exceeds objectively measured understanding. Although evidence for inaccurate self-
assessment is currently derived from Nigerian studies, the broader disconnect between awareness,
practical use, and formal training was consistently observed across multiple countries and educational
settings (GRADE-CERQual: Moderate confidence).

Chapter 2: Informal adoption and tool preference

Across the included studies, ChatGPT emerged as the dominant Al application used by African health
professions students. Wherever specific Al tools were compared, ChatGPT consistently ranked first in
both recognition and reported use, substantially exceeding alternative platforms such as Microsoft
Copilot, Google Gemini, Claude, Bing Al, and Snapchat Al [2, 20]. This pattern was observed across
diverse educational settings, including Nigeria, Egypt, Sudan, Uganda, and multinational cohorts,
suggesting that early Al adoption within African health professions education has been driven largely by
a single, highly accessible platform.

Evidence explaining why students favoured ChatGPT was comparatively limited. The only study to
examine motivations directly identified ease of use and time efficiency as the principal drivers of
adoption, followed by peer recommendation, perceived accuracy, and trust in the technology [20]. These
findings suggest that practical utility, rather than institutional endorsement or curricular integration, has
largely shaped students’ decisions to engage with Al.
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Patterns of Al use were remarkably consistent across studies. Academic activities: including assignment
completion, examination preparation, tutorial support, literature searching, and research writing,
represented the predominant applications of Al tools [2]. Non-academic uses, such as emotional
support, companionship, and recreational engagement, were also reported but occurred less frequently.
Overall, the evidence indicates that Al has been incorporated primarily as an informal academic support
tool, with adoption occurring largely outside structured educational frameworks (GRADE-CERQual:
Moderate confidence).

Chapter 3: Experiential deficit and the institutional training vacuum

The absence of formal Al education emerged as one of the most consistent findings across the included
studies (GRADE-CERQual: High confidence). Across diverse educational settings, students reported
widespread exposure to Al tools despite receiving little or no structured instruction in their use. In Ghana,
all participants in an educational intervention study reported having received no prior training in medical
imaging Al before the intervention was delivered [23]. Similarly, the multinational IFMSA survey found
that fewer than 1% of respondents had received substantial formal Al education, despite overwhelming
support for incorporating Al into undergraduate curricula and for interdisciplinary teaching involving
computer science and biomedical engineering [5].

The training deficit extended beyond students to institutional capacity. Qualitative evidence indicated
that limited Al expertise among faculty, financial constraints, and difficulties procuring Al technologies
restricted institutions' ability to implement Al education effectively [7]. Together, these findings suggest
that the current educational gap reflects broader institutional limitations rather than deficiencies in
student motivation or interest. Across the available evidence, Al adoption has consistently outpaced
institutional preparedness.

Chapter 4: African digital divide and infrastructural constraints

Infrastructure-related barriers were reported across multiple studies, although the depth of evidence
varied between settings (GRADE-CERQual: Moderate confidence). Students consistently described
unreliable electricity supply, unstable internet connectivity, high data costs, and limited access to high-
performance computing resources as important obstacles to engaging with Al-enabled educational
technologies [21]. These barriers affected both access to Al applications and the reliability with which
students could integrate them into routine learning.

Evidence from quantitative studies supported these qualitative findings. Students frequently perceived
institutional digital infrastructure as inadequate for Al-enabled education, while several studies identified
internet access and limited institutional resources as persistent constraints [16, 17]. Although some
authors highlighted investments in electricity and broadband connectivity as priorities for national policy,
these recommendations were generally based on interpretation rather than directly measured outcomes
[23].
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Notably, one study presented a contrasting perspective. Rather than representing a barrier to Al
implementation, inadequate physical infrastructure prompted the use of Al as an alternative solution. In
an Egyptian quasi-experimental study, Al-assisted background generation successfully replaced the need
for a dedicated green-screen studio during educational video production, substantially reducing
production costs while maintaining instructional quality [22]. This finding suggests that, in some
settings, Al may function not only as a technology constrained by limited infrastructure but also as a
practical means of overcoming infrastructural limitations.

Chapter 5: Ethical anxieties, academic integrity, and professional concerns

Ethical concerns surrounding Al emerged as one of the most consistently reported themes across the
included studies (GRADE-CERQual: High confidence). Students expressed concerns spanning academic
integrity, declining clinical reasoning, misinformation, professional identity, data privacy, and the broader
implications of Al for healthcare practice. Importantly, these concerns persisted despite generally
favourable attitudes towards Al adoption, indicating that acceptance and apprehension frequently
coexisted rather than representing opposing viewpoints.

One particularly noteworthy finding was that greater Al knowledge did not necessarily reduce ethical
concerns. In a multicentre Nigerian study comparing students with lecturers, students demonstrated
significantly higher Al knowledge while simultaneously expressing greater concern that Al could
dehumanize patient care, reduce physicians' clinical skills, and ultimately threaten professional roles
[26]. Rather than resolving uncertainty, greater familiarity with Al appeared to coincide with increased
awareness of its potential risks.

Direct evidence of academic integrity challenges was also identified. Participants in one qualitative study
openly acknowledged using LLMs to complete online examinations and verify answers before
submission [20]. The authors attributed these unusually candid disclosures to methodological choices
that fostered participant trust, highlighting the value of qualitative approaches for exploring behaviours
that are unlikely to be captured through conventional surveys.

Quantitative findings reinforced these concerns. Students frequently identified overreliance on Al,
deterioration of critical thinking and clinical reasoning, inaccurate or fabricated information, unreliable
outputs, fabricated references, and academic dishonesty as important risks associated with Al use [18,
19]. Concerns regarding responsible Al use, self-regulation, and academic integrity were consistently
reported across studies from Nigeria, Egypt, and Sudan [27-30].

Beyond educational settings, concerns extended to institutional and professional practice. Participants
described uncertainty regarding future professional roles, the possibility of excessive reliance on Al
within healthcare systems, and broader questions surrounding workforce preparedness [7]. Students
also demonstrated an awareness of emerging detection practices, with some reporting deliberate
modification of Al-generated work to avoid appearing implausibly sophisticated [21]. Collectively, these
findings suggest that African health professions students view Al not only as an educational resource
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but also as a technology that raises complex ethical and professional questions requiring explicit
curricular attention.

Discussion

Statement of key findings

This review synthesized evidence from 19 studies examining Al, ML, and LLM adoption, literacy,
institutional readiness, and ethical perceptions among African health professions students, trainees, and
educators. Four principal findings emerged. First, although awareness of Al was consistently high, it
frequently exceeded objectively measured competence and was rarely supported by formal educational
preparation, giving rise to a recurring knowledge—perception paradox. Second, Al adoption was
predominantly informal and centred on ChatGPT, with engagement driven largely by ease of use,
accessibility, and peer influence rather than institutional guidance. Third, the absence of structured Al
education was consistently reported across countries, professions, and study designs, indicating a
widespread institutional training gap. Finally, ethical concerns—including academic integrity, overreliance
on Al, and uncertainty regarding the future of professional practice—were among the most consistently
reported themes across the evidence base.

Interpretation in context

The knowledge—perception paradox identified in this review aligns with broader evidence from
technology adoption research, in which self-perceived digital competence often exceeds objectively
demonstrated ability, particularly for rapidly evolving technologies lacking established educational
pathways. The present review extends this literature by demonstrating that inaccurate self-assessment
occurs within an educational environment where opportunities for formal training are largely absent.
Without structured instruction or objective assessment, students are required to develop Al
competencies independently, limiting opportunities to calibrate perceived competence against
measurable standards.

The consistency of the institutional training gap across geographically and methodologically diverse
studies suggests that it reflects a broader regional challenge rather than isolated institutional
shortcomings. Similar findings were observed across studies from Ghana, Egypt, Nigeria, and
multinational cohorts, regardless of whether evidence was generated through cross-sectional surveys,
qualitative inquiry, or mixed-methods designs. Collectively, these findings indicate that student adoption
of Al is advancing more rapidly than institutional efforts to integrate Al into curricula, faculty
development, and educational policy.

The review also highlights a more nuanced relationship between infrastructure and Al adoption than is
often assumed. Although unreliable electricity, limited internet connectivity, and high data costs were
consistently identified as barriers, one study demonstrated that Al itself could compensate for
infrastructure limitations by replacing resource-intensive educational processes with lower-cost
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alternatives. This suggests that infrastructure and Al adoption should not necessarily be viewed as
sequential prerequisites. Instead, Al may, in some contexts, represent part of the solution to existing
resource constraints.

Implications for policy and practice

The findings suggest that the principal challenge for African health professions education is no longer
encouraging students to adopt Al, but ensuring that this widespread adoption is accompanied by
appropriate educational support, institutional governance, and ethical guidance. Across the included
studies, students were already incorporating Al into their academic activities despite receiving little
formal instruction in its appropriate use.

These findings support the integration of structured Al literacy and Al ethics within undergraduate health
professions curricula. Such initiatives should extend beyond technical proficiency to include critical
appraisal of Al-generated information, responsible academic use, data governance, patient
confidentiality, bias, and the limitations of Al in clinical decision-making. Importantly, curriculum
development should be proactive rather than reactive, recognising that student adoption has already
outpaced institutional preparedness.

Strengths and limitations

A maijor strength of this review is the breadth and methodological diversity of the evidence synthesized.
The review included cross-sectional, qualitative, mixed-methods, and quasi-experimental studies
spanning multiple African countries, with methodological quality assessed using design-specific
appraisal tools and certainty of evidence evaluated using both GRADE and GRADE-CERQual. Integrating
quantitative and qualitative evidence enabled triangulation across complementary sources,
strengthening confidence in findings that were consistently observed across different methodological
approaches.

Several limitations should also be considered. Most quantitative findings were supported by low- or very
low-certainty evidence because of the observational nature of the included studies, methodological
heterogeneity, and inconsistency in the measurement of key constructs such as Al awareness, literacy,
and use. These differences limited direct quantitative comparison across studies and precluded meta-
analysis. The geographical distribution of evidence was also uneven, with Nigeria and Egypt accounting
for a substantial proportion of the included studies, while Francophone Africa, Central Africa, and much
of Southern Africa remained underrepresented. Finally, although three included studies extended beyond
single-country African populations, they were retained because they provided relevant African participant
data or valuable contextual comparisons for resource-constrained educational settings.

Future research

Future research should prioritise the development and validation of objective measures of Al literacy to
determine whether the knowledge—perception paradox identified in Nigerian studies is observed across
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other African contexts. Longitudinal and controlled intervention studies are also needed to evaluate the
educational impact of formal Al curricula and strengthen the currently limited causal evidence base.
Greater qualitative exploration of students' motivations, patterns of Al use, and decision-making
processes would improve understanding of why particular Al tools are adopted and how they influence
learning behaviours. Finally, expanding research across currently underrepresented regions of Africa will
be essential to improve the geographical representativeness of future evidence syntheses.

Conclusion

Al adoption among African health professions students is widespread and is occurring primarily through
informal, student-driven engagement rather than structured institutional implementation. Although
awareness of Al is high, formal educational preparation remains limited, creating a persistent gap
between rapid technological adoption and institutional readiness. At the same time, students
demonstrate substantial awareness of the ethical and professional challenges associated with Al,
underscoring the need for educational approaches that address responsible use alongside technical
competence.

Collectively, these findings suggest that integrating structured Al literacy and Al ethics into health
professions education should be considered an important priority for curriculum development across
African institutions. Supporting students with evidence-informed training, appropriate governance, and
institutional guidance will be essential to ensure that increasing Al adoption translates into safe, ethical,
and effective educational and clinical practice.

Abbreviations
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Artificial Intelligence

LLM

Large Language Model

ML

Machine Learning
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Health Professions Education
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Preferred Reporting Items for Systematic Reviews and Meta-Analyses
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JBI

Joanna Briggs Institute
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Figure 1

Revised three-layer conceptual framework guiding data synthesis. Gray = Layer 1 inputs (self-assessed
performance expectancy/effort expectancy, objective knowledge, social/institutional factors); teal =
the behavioral adoption pathway, gated by Layer 2 infrastructure/affordability access before reaching
sustained use; coral = the attitudinal/ethical branch, including the negative-direction connector from
objective knowledge into apprehension (Chapter 1; Chapter 5).
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Figure 2

PRISMA 2020 flow diagram of study identification, screening, and inclusion, produced using the
PRISMA2020 R package and Shiny application [8].
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Geographic distribution of the 16 single-country included studies, by approximate country centroid.
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Figure 4

Risk of bias / methodological quality summary, by appraisal tool (n = 19).
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