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Abstract: Background/Objectives: Telemedicine has emerged as a transformative solution
to healthcare access challenges in Sub-Saharan Africa, where many populations remain
underserved. This systematic review focuses on the adoption, implementation, and tech-
nological prospects of telemedicine in South Africa, Kenya, and Nigeria, three countries
leading the region in healthcare innovations. Methods: A systematic search of PubMed,
Scopus, and Web of Science, guided by PRISMA protocols, identified 567 studies published
between 2014 and 2024, of which 53 met the inclusion criteria with a focus on telemedicine
adoption, implementation, and technological prospects in the selected countries. A struc-
tured critical appraisal was used to assess potential biases in the included studies’ design,
selection criteria, and reporting, while findings were thematically analysed to provide
actionable and comparative insights. Results: The findings reveal that South Africa has
the highest adoption rate, focusing on specialist teleconsultations, chronic disease man-
agement, and mental health services. Kenya demonstrates strong mHealth integration
and advanced mobile applications, particularly in maternal health, HIV care, and sexual
and reproductive health. While facing infrastructural and regulatory constraints, Nigeria
is advancing innovations for remote diagnosis and teleconsultation. Conclusions: By
synthesising evidence from peer-reviewed literature, the review identifies adoption trends,
enabling factors, and opportunities for scaling telemedicine in these contexts. Despite these
advancements, challenges persist, including regulatory gaps, digital literacy limitations,
and infrastructure constraints. Addressing these barriers requires targeted investments in
broadband expansion, policy harmonisation, and healthcare workforce training to opti-
mise telemedicine’s impact and ensure its sustainability as a healthcare delivery model in
Sub-Saharan Africa.

Keywords: telemedicine; digital health solutions; healthcare technology; Sub-Saharan
Africa

1. Introduction

Access to quality healthcare remains a significant challenge in Sub-Saharan Africa,
with enormous disparities in healthcare delivery between urban and rural areas [1-3].
Telemedicine, which utilises information and communication technologies (ICTs) to pro-
vide healthcare services remotely, has emerged as a promising solution to bridge these
gaps. It offers improved healthcare access, efficient resource utilisation, and reduced infec-
tion risks [3—6]. By enabling real-time consultations, diagnostics, and remote monitoring,
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telemedicine can mitigate traditional barriers such as geographical isolation, limited health-
care infrastructure, and critical shortages of medical professionals. However, its adoption
in this region comes with some challenges, including infrastructural deficiencies [7], regula-
tory constraints [8], and socio-cultural barriers [9,10]. Notably, the COVID-19 pandemic is
a pivotal reason for adopting and expanding telemedicine worldwide [11,12]. With social
distancing measures and restricted mobility, healthcare systems have been compelled to
explore digital solutions to maintain continuity of care.

The deployment of telemedicine worldwide through various technologies across
different contexts includes mobile applications (apps) [13] designed for smartphones and
tablets; SMS or text messaging [14] for delivering health reminders, treatment adherence
support, and health tips; video conferencing [15] for face-to-face communication between
patients and healthcare providers; secure web-based portals [4] for access to medical
records and virtual consultations; and telephonic communication [16] as a reliable option
for follow-ups in areas with limited internet access. Additionally, wearable devices [17,18]
and remote patient monitoring (RPM) technologies are also being used to enable continuous
tracking of health parameters and real-time data sharing with healthcare providers. Other
modern methods include chatbots [19] and Al-powered assistants [20,21] for answering
health-related inquiries, email communication for asynchronous discussions, and store-
and-forward systems that allow patients to send images or reports for later review by
specialists. These telemedicine approaches are versatile and can be tailored to address the
specific challenges of healthcare access in different regions and communities.

South Africa, Kenya, and Nigeria are leading nations in Sub-Saharan Africa exploring
telemedicine solutions [22], each offering unique contexts within the regional landscape.
With its increased healthcare infrastructure, South Africa faces notable disparities in access
between urban and rural areas [23]. Kenya has leveraged mobile health (mHealth) plat-
forms, driven by widespread mobile phone penetration and innovative solutions such as
the M-Pesa payment system [24]. As Africa’s most populous country, Nigeria combines
immense potential with significant obstacles, characterised by a burgeoning tech sector
juxtaposed against critical gaps in healthcare infrastructure [25,26].

Despite advancements in digital health, telemedicine adoption remains uneven across
Sub-Saharan Africa, particularly in rural and suburban areas [27,28]. Several factors
contribute to this disparity, including limited internet connectivity, high implementation
costs, and a lack of public awareness regarding digital health solutions. Additionally,
regulatory frameworks often lag behind technological progress, creating ambiguity around
data privacy, reimbursement models, and cross-border telehealth collaborations. These
systemic barriers highlight the need for an integrated approach that aligns technological
innovation with policy reforms, infrastructure investment, and capacity building to enable
sustainable telemedicine expansion.

This review addresses the following research questions: RQ1: What are telemedicine’s
key enablers and prospects in South Africa, Kenya, and Nigeria? RQ2: How do country-
specific policies and socio-economic conditions impact telemedicine implementation? RQ3:
What role do emerging technologies play in scaling telemedicine solutions in these coun-
tries? This review aims to provide a comparative analysis of telemedicine adoption across
South Africa, Kenya, and Nigeria, identifying key enablers, challenges, and prospects
for scaling digital healthcare solutions. By synthesising evidence from diverse healthcare
solutions, this review offers actionable insights for policymakers, healthcare providers, and
technology stakeholders, contributing to developing sustainable and equitable telemedicine
frameworks in Sub-Saharan Africa.

Unlike previous reviews on telemedicine in Sub-Saharan Africa [2,27,29-32], which
often focus on broad regional trends or single-country [31] analyses, this review provides
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a comparative, multi-country perspective by specifically examining South Africa, Kenya,
and Nigeria, three nations at the forefront of digital health innovations in the region. For
instance, Dodoo et al. [27] focused on the barriers to the successful implementation of
telemedicine in Sub-Saharan Africa, particularly in the context of the COVID-19 pandemic.
Additionally, while many prior studies focus on barriers to telemedicine, this review
takes a holistic approach by exploring adoption trends, policy frameworks, and emerging
prospects, offering evidence-based recommendations for sustainable scaling.

2. Methods

This systematic review was conducted following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines and registered with the Inter-
national Prospective Register of Systematic Reviews (PROSPERO - ID: CRD420251003337)
to ensure methodological rigour and transparency. The review centred on telemedicine
adoption, implementation, and technological prospects in South Africa, Kenya, and Nigeria.
These countries were selected due to their significant contributions to healthcare innova-
tion and technological progress within Sub-Saharan Africa. Notably, Nigeria, Kenya, and
South Africa are key examples of economic communities (ECOWAS (https:/ /ecowas.int/
(accessed on 15 January 2025)), EAC (https:/ /www.eac.int/ (accessed on 15 January 2025)),
and SADC (https:/ /www.sadc.int/ (accessed on 15 January 2025))) within Sub-Saharan
Africa where reasonable progress has been made in telemedicine, especially during the
COVID-19 pandemic [2].

By employing a systematic search strategy and rigorous inclusion criteria, the review
identifies key trends, challenges, prospects and policy directions while providing a robust
foundation for future research and advancement in digital health technologies.

2.1. Transparency Statement

This systematic review was conducted with a commitment to transparency and
methodological rigour. The study adhered to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines to ensure clarity and reproducibility.
The search strategies, inclusion, and exclusion criteria were predefined and systematically
applied to minimise bias.

All decisions related to article selection, quality assessment, and data extraction
were conducted independently by two reviewers, with discrepancies resolved through
discussion and consensus reached by agreement. The data sources, search terms, and
filtering processes have been explicitly documented to facilitate replication. The paper is a
complete, concise, and precise study representation.

2.2. Search Strategy

A search was conducted using three databases: PubMed, Scopus, and Web of Sci-
ence between 22 November and 15 December 2024. Search terms included variations of
telemedicine, telehealth, mHealth, and digital health to ensure comprehensive coverage
of the topic. The geographical focus was on South Africa, Kenya, and Nigeria within Sub-
Saharan Africa. Boolean operators were used to combine keywords, i.e., (“telemedicine”
OR “telehealth” OR “mHealth” OR “digital health”) AND (“South Africa” OR “Kenya” OR
“Nigeria” OR “Sub-Saharan Africa”) AND (“adoption” OR “implementation” OR “policy”).

For PubMed, the search was restricted to full-text articles published in English from
2014 to 2024, with article types including case reports, classical articles, clinical studies,
technical reports, and introductory journal articles. Scopus searches were limited to studies
published between 2014 and 2024 in Medicine and Computer Science. Web of Science
searches covered articles and proceedings papers from 2014 to 2024. Filters were applied
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to include only articles written in English. A total of 567 articles were retrieved across the
databases (PubMed: 157, Scopus: 317, Web of Science: 93).

2.3. Exclusion Criteria

To ensure the inclusion of high-quality and relevant studies in the review, specific
exclusion criteria (Table 1) were applied during the screening process. First, duplicate
records identified across databases were removed to eliminate redundancy (Duplicate
Records—DRs). Studies unrelated to telemedicine, digital health technologies, or healthcare
delivery in South Africa, Kenya, or Nigeria were excluded (Unrelated Scope—US).

Table 1. Study exclusion criteria.

Code Exclusion Criteria Description lelmb?r of
tudies

DR Duplicates removed to eliminate redundancy. 60

LA Excluded editorials, reviews, trial protocols, and similar others. 23

US Excluded studies that did not focus on telemedicine, digital health 186
technologies, or healthcare delivery in the specified countries.
Excluded articles that did not address telemedicine’s adoption,

IST  implementation, or technological aspects and those without the 230
full text.

oM Excluded studies focusing on regions outside Sub-Saharan Africa or 15

countries other than South Africa, Kenya, and Nigeria.

Additionally, editorials, reviews, and study protocols were excluded from the re-
view as they lacked the required results for analysis (Limited Availability—LA). Studies
irrelevant to telemedicine’s adoption, implementation, or technological prospects were
also excluded (Irrelevant Study Type—IST). Lastly, studies focusing on regions outside
Sub-Saharan Africa and those other than South Africa, Kenya, or Nigeria were removed to
ensure the geographical specificity of the review (Geographic Mismatch—GM).

After applying these exclusion criteria, 53 articles were retained for further analysis.
The eligibility for inclusion in Table 2 ensures that the included studies provide mean-
ingful and reliable insights into telemedicine adoption, implementation and technological

prospects in the selected countries.

Table 2. Eligibility criteria for inclusion.

Criterion Inclusion Exclusion Justification Examples
. Heélthcare pr(?V1derS, paF 1gnts, or Studies not involving the F9cuses on stakeholders Inclusion: Blocker et al. [33];
Population policymakers in telemedicine . directly impacted by S
: . target population. . Exclusion: Opoku et al. [34].
interventions. telemedicine.
Studles on te.lemedlcm(? ad.optlon, Non-healthcare sectors or Ensures relevance to the Inclusion: Adenuga et al. [35];
Context implementation, or policy in . L
unrelated contexts. review’s scope. Exclusion: Patel et al. [36].
healthcare.
Concept Telemedicine, telehealth, mHealth,  Tangential focus on ii;%:ggz:bledwes O Inclusion: Gbadamosi et al. [37];
4 or digital health technologies. non-healthcare domains. . Exclusion: Barteit et al. [38].
technologies.
. . . . . Ensures easy accessibility  Inclusion: Blocker et al. [33];
Language Articles in English. Non-English publications. without translation. Exclusion: Ferre et al. [39].
Geographic ~ Sub-Saharan Africa and within Regions outside the Maintains regional Inclusion: Endler et al. [40];
Focus South Africa, Kenya, and Nigeria.  specified geographic focus.  specificity. Exclusion: Karajeanes et al. [41].
Type of Peer-reviewed articles, technical Editorials, letters, reviews, if&%f;?ﬁs ically robust Inclusion: Gold-Olufadi et al. [42];
Source studies, or full-text publications. or unavailable full texts. studies & y Exclusion: Onu and Onyeka [43].
e . . Captures recent . .
P}Jbllc‘atlon Published between 2014 and 2024. Articles published before advancements in Incluspn. Tkwu et al. [:14],
Timeline 2014. Exclusion: Hu et al. [45].

telemedicine.
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2.4. Quality Assessment

The quality of the included studies was rigorously evaluated based on their alignment
with the three primary research questions (RQs) of this review. Each study was appraised
to ensure its methodological soundness and ability to address these specific areas of inquiry,
using an assessment based on the research questions [46].

For studies relating to RQ1: “What are telemedicine’s key enablers and prospects
in South Africa, Kenya, and Nigeria?”, the focus was on assessing the depth of enablers
like technological readiness and policy support prospects and also exploring some of the
challenges such as infrastructure limitations, cultural challenges, and regulatory issues. For
RQ2: “How do country-specific policies and socio-economic conditions impact telemedicine
implementation?”, studies were evaluated by examining the interplay between govern-
ment policies, healthcare infrastructure, and economic conditions. For RQ3: “What role do
emerging technologies play in scaling telemedicine solutions in these countries?”, studies
were appraised for their exploration of technological advancements and their applica-
tion in telemedicine (with particular attention to studies addressing the scalability and
sustainability of Al and cloud-based solutions).

As described in Table 3, the grouping is based on the primary objective of each study.
Still, some studies have secondary objectives addressing other research questions. For
example, the study by Cilliers and Stephenson [47] on user acceptance of Telemedicine in
Eastern Cape Province, South Africa, potentially addresses RQ2 and RQ1.

Table 3. Study quality assessment criteria.

RQ Description Total Studies/Sample

RQ1 Studies addressing research question 1 10 (Kwateng et al. [48], Nyamu et al. [49], ...)
RQ2 Studies addressing research question 2 11 (Endler et al. [40], Gbadamosi et al. [37], ...)
RQ3 Studies addressing research question 3 32 (Blocker et al. [33], Macharia et al. [6], ...)

The risk of bias in the included studies was assessed based on key methodological fac-
tors, including study design, sample size, transparency in reporting, and potential conflicts
of interest in each of the studies. Given the diversity of study types, a structured critical
appraisal was conducted, considering selection bias, reporting bias, and methodological
rigour. They were evaluated for the clarity of inclusion criteria, completeness of reported
findings, and potential confounders. While no formal bias assessment tool was applied,
the interpretation of findings identified each study’s limitations, and caution was exercised
when synthesising results from studies with potential methodological weaknesses. Specif-
ically, any discrepancies in study quality evaluation were resolved through discussion
among the reviewers.

2.5. Data Extraction

The data extraction process was designed to align with the study’s objectives, guided
by the eligibility criteria for inclusion in Table 2. This serves as a foundational framework,
ensuring that the selection and analysis of each study remain relevant and methodologically
sound. The extracted data focused on several core areas, including study characteristics (au-
thors, year, and geographic focus), intervention details, outcomes/main findings (barriers,
enablers, and policy implications), and population demographics (target groups such as
healthcare providers, patients, and policymakers). This approach facilitated the systematic
collection of comparable and comprehensive data across the studies.

The eligibility criteria inclusion table was pivotal in the study extraction process, as
it delineated the parameters for study selection. By adhering to these criteria, the review
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ensured the inclusion of studies directly relevant to its objectives, excluding those that
deviated from the defined scope.

2.6. Data Synthesis

The data extracted from the sources were collated and merged to enable analysis from
a single data source. The data were synthesised across three key themes: telemedicine inno-
vations and adoption, healthcare delivery and public health impact, and equity, policy, and
socioeconomic factors. The themes explore how emerging technologies, such as mHealth
platforms and others, transform healthcare delivery in South Africa, Kenya, and Nigeria.
Notably, while increasing mobile penetration, international funding, and policy frame-
works serve as enablers [16,35,50], challenges such as inadequate infrastructure, digital
literacy gaps, and regulatory challenges continue to hinder widespread adoption [22,49].
This review also highlights comparative insights on adoption, challenges and prospects in
improving healthcare access, particularly in rural and underserved areas in South Africa,
Nigeria and Kenya (Section 4).

The data synthesis aims to aggregate the telemedicine adoption trends, key implemen-
tation challenges, and future opportunities to foster actionable insights for policymakers,
healthcare providers, and technology stakeholders. The study does not include an analy-
sis of clinical outcomes or cost-effectiveness assessments but focuses on qualitative and
thematic insights from the included studies.

3. Results
3.1. Search Results and Demographic Characteristics

The flow diagram (Figure 1) provides a detailed overview of the search and screening
process for this systematic review. The search retrieved 567 records from three databases:
PubMed, Scopus, and Web of Science (WoS). After removing 60 duplicate entries and
23 records deemed irrelevant to the study’s focus, 484 records proceeded to the title and
abstract screening phase. This stage excluded 186 records that did not align with the study
objectives, leaving 298 articles for a more in-depth analysis.

During the full-text screening of the 298 articles, 230 records were excluded. This
exclusion included 11 articles where full texts were unavailable and 219 articles found
to lack direct relevance to the research scope. Following this screening, 68 articles were
considered eligible for further assessment. However, an additional 15 reports were excluded
at this stage due to their tangential focus or unrelated domains. This comprehensive
process (following the exclusion criteria in Table 1) demonstrates a methodical effort to
refine the search results and ensure that only the most relevant and high-quality studies
were included.

In total, 53 studies were selected for inclusion in the review. These included studies
had corresponding authors from nine different countries out of the 358 authors and were
published within the last 10 years, from 2014 to 2024. Journal articles, case reports, and con-
ference papers are the document types in the included studies. Journal articles comprised
the bulk (50 out of 53, or 94.34%). The breakdown is shown in Figure 2.

The included studies reflect diverse geographic and thematic focuses, with significant
representation from sub-Saharan Africa. The studies explore the adoption, implementation,
prospects and policy frameworks surrounding telemedicine in various healthcare settings.
The demographic characteristics and contexts provide critical insights into telemedicine
adoption in low-resource environments, offering a robust foundation for discussion
and analysis.
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Figure 1. PRISMA statement flow diagram.
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Figure 2. The search source by year of publication, database sources and document types.

3.2. Keywords Analysis

healthcare access. Keywords like “telemedicine”, “text messaging

The analysis of keyword co-occurrence was conducted using the RStudio v4.4.2 bib-
lioshiny package [51]. The visualisation of the results, presented in Figure 3, provides
critical insights into this study’s thematic areas of interest.
The co-occurrence network diagram identifies keywords central to telemedicine re-
search, such as “telemedicine”, “humans”, “female”, and “male”, which act as highly
interconnected hubs. These keywords serve as focal points around various themes and
sub-themes. The network is divided into distinct clusters (red, blue, purple and green),
each representing areas within the themes.
The blue cluster centres on digital health technologies and their role in enabling

1Zai

mobile applications”,
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“internet”, “cell phone”, and “delivery of healthcare” are prominent, illustrating the tech-
nological enablers critical to scaling telemedicine in Sub-Saharan Africa. The red cluster
focuses on healthcare delivery and public health contexts, highlighting keywords such as
“human”, “article”, “physician”, “teleconsultation”, “questionnaire”, and “pandemic”. This
cluster underscores the importance of telemedicine interventions in addressing healthcare
needs for specific populations, particularly women and rural communities. Keywords
such as “healthcare access” and “coronavirus disease 2019” suggest a shift toward virtual
consultations. The purple cluster highlights the significant role of telemedicine in maternal
and neonatal healthcare, emphasising its applications in prenatal care, infant health, and
child development. Keywords such as “prenatal care”, “infant”, “child”, “newborn”, and
“child health” suggest that telemedicine is being leveraged to enhance access to maternal
health services, facilitate remote consultations for expecting mothers, and provide digital
tools for early childhood health monitoring. The green cluster underscores the intersec-
tion between telemedicine adoption and institutional healthcare frameworks, with the
keywords “hospitals” and “health care” focusing on health policy, infrastructure, and

institutional readiness.

3 - X
. : - t I d. .
SOLIh_"a-f' - m ‘_e = elemedicine
= 4 [
humans
. - = o
b ’. S ‘:9
-l female h .many article ‘ @
- 4 - » ¥
P & .
»
<

Figure 3. Bibliometric map of included studies (Tool: RStudio, method: keyword Co-occurrence network).

The connections (edges) between the nodes illustrate the co-occurrence of keywords
within the included studies, with thicker edges signifying stronger relationships between
key concepts. For instance, “telemedicine” exhibits robust linkages with “health care” and
“healthcare delivery”, emphasising its crucial role in enhancing accessibility, efficiency,
and continuity of care. Similarly, the term “female” maintains strong associations with
“pregnancy” and “child health”, reflecting gender-specific healthcare priorities and the
emphasis on maternal health interventions in telemedicine research.

Additionally, cross-thematic interactions between clusters highlight the interplay be-
tween digital health solutions, public health strategies, and demographic considerations.
The convergence of these areas underscores the multidisciplinary nature of telemedicine
research, integrating policy, technology, and health equity frameworks. These interconnec-
tions are particularly relevant in low-resource environments across sub-Saharan Africa,
where socioeconomic, infrastructural, and healthcare disparities necessitate a holistic and
strategic approach to telemedicine adoption and prospects.

3.3. Findings

This review synthesised findings from the 53 studies. The findings are presented
thematically, highlighting critical enablers, challenges, prospects, and policy implications,
particularly addressing health equity challenges and advancing healthcare delivery. The
thematic areas revolve around (1) telemedicine innovations and adoption, (2) healthcare
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delivery and public health impact, and (3) equity, policy, and socioeconomic factors. Then,
comparative insights on the adoption, challenges and prospects were highlighted across
South Africa, Kenya and Nigeria to understand the varying levels of adoption, policy
frameworks and prospects.

3.3.1. Telemedicine Innovations and Adoption

Telemedicine is reshaping healthcare delivery in South Africa, Kenya, and Nigeria,
particularly where traditional infrastructure is insufficient. Innovations in mobile health
(mHealth) [16,25], mobile applications [52,53], and SMS-based interventions [54,55] are
enhancing healthcare accessibility. These digital solutions enable remote consultations, pa-
tient education, adherence monitoring, and specialist referrals, improving service delivery
across diverse healthcare needs.

The COVID-19 pandemic accelerated telemedicine adoption, prompting the widespread
use of instant messaging platforms like WhatsApp for clinical communication and specialist
consultations [56]. Additionally, the 2wT (2-way SMS) system facilitated automated patient
monitoring and communication in Kenya, although network issues and increased workload
for healthcare workers affected its efficiency [54].

Advancements in digital diagnostics and remote patient monitoring have expanded
telemedicine’s capabilities. In Nigeria, the Text4Life mHealth platform has improved
maternal healthcare accessibility, while patient-held smartcards have streamlined maternal
and child health services [25,53]. In South Africa, mobile-based teleconsultation tools have
been deployed for burn injury management [57], diabetes care [58], and paediatric epilepsy
monitoring [17]. In Kenya, WelTel’s SMS-based intervention has been particularly effective
in HIV care engagement [50].

Despite these advancements, telemedicine adoption remains uneven due to infrastruc-
ture gaps, regulatory challenges, and digital literacy limitations [47,52,59]. In rural Nigeria,
low mobile phone ownership and literacy levels hinder access to mHealth solutions [60].
Kenya’s mobile-first approach has increased adoption, but economic constraints and regu-
latory uncertainties persist [16,28]. South Africa benefits from a relatively well-developed
healthcare infrastructure, but equity gaps remain in underserved regions [47].

The studies also highlight organisational collaborations as crucial for scaling telemedicine.
In Kenya, public-private partnerships have enabled Al-driven SMS-based maternal
health programs [20]. In Nigeria, the web-based remote patient monitoring system (WB-
RPMS) has demonstrated potential in chronic disease management [26]. Innovative mod-
els like virtual clinics [59] and mobile health counselling systems [61] are expanding
telehealth’s reach.

Telemedicine innovations are bridging healthcare accessibility gaps, improving patient
engagement, and enhancing healthcare system efficiency in South Africa, Kenya, and
Nigeria (see Table 4). However, the degree of adoption varies by country and is influenced
by technological infrastructure, healthcare system maturity, and socio-economic factors.
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Table 4. Summary of studies on Telemedicine innovations and adoption (enablers, target population,
technology platform, and prospects across uncluded studies) (n = 10).

Technology Target Adoption

Study Year Country o corm Population Enablers Level Prospect
y South Healthcare Digital infrastructure, healthcare Improved access,
Day etal. [54] 2023 Africa Text message (SMS) providers readiness, provider engagement Moderate cost-effectiveness, scalability
Morris et al. [56] 2024 Sou'th WhatsApp Heal.thcare Dlgltal mfrastrgct‘ure, system Moderate He.ahhcare accgsmblhty,
Africa providers readiness, provider competency efficiency, service quality
South Infrastructure reliability, digital Healthcare accessibility,
Blocker et al. [59] 2023 . Microsoft Teams Patients Y, 18 Moderate  infrastructure development,
Africa competency, system readiness . .
service adaptation
. . .. . . Healthcare outreach, community
Obi-Jeff et al. [52] 2021 Nigeria Mobile health Caregivers Digital access, literacy barriers, Low engagement, immunisation
application (IRISS) and parents community engagement
adherence
Patients and Community acceptance, user Healthcare access, maternal
Udenigweetal. [25] 2022 Nigeria Text message (SMS)  healthcare Y y f’h ¢ High oo atilisati
providers engagement, healthcare access outcomes, service utilisation
. A Integrated mobile . Healthcare support, digital Healthcare accessibility,
Itanyietal. [53] 2023 Nigeria health platform Patients literacy, technology acceptance Moderate maternal care
mHealth Digital accessibility, service Healthcare access,
Meffertetal. [16] 2024 Kenya (audio-only mobile Patients d ‘lg Y Moderate ffocti 4
phone) elivery cost-effectiveness
Smillie et al. [50] 2014 Kenya mHealth (WelTel Patients Digital access, cost-efficiency High Patle_nt gngagement, care
text) continuity, stigma reduction
mHealth (SMS Community engagement, Healthcare outreach,
Obi-Jeff et al. [55] 2022 Nigeria . Patients healthcare workforce, Moderate  immunisation adherence, service
Reminder System) .
infrastructure development access
Healthcare access, digital Healthcare accessibility,
Onyeabor etal. [26] 2024 Nigeria Web-based App Patients r I8 Low cost-effectiveness, system

solutions, patient engagement o
/P 838 resilience

3.3.2. Healthcare Delivery and Public Health Impact

Telemedicine has significantly transformed healthcare accessibility as emphasised in
the studies [6,40,44]. Its integration into healthcare delivery systems has proven effective
in enhancing remote patient education, consultation, and treatment. The studies have
highlighted mHealth interventions such as WhatsApp-based consultations [19,42,61-64],
SMS-based platforms [14,20,58,65-70], and mobile health tools [4,13,15,57,71,72] as essential
components in bridging healthcare access gaps. These technologies have been particu-
larly effective during public health crises, including the COVID-19 pandemic, where they
alleviated pressure on primary care facilities and facilitated patient monitoring [73].

Mobile-based telemedicine innovations have played a crucial role in addressing
In maternal and child health, Sarna et al. [74] and
Owolabi et al. [58] demonstrated how mobile counselling and remote monitoring improved

specific healthcare challenges.

HIV treatment adherence and diabetes management among mothers and infants. Similarly,
Adam et al. [71] and Ochieng et al. [20] emphasised that digital interventions enhance
maternal knowledge and support postnatal care. Lalla-Edward et al. [13] found that mo-
bile health apps like iThemba Life facilitated real-time access to HIV viral load results,
reducing the need for frequent hospital visits. In mental health and psychosocial support,
Jarvis et al. [61] demonstrated the effectiveness of WhatsApp-based interventions in re-
ducing loneliness among the elderly. Similarly, Atujuna et al. [65] highlighted mHealth
platforms for youth living with HIV. Furthermore, Dulli et al. [75] and Ronen [63] show-
cased how social media and digital health platforms enhance adherence to ART treatment
among youth.

Reproductive health interventions have also benefited from telemedicine. Akande et al. [4]
and Johnson et al. [69] discussed the effectiveness of mobile platforms for delivering sexual
and reproductive health (SRH) education, reducing barriers related to stigma and geo-
graphic inaccessibility. Constant et al. [72] examined self-assessment tools for medical
abortion, demonstrating improved autonomy for women seeking reproductive care. Non-
communicable disease (NCD) management has also seen a significant impact through
telemedicine. Bobrow et al. [14] and Vedanthan et al. [76] showcased how SMS-based inter-
ventions enhanced medication adherence for hypertension management. Piotie et al. [77]
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demonstrated the benefits of nurse-driven, home-based digital interventions for insulin
management in type 2 diabetes patients.

The role of Al and chatbots in telemedicine is emerging, with Ochieng et al. [20] ex-
ploring Al-enabled SME-based platforms for maternal, newborn and child health (MNCH)
in informal settlements. Janssen et al. [5] highlighted an HIV self-testing mobile app,
emphasising the importance of privacy and confidentiality in digital health services.

The COVID-19 pandemic further highlighted telemedicine’s role in ensuring continu-
ity of care. Gold-Olufadi et al. [42] emphasised the increased adoption of teledermatology
in Nigeria, reducing patient—clinician contact while ensuring effective skin condition man-
agement. Blocker et al. [33] highlighted how virtual telemedicine clinics bridged healthcare
access in rural and underserved areas.

Despite these advancements, barriers to adoption persist. Nyamu et al. [49] and
Amoakoh et al. [78], among others, identified infrastructure limitations, digital illiteracy,
and economic constraints as major challenges. Feldacker et al. [67] suggested that strength-
ening two-way SMS communication could improve medication adherence. Similarly,
Lodhia et al. [79] emphasised the need for investment in tele-ophthalmology services to
expand specialist care in remote areas.

Telemedicine has played a vital role in transforming healthcare delivery in South
Africa, Kenya, and Nigeria, with mHealth platforms and mobile innovations significantly
improving healthcare accessibility. However, infrastructural challenges, economic barriers,
and digital illiteracy must be addressed to maximise its full potential. Table 5 summarises
the insights from the studies.

Table 5. Summary of studies on healthcare delivery and public health impact (analysis of telemedicine

interventions, public health outcomes, and key challenges) (n = 32).

Adoption

Study Year  Country Focus Intervention Level Challenges
Digital Literacy, Infrastructure Issues,
Mash et al. [19] 2022 Sou'th Diabetes management mfealth (WhatsApp Moderate Technical Challenges, Sustainable
Africa Chatbot) E
ngagement.
Lo . . . Infrastructure Limitations, Digital Literacy,
Khanetal. [15] 2022 Nigeria Endocrinology Teleconsultation (video) Moderate Data Protection and Privacy Concerns.
Harder et al. [80] 2020 Kenya Mental health (AUDs) mHealth (phone calls) Moderate irtlifgri?;ructure barriers, literacy gaps, social
) Maternal health . Access barriers, contact challenges,
Sarna etal. [74] 2019  Kenya (PMTCT) mHealth (phone calls) High scheduling limitations.
Owolabi et al. [58] 2019 South Diabetes management mHealth (text messaging) ~ High Digital barriers, literacy gaps, socioeconomic
Africa challenges
Hasselberg et al. [57] 2017 Sou'th Acute burns Teleconsultation Moderate Infrastructure ba'rners, digital competency,
Africa (Smartphone app) resource constraints
. South Technology barriers, participant retention,
Jarvisetal. [61] 2019 Africa Mental health (LI-CBT)  mHealth (WhatsApp) Low digital literacy.
Sexual and Privacy concerns, access barriers,
Akande etal. [4] 2024  Nigeria reproductive health Web-based App High vacy e ’
(SRH) socioeconomic factors.
Adam etal. [71] 2023 South Maternal health mHealth (SAS videos) High Technology access, digital literacy,
Africa infrastructure barriers.
Lalla-Edward etal. [13] 2022 i(;qth HIV care mHealth (mobile App) High Access barriers, technical limitations,
rica connectivity issues.
Zunza etal. [70] 2017 Sou'th Maternal health mHealth (text messaging) ~ Moderate Heah}'\care resources, provider training,
Africa participant engagement.
Family planning and . o . .
Johnson et al. [69] 2017  Kenya reproductive health mHealth (text messaging) ~ Moderate Demographic bias, evaluation barriers.
Davies etal. [17] 2021 Sou}h Paediatric epilepsy Wearable devices & App Moderate Technology access, security concerns, literacy
Africa barriers
Constant et al. [72] 2014 ilg:lltg; Maternal health gggglg; (chat application Moderate Digital literacy, infrastructure reliability.
Bobrow et al. [14] 2014 i(}u'th Hypertension mHealth (SMS) Moderate Limited engagement, digital literacy.
rica management
. Sexual reproductive mHealth (USSD-based Economic barriers, Privacy concerns, Digital
Macharia et al. [6] 2022 Kenya health (SRH) app) Moderate literacy.
Janssen et al. [5] 2020 South HIV care mHealth (mobile App) Moderate Technology access, literacy barriers, security

Africa

concerns.
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Table 5. Cont.

Adoption

Study Year  Country Focus Intervention Level Challenges
Maternal, newborn, .. .
Ochieng et al. [20] 2024 Kenya and child health AlI-tefniIl;led SMS-based High Ir;frastr;c?tre , digital literacy, stakeholder
(MNCH) platfo engagement.
Atujuna et al. [65] 2021 Sou'th HIV care mHealth (SMS) Moderate Ir}fr'astrl'lcture barriers, access limitations,
Africa digital literacy
Blocker 2024 [33] 2024 Sou_th Primary healthcare Virtual clinic system Moderate 1nfrastructur.e barriers, digital literacy,
Africa (web-based app) implementation challenges.
Kurth etal. [81] 2019  Kenya HIV care mHealth (mobile App) High Infra§ tructure barriers, stigma concerns,
provider resistance.
Zanoni et al. [64] 2024 Sou'th HIV care mHealth (WhatsApp) Moderate Technology ba.r riers, attendance challenges,
Africa infrastructure issues.
Piotie etal. [77] 2021 South Diabetes management mobile App Moderate Infrastructure barriers, provider resistance,
Africa resource limitations.
Harrington et al. [68] 2019  Kenya Maternal health mHealth (SMS) High Partne}’ engagement, recruitment challenges,
reporting bias.
Dulli etal. [75] 2020  Nigeria HIV care Social media (Facebook) High Digital literacy, Supportive infrastructure.
. . Demographic inconsistencies, Economic
Vedanthan et al. [76] 2019  Kenya Hypertension care mHealth (mobile App) Moderate barriers, Lack of health insurance.
South . Technology access, digital literacy,
Bergam etal. [62] 2019 ‘Africa HIV care mHealth (WhatsApp) High connectivity barriers.
Voluntary medical . . .
Feldacker atal. [67] 2023 Sou'th male circumcision mHealth (SMS) Moderate Technalogy 'barrlers, provider literacy,
Africa patient confidence.
(VMMCQ)
Lodhia etal. [79] 2016  Kenya Ophthalmic health mHealth (mobile App) Moderate Infras.truc.tgre barriers, digital literacy,
sustainability challenges.
§ . ) S Teledermatology Infrastructure barriers, awareness gaps, cost
Gold-Olufadi et al. [42] 2023  Nigeria Dermatology care (WhatsApp) Moderate limitations
Ronen etal. [63] 2023  Kenya HIV care mHealth (WhatsApp) High Technology access, dl.gltal literacy,
implementation barriers
Aunon et al. [66] 2023  Kenya HIV care mHealth (SMS) High Technology access, recruitment barriers,

literacy gaps

3.3.3. Equity, Policy, and Socioeconomic Factors of Telemedicine Adoption

For the telemedicine policy frameworks, equity considerations, and socioeconomic
factors across South Africa, Kenya, and Nigeria, each country exhibits distinct adoption
trends, with Nigeria’s telemedicine growth centred in urban and peri-urban areas through
mobile health services [37,44,60], Kenya focusing on rural outreach [28,49,82]. South Africa
is leveraging digital health for specialist care, chronic disease management, and mental
health support [40,47,83]. However, challenges persist, as shown in Table 6, limiting
equitable access and large-scale implementation.

Despite telemedicine’s potential to improve access, it risks exacerbating inequities if
digital literacy, affordability, and infrastructure gaps remain unaddressed. Women, elderly
individuals, and persons with disabilities often struggle with adoption due to cultural and
technological barriers [15,61]. In South Africa, Pillay et al. [83] highlighted that language
diversity and digital disparities hinder equitable telemedicine adoption, necessitating
policies that improve access for marginalised populations. Similarly, Ikwu et al. [44]
emphasised the need for strong legal frameworks to bridge socioeconomic disparities in
telemedicine use. In contrast, Gbadamosi et al. [37] underscored affordability as a critical
determinant of adoption in low-income communities.

Regulatory gaps further complicate implementation. Endler et al. [40] pointed out that
women in low-resource settings face policy-related barriers when accessing telemedicine
for reproductive health. Stocks et al. [82] and Salako et al. [84] stressed the need for
inclusive policies and digital infrastructure investment to ensure telemedicine reaches
disadvantaged groups. Nyamu et al. [49] observed that Kenya recognises the role of its
telemedicine strategy in addressing health inequities, yet widespread adoption remains
constrained by financial and technical limitations. Similarly, Onsongo et al. [28] noted that
policy inconsistencies and limited ICT infrastructure hinder equitable access, particularly
in underserved areas.

Institutional readiness plays a key role in adoption. Olufunlayo et al. [60] examined
Nigerian tertiary health institutions and found that funding shortages, inadequate infras-



Healthcare 2025, 13, 762

13 of 25

tructure, and health insurance coverage slow telemedicine adoption. Adenuga et al. [35]

identified economic constraints as a significant barrier to clinician participation in

telemedicine, while Cilliers and Flowerday [47] noted that rural healthcare workers often

lack digital skills, further limiting adoption. Addressing these barriers requires tailored

interventions, such as targeted training and incentives for healthcare professionals.

Table 6. Summary of studies on equity, policy, and socioeconomic factors of telemedicine adoption

(analysis of policy frameworks, socioeconomic influences, equity considerations, and challenges

affecting telemedicine adoption) (n = 11).

Study Year  Country Policy Focus IS::cctl:))resconomlc Equity Considerations Challenges Recommendations
Health
Professions Affordability, Yes (rural and underserved Infrastructure costs
Pillay et al. [83] 2021 South Council of South  digital literacy, communities, low-income technology access ’ Policy reforms
yetak Africa Africa (HPCSA) infrastructure populations, and ethnic and dieital li 4 ! y ’
. L igital literacy
telemedicine access linguistic minorities)
guidelines
Affordability, No regulation,

Ikwu et al. [44] 2021  Nigeria No gllgltal literacy, Yes (rural. z?nd underserved netwqu issue, Legislation
inadequate communities) electricity issue, and advocacy.
infrastructure cultural beliefs
Affordability, Yes (women, low-income .

L e 170 populations, ethnic and Digital access, .
/ South digital literacy, L T . . Guided self-assessment

Endler etal. [40] 2022 Africa No aceess to linguistic minorities, rural literacy barriers, rotocols
technolo and underserved systemic constraints P )

8y communities)
Lack of reliable
Affordability, internet connectivity,
digital literacy, Yes (rural and underserved affordability of
bad Letal - internet ities. low-i technology, digital Integrated mHealth

Gbadamosi et al. [37] 2018 Nigeria No .. communities, low-income . A
connectivity, lati d literacy, inadequate platforms.
health populations, and women) health
infrastructure infrastructure, and

policy constraints
Affordability, Yes (rural e?nd unde;rserved Ipfrasl_'ruc‘mre, -
.. . communities, low-income financial resources, Context-specific

Stocks et al. [82] 2022 Kenya No digital literacy, . ) . .

; populations, and ethnicand ~ inadequate training development.
and infrastructure lineuistic minoriti

inguistic minorities) and support
o Socioeconomic
Affordability, .
Salako et al. [84] 2016  Nigeria No digital literacy, Yes (rural. a.nd underserved status, technology Public awareness

. communities) adoption, system programs.
and infrastructure integration
Affordability, Infrastructure

Nyamu et al. [49] 2015 Kenya No 'dlgltal literacy, ICT ~ Yes (rural. gnd underserved hrnlt'atlons, cost Orgamsatl.onal
infrastructure, and communities) barriers, resource collaboration.
economic levels scarcity
Infrastructure Esrsn(rl;‘::f&t?:sd 11; I‘:S?;scf;eed Infrastructure
costs, digital . ’ limitations, provider .

Onsongo et al. [28] 2023  Kenya No literacy, resource populations, elderly readiness Policy reform.
limitat}i,,ons populations, and people re, ulator, aps

living with chronic disease) & Y &3P
Affordability, Yes (rural and underserved Infrastructure gaps,
- inadequate communities, low-income funding limitations, Policy reforms and

Olufunlayoetal. [60] 2023 Nigeria No infrastructure,and  populations, and elderly regulatory capacity building.
digital literacy populations) constraints

Lack of
Aoy, Jelrldundenend - emburenen

Adenuga etal. [35] 2017  Nigeria No digital literacy, . . 1 policy, .. Reimbursement policy.
and infrastructure populations, and people internet connectivity,

living with chronic diseases) ~ and inadequate
infrastructure
Access to Unreliable electricity

Cilliers and / 2014 Soqth No tf}chnology, digital ~ Yes (rural. e?nd underserved §upply poor Education and fraining.

Flowerday [47] Africa literacy, communities) internet connectivity,
affordability digital literacy

4. Comparative Insights on Adoption, Challenges, and Prospects

The adoption, challenges and prospects of telemedicine across South Africa, Nigeria,

and Kenya vary significantly as noted from the various thematic insights (Section 3.3.1)

due to differences in digital infrastructure, healthcare policies, and socioeconomic factors.

While some countries have made substantial progress, others still face barriers to large-

scale implementation. However, mobile health (mHealth) interventions, Al-powered
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telemedicine platforms, and cloud-based health solutions are gaining momentum as viable
alternatives to traditional healthcare delivery [20,35,40,49].

4.1. South Africa

South Africa exhibits the highest level of telemedicine adoption among the three
countries, primarily due to its relatively strong digital health infrastructure and structured
healthcare policies [19,47]. The country has successfully integrated telemedicine tools,
such as WhatsApp-based platforms, Al-enabled chatbots, and remote patient monitoring
systems, into routine healthcare services. Studies highlight the growing use of virtual
consultation platforms like Microsoft Teams for specialist consultations and chronic disease
management [33].

Several key enablers have contributed to South Africa’s moderate to high adoption
levels. These include

e  Digital Infrastructure: A strong mobile and broadband network, particularly in urban
areas, has facilitated real-time teleconsultations and remote diagnostics [33,57,59].

*  Government and Institutional Support: Existing telemedicine policies and professional
guidelines, such as those by the Health Professions Council of South Africa (HPCSA),
have provided a regulatory framework for telehealth services [83].

*  Healthcare Provider Readiness: The integration of mobile health (mHealth) platforms
and wearable medical devices into South Africa’s healthcare ecosystem suggests high
provider acceptance of telemedicine solutions [13,77].

Notwithstanding these advancements, telemedicine adoption within South Africa re-
mains uneven, with rural and underserved communities experiencing limited access due to
infrastructure challenges and affordability concerns [33,40]. Notably, the included studies
primarily focus on telemedicine interventions in Gauteng [13,54,65,67,71,77], KwaZulu-
Natal [56,61,62,64,83], Western Cape [5,14,17,19,40,57,59,65,70,72], Northern Cape [33],
North West [54], and Eastern Cape [47,58]. Among these, Gauteng and Western Cape re-
ceive the most attention, likely due to their advanced healthcare infrastructure and greater
digital connectivity, which facilitate the adoption of telemedicine solutions. KwaZulu-
Natal and Eastern Cape also feature prominently. However, coverage of Northern Cape
and North West is minimal, suggesting a need for further exploration of telemedicine in
these provinces.

Nonetheless, despite their high rural populations and persistent healthcare access
challenges, several provinces, including Limpopo, Mpumalanga, and Free State, are notably
not mentioned in the included studies. These regions often experience limited digital infras-
tructure, lower health workforce availability, and fewer specialist services, making them
critical areas for telemedicine expansion [85,86]. Extending digital health initiatives to these
underserved areas by strengthening network infrastructure, improving the affordability of
telehealth services, and implementing community-based digital literacy programmes is
critical to enhancing equitable access to healthcare and ensuring that telemedicine benefits
are more evenly distributed across South Africa.

4.2. Kenya

Kenya has demonstrated moderate adoption of telemedicine, particularly through
mHealth platforms [50,80], Al-enabled SMS interventions [20], and remote consultation [63]
services. The country’s strong mobile-first approach to healthcare delivery has enabled cost-
effective and scalable digital health interventions, especially for maternal and reproductive
health services, infectious disease management, and chronic care [6,66].

Key enablers of telemedicine adoption in Kenya include
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*  Mobile Health Innovations: Kenya has successfully integrated Al-powered diagnostics,
SMS-based maternal health tracking, and mobile-based family planning support into
its telemedicine ecosystem [20,63,69].

¢ Government-Led Initiatives and International Support: Strategic partnerships with
global health organisations and government-driven telemedicine programs have
accelerated mHealth adoption in rural and underserved regions [64,76].

e  Affordable and Scalable Solutions: The preference for low-cost telehealth solutions,
such as SMS reminders and voice-based telehealth consultations, has improved acces-
sibility for low-income populations [62,81].

Notably, the included studies on Kenya predominantly focus on urban and peri-urban
regions, particularly Nairobi [6,20,28,50,63], Kisumu [16,28,68,74,82], and Mombasa [66],
where telemedicine interventions address maternal health, HIV care, and community-
based digital health solutions. Other regions such as Eastern Province [49,80], Siaya [68],
Nakuru [79], and Uasin Gishu [76,81] are also represented but with fewer studies. However,
rural and underserved areas, particularly in Northern Kenya and remote coastal regions,
receive little to no coverage in the reviewed literature. This limited focus suggests a gap
in telemedicine adoption and implementation in these regions, underscoring the need for
expanded research and tailored interventions that address infrastructural limitations and
healthcare disparities in resource-constrained settings.

4.3. Nigeria

Telemedicine adoption in Nigeria remains low to moderate, primarily due to struc-
tural and infrastructural constraints [4,15]. While mHealth interventions have gained
traction, the country still lacks a formalised national telemedicine policy, creating uncer-
tainties regarding implementation and provider incentives [60]. However, several digital
health initiatives, particularly SMS-based maternal health interventions, mobile health
applications, and virtual consultations, are promising to enhance patient engagement and
accessibility [35,75].

Key drivers of telemedicine adoption in Nigeria include

*  Mobile Technology Penetration: High mobile phone usage has facilitated mHealth
adoption, particularly in maternal and child health services [25].

¢  Community-Based Digital Health Models: Text-based healthcare education platforms
and community health worker-driven telemedicine programs have improved outreach
in some rural and suburban areas [52,53].

*  Private Sector and International Investments: Growing interest in telemedicine
from international organisations and technology companies has led to developing
technologies such as mhealth applications and telehealth applications for remote
consultations [26,52].

The studies highlight telemedicine interventions across various states in Nigeria, in-
cluding Edo [25], Benue [37,53], Akwa Ibom [75], Enugu [26], Cross River [75], Kwara [4],
Lagos [42,84], Oyo [42], FCT [15], and Kebbi [55]. These interventions primarily focus on
maternal health, infectious disease management, and digital health solutions. However,
despite their sizable populations and healthcare infrastructure challenges, states like Kano
and Ogun receive limited attention in the reviewed literature. As a commercial hub with
high digital penetration, Lagos presents opportunities for further telemedicine expansion.
At the same time, Kano and Enugu, with both urban and rural healthcare disparities,
could benefit from targeted digital health interventions, among other states not mentioned
(Osun, Kaduna, Anambra, Borno, Sokoto, and the like). The uneven geographic distri-
bution of studies underscores the need for a more inclusive telemedicine research and
implementation strategy to ensure equitable healthcare access across Nigeria.
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Overall, across South Africa, Kenya, and Nigeria, several common adoption patterns emerge:

Growing Mobile Health (mHealth) Integration: SMS-based health interventions, smart-
phone applications, and chatbots are increasing across all three countries.
Urban—Rural Disparities in Digital Health Access: While urban populations have
benefited from broadband-enabled telehealth services, rural communities still struggle
with connectivity, affordability, and digital literacy barriers.

Healthcare Provider Engagement as a Key Adoption Driver: The studies indicate
that clinician readiness, training, and institutional support are crucial in determining
telemedicine adoption levels.

Policy and Regulatory Influence on Adoption Rates: Countries with formalised
telemedicine policies (such as South Africa) exhibit higher adoption, whereas
countries lacking structured frameworks (such as Nigeria and Kenya) face slower
telemedicine integration.

Also, some common barriers persist, including the following.

Limited policy support: The absence of national telemedicine frameworks in Nige-
ria and Kenya prevents widespread adoption. Even in South Africa, where some
guidelines exist, gaps in regulatory structures hinder full-scale implementation.
Financial constraints: The cost of internet, mobile data, and digital devices remains a
significant obstacle, particularly in low-income and rural areas. Many patients and
providers cannot afford the necessary technology to engage in telemedicine services.
Infrastructure limitations: Unreliable electricity, weak broadband connectivity, and
a lack of ICT infrastructure hinder telemedicine effectiveness, particularly in remote
and underserved communities.

Healthcare provider resistance: Many clinicians remain reluctant to adopt telemedicine
due to workflow disruptions, lack of financial incentives, and concerns over diagnostic
accuracy in virtual settings.

Digital literacy gaps: A lack of patient and provider familiarity with telemedicine tools
affects adoption rates, requiring greater digital education and training investment.

Looking forward, several shared opportunities for telemedicine expansion emerge

across the countries:

Policy Reforms and Regulatory Advancements: The development of national
telemedicine policies that include clear reimbursement structures, licensing regu-
lations, and data protection laws will drive long-term sustainability and provider
adoption. South Africa’s existing framework serves as a model that Nigeria and Kenya
can adapt to suit their unique healthcare needs.

Equity-Focused Interventions: Targeted digital inclusion programs, such as subsidised
internet access, community-based telemedicine hubs, and digital literacy training, can
improve access to telehealth services in rural and underserved communities.
Expansion of Broadband and Mobile Infrastructure: Investments in broadband
expansion, mobile network reliability, and electricity infrastructure will enhance
telemedicine accessibility, particularly in remote regions.

Al and Machine Learning in Telemedicine: Integrating Al-powered diagnostics, predic-
tive analytics, and personalised health recommendations presents new opportunities
for scalable, efficient healthcare delivery. Al-driven chatbots and virtual assistants can
enhance patient engagement and triage systems, reducing the burden on overstretched
healthcare facilities.

Public-Private Partnerships: Strengthening collaborations between governments,
technology firms, and healthcare institutions can accelerate investment in digital
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health infrastructure, subsidise access to telemedicine services, and support healthcare

workforce training.

* Incentivising Healthcare Providers: Capacity-building programs and financial incen-
tives for healthcare providers will improve digital literacy and encourage telemedicine
integration into mainstream healthcare workflows.

Nonetheless, telemedicine adoption across South Africa, Nigeria, and Kenya is pro-
gressing at different rates, influenced by infrastructure readiness, policy frameworks, and
healthcare provider engagement. While South Africa leads in adoption, Kenya’s mobile-
first approach and Nigeria’s emerging mHealth innovations highlight the transformative
potential of digital health solutions. Addressing infrastructure gaps, provider training,
affordability constraints, and policy limitations will accelerate widespread telemedicine
adoption and ensure equitable access to digital healthcare across sub-Saharan Africa.
Table 7 presents an overview of the adoption, policy and implementation. Also, in Figure 4,
the illustration of the insights from the countries is presented, showcasing adoption factors

and prospects.

Table 7. Telemedicine adoption, Ccallenges and prospects across South Africa, Kenya, and Nigeria
(summary of regulatory frameworks, infrastructure, equity, digital literacy, economic factors, and

opportunities).
Aspect South Africa Kenya Nigeria
. Existing telemedicine guidelines No formal national policy; Absence of a national

Policy - .
Frameworks (HPCSA) require updates for regulatory gaps hinder large-scale framework; weak enforcement

modern integration adoption mechanisms
Equity and Digital divide remains a challenge, High costs and 1¥m1te.d access to Soc10ec0n0m1c dlspe}rlt'les and

. . technology restrict widespread infrastructure gaps limit
Access particularly in rural areas - -
adoption equitable access
Fair internet coverage, but . Poor network coverage and
L L Unstable power supply and limited .

Infrastructure  connectivity issues persist in frequent power outages hinder

Private Sector
Role

Digital
Literacy

Economic
Factors

Opportunities

underserved areas

Private investment is increasing, but
policy gaps restrict full-scale
expansion

Inadequate digital literacy among
healthcare providers and users
Telemedicine costs vary;
affordability remains a barrier for
low-income populations

Policy reforms, digital incentives,
and improved connectivity could
drive expansion

broadband availability

Limited private sector engagement;
greater public—private partnerships
needed

Insufficient digital skills impede
telemedicine adoption

High data and device costs limit
adoption, particularly in rural
communities

Government support, mHealth
integration, and USSD-based
solutions offer potential

telemedicine adoption

Some government-backed
initiatives exist, but long-term
sustainability is uncertain
Limited digital literacy remains
a key barrier to implementation
High mobile data costs and
limited financial incentives slow
adoption

Strengthened public—private
partnerships could enhance
access and sustainability

Likewise, the acceptance of telemedicine in South Africa, Kenya, and Nigeria is shaped
by various socio-cultural factors, including trust in digital health services, gender norms,
and traditional healthcare practices. In many rural communities, scepticism toward remote
consultations persists due to concerns over misdiagnosis and the impersonality of virtual
care [44]. Gender-related barriers also impact access, particularly in conservative societies
where women may face restrictions on engaging with male doctors via telehealth plat-
forms [56]. Additionally, the strong reliance on traditional medicine in certain regions may
limit the adoption of digital healthcare, as patients often seek guidance from traditional
healers before consulting formal healthcare providers [25]. Addressing these challenges
through culturally sensitive awareness campaigns, community engagement, and integrat-
ing trusted local healthcare figures into telemedicine initiatives could enhance adoption

and acceptance.
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5. Discussion

The findings of this systematic review provide a comprehensive understanding of
telemedicine adoption, healthcare delivery impact, and the influence of policy, equity, and
socioeconomic factors in South Africa, Kenya, and Nigeria. The results highlight significant
progress in telemedicine integration, driven by mobile health (mHealth) technologies,
digital platforms, and government-backed initiatives. However, several challenges persist,
including infrastructure gaps, digital literacy barriers, and regulatory constraints, which
limit telemedicine’s full potential. This discussion synthesises the key insights from the
studies, integrating comparative adoption trends, implementation barriers, and prospects.

The adoption varies across South Africa, Nigeria, and Kenya, shaped by the availabil-
ity of digital infrastructure, healthcare policies, and public-private partnerships. South
Africa demonstrates relatively high telemedicine adoption, leveraging mobile applica-
tions, WhatsApp-based platforms, and video consultations to enhance healthcare de-
livery [19,56]. With an internet penetration rate of 74.7% as of January 2024 (https:
/ /datareportal.com/reports/digital-2024-south-africa (accessed on 2 February 2025)),
South Africa benefits from well-established broadband infrastructure, supporting real-
time virtual consultations [83]. Nigeria, in contrast, experiences moderate adoption, largely
through SMS-based mHealth interventions such as the IRISS platform and Text4Life [25,52].
Although Nigeria has a high mobile phone penetration rate (over 150 million users),
the internet penetration rate stood at 45.5% of the total population at the start of 2024
(https:/ /datareportal.com /reports/digital-2024-nigeria (accessed on 2 February 2025)),
low digital literacy and inconsistent broadband access remain barriers [53]. With a growing
focus on low-cost telemedicine solutions, Kenya has prioritised SMS-based and Al-enabled
interventions, particularly in maternal and child health programs [20,50]. The WelTel
platform, for instance, has demonstrated effectiveness in improving patient engagement
and adherence [16].

The reviewed studies indicate a positive impact of telemedicine on healthcare delivery,
particularly with some statistical results in improving patient adherence, recovery, treat-
ment retention, and accessibility in underserved areas. For instance, HIV care interventions
using mobile health (mHealth) solutions in South Africa, Kenya, and Nigeria reported
improved retention rates among youth living with HIV, with adherence increasing by
approximately 60% [64] retention in care and a 74% [66] viral load suppression rate in some
programmes. Similarly, maternal health interventions such as SMS-based intervention
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systems in Kenya resulted in a 20% increase in mothers seeking care [20]. However, com-
prehensive longitudinal studies quantifying direct health recovery rates remain limited,
highlighting a gap to explore.

Specifically, despite the transformative potential of telemedicine, several structural
and policy-related challenges hinder widespread adoption. Infrastructure limitations,
particularly unreliable internet connectivity and power supply, are critical barriers in
Nigeria and Kenya [28,42]. South Africa, while having a relatively better ICT infrastructure,
still faces issues of digital divide and healthcare accessibility in rural communities [40].

On gender and equity disparity, studies highlight that women, elderly individuals,
and individuals in low-income regions often experience disparities in telemedicine access
due to limited digital literacy and technology affordability [40,61]. Furthermore, the lack of
a formalised telemedicine regulatory framework in Nigeria and Kenya restricts large-scale
implementation [28,44]. South Africa’s Health Professions Council (HPCSA) provides some
guidelines for telemedicine, but there is still a need for clearer reimbursement policies and
data protection measures [83].

Data accessibility and protection as emphasised by Pillay et al. [83] remain another
critical concern in telemedicine adoption, particularly regarding the protection of electronic
health records (EHRs). Several studies [44,60] highlight the risks associated with data
breaches, lack of encryption, and inadequate cybersecurity policies. The absence of unified
regulatory frameworks across African nations exacerbates these vulnerabilities. Addressing
these concerns requires the implementation of robust encryption standards, multi-factor
authentication, and region-specific legal frameworks to ensure compliance with global
health data protection policies, such as the General Data Protection Regulation (GDPR).

While telemedicine enhances healthcare accessibility, concerns about misdiagnosis can
occur due to reliance on remote assessments and limited diagnostic capabilities in some
settings. Studies such as Blocker et al. [33] emphasised that the successful implementation
of virtual clinics relies heavily on reliable network connectivity, particularly in remote,
rural, and underserved areas where such connectivity may be lacking. These challenges
can indirectly contribute to potential issues, including misdiagnosis, if communication or
data transmission is compromised. Similarly, Ikwu et al. [44] highlighted that misdiagnosis
in telemedicine can arise due to limited physical examinations, reliance on technology, and
challenges in obtaining comprehensive patient history and informed consent, all of which
may compromise diagnostic accuracy. Al-assisted diagnostics and improved training for
healthcare workers could mitigate these challenges, ensuring greater reliability in remote
healthcare delivery. Conversely, despite its advantages, telemedicine cannot fully replace
in-person consultations for severe or complex conditions requiring manual intervention.
Hybrid healthcare models that integrate telemedicine with direct clinical interventions are
important in such cases requiring in-person intervention.

Likewise, effective feedback mechanisms are essential for improving telemedicine
services. In South Africa, feedback from HIV care apps such as iThemba Life received
positive patient feedback, with 93% reporting that it was very helpful, 85.5% finding it easy
to understand the results, and 97.3% wanting to continue using it for HIV VL results [13].
Studies in Kenya and Nigeria show that mobile health apps implementing two-way feed-
back loops achieved a response rate of 54.9% [6], with 52.4% [55], allowing healthcare
providers to tailor interventions more effectively. However, feedback mechanisms remain
underutilised in some areas due to digital literacy barriers and reluctance to engage in
post-consultation evaluations.
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5.1. Recommendations and Future Directions

To optimise telemedicine adoption and the impact of healthcare delivery, the following
recommendations are proposed:

¢  Strengthening Policy Frameworks: Governments in Nigeria, Kenya, and South Africa
should establish comprehensive national telemedicine policies that include reimburse-
ment models, licensing regulations, and data privacy laws [28,35].

* Infrastructure Development: Investment in broadband expansion, reliable power
supply, and digital infrastructure is essential to support telemedicine scalability in
rural and underserved regions [49,60].

¢ Enhancing Digital Literacy: Training programs targeting healthcare providers and
patients can improve telemedicine usability and acceptance, particularly among
marginalised populations [47,83].

e Public-Private Partnerships: Encouraging collaboration between governments, tech-
nology firms, and healthcare institutions can drive investment in telemedicine infras-
tructure and service delivery [37,82].

e Equity-Driven Strategies: Targeted interventions such as subsidised mobile health
services, Al-enabled health assistants, and localised telemedicine platforms should be
prioritised to address healthcare disparities [40,61,84].

Future research should focus on assessing the long-term impact of telemedicine on
patient outcomes, particularly in managing chronic diseases and maternal healthcare,
as follows:

*  Longitudinal Impact Studies: Assess the long-term effectiveness of telemedicine inter-
ventions in improving health outcomes, particularly for chronic disease management
and maternal healthcare.

*  Regulatory and Ethical Considerations: Explore data governance, cybersecurity, and
patient consent frameworks to ensure ethical and secure telemedicine practices.

e Cultural and Social Acceptance: Research on the socio-cultural factors influencing
telemedicine adoption, including trust in digital health solutions, is essential for
tailoring interventions to diverse populations.

*  Artificial Intelligence (AI) and Emerging Technologies: Investigating the integration
of artificial intelligence, wearable health devices, and blockchain for data security can
enhance telemedicine effectiveness.

5.2. Study Limitations

This study has some limitations that should be acknowledged. First, variations in study
methodologies and telemedicine definitions across the reviewed literature may introduce
inconsistencies in analysis. Second, the rapidly evolving nature of telemedicine technologies
means that some recent advancements may not have been captured comprehensively,
particularly those outside the scope of the included studies. Finally, the study relied
on secondary data, and primary fieldwork or interviews with healthcare providers and
policymakers could provide deeper insights into adoption, challenges and opportunities.

6. Conclusions

This systematic review underscores the transformative role of telemedicine in ad-
dressing healthcare challenges across South Africa, Kenya, and Nigeria. Telemedicine
has demonstrated its potential to enhance healthcare accessibility, improve efficiency, and
bridge gaps in service delivery, particularly in resource-constrained settings. The findings
reveal that mHealth solutions, teleconsultation services, and Al-driven digital platforms
are actively reshaping healthcare delivery, particularly in maternal health, chronic disease
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management, and infectious disease care. However, disparities in adoption persist, pri-
marily due to infrastructural limitations, digital literacy gaps, economic constraints, and
fragmented policy frameworks.

A multi-faceted approach is essential for integrating telemedicine into mainstream
healthcare systems. Strengthening digital infrastructure, particularly in underserved areas,
alongside capacity-building programs for healthcare professionals, will enhance adop-
tion. Standardised regulatory frameworks and sustainable reimbursement models are
crucial for ensuring data privacy, interoperability, and long-term viability. Economic
barriers, such as high mobile data costs, must be addressed to improve accessibility for
low-income populations. Collaboration between governments, healthcare institutions,
and private stakeholders will be key to scaling telemedicine. By overcoming these chal-
lenges, telemedicine can drive equitable healthcare access and contribute to universal
health coverage in sub-Saharan Africa.
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