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Since the outbreak of COVID-19, the attention has now shifted towards universal vaccination to gracefully lift
strict COVID-19 restrictions previously imposed to contain the spread of the disease. Sub-Saharan Africa is
experiencing an exponential increase of infections and deaths coupled with vaccines shortages, personal protective equipment, weak health systems and COVID-19 emerging variants. Some developed countries integrated
telemedicine to reduce the impacts of the shortage of healthcare professionals and potentially reduce the risk of
exposure, ensuring easy delivery of quality health services while limiting regular physical contact and direct
hospitalization. However, the adoption of telemedicine and telehealth is still nascent in many sub-Saharan Africa
countries. Therefore, this study reﬂects on progress made towards the use of telemedicine, virtual health care
services, challenges encountered, and proffers ways to address them. We conducted a systematic literature review
to synthesise literature on telemedicine in sub-Saharan Africa. The study revealed that telemedicine provides
unprecedented beneﬁts such as improving efﬁciency, effective utilization of healthcare resources, forward triaging, prevention of medical personnel infection, aiding medical students' clinical observation and participation,
and assurance of social support for patients. However, the absence of policy on virtual care and political will, cost
of sustenance of virtual health care services, inadequate funding, technological and infrastructural barriers, patient and healthcare personnel bias on virtual care and cultural barriers are identiﬁed as limiting factors to the
adoption of virtual health care in many African health systems. To alleviate some of these barriers, we recommend
the development of robust policies and frameworks for virtual health care, the inclusion of virtual care in the
medical school curriculum, supporting virtual care research and development, increasing health funding,
removing monopolisation of telecommunication services, developing of virtual health solutions that address eccentricities of African health systems.

1. Introduction
The outbreak of coronavirus disease 2019 (COVID-19) brought a
transformative shift in many health systems globally posing unprecedented challenges and opportunities to improve healthcare services delivery. The virus was declared a public health emergency and a global
public health concern by the World Health Organization (WHO) on

January 30th, 2020 [1]. Immediately after the pronouncement, many
countries imposed stringent measures including social distancing, the
mandatory wearing of face masks in public places [2], self-isolation and
quarantine of suspected and positive individuals, a temporary ban of
public gatherings [3], closure of borders, sanitization, temperature
checking strategic entry points [4] and curfews to reduce further transmission and the catastrophic impact of the virus. However, COVID-19
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The remainder of the paper is structured as follows: Section 2 presents
the methodology adopted to carry out the review. Section 3 discusses
virtual healthcare services delivered through telemedicine, barriers and
challenges for effective integration of telemedicine in sub-Saharan Africa
health systems. Section 4 presents recommendations for the effective
integration of telemedicine. Finally, the conclusion is presented in Section 5.

measures like lockdowns, self-isolation, quarantine and stay-at-home
with unintended consequences, such as widening economic inequalities, abuse of substances [5], mental health problems [6], and
exacerbating poor medical outcomes. The sustainability of such measures
coupled with socio-economic impact in many regions has been contentious and presented various complications which subsequently led to
varying COVID-19 responses [7]. This can lead to partial adherence to
COVID-19 measures because of misdistribution of COVID-19 relief aid,
emerging psychological consequences of the pandemic, poor sanitation
[8], informal settlements, poverty and food insecurity, political and social unrests, religious and cultural activities, extended households and
weak health systems [9].
The containment of the pandemic was solemnly relying on prevention
measures and the utilization of digital health technologies. However, the
successful development of COVID-19 vaccines brought a glimpse of hope,
as countries thrive to vaccinate populations to attain herd immunity [10].
Nevertheless, this glimmer of hope seems to be elusive in some parts of
sub-Saharan Africa as the vaccination process encounters challenges.
These include shortage of vaccines [11], vaccine hesitancy [12], limited
access and supply, high cost of vaccines and insufﬁcient funding [13],
inequitable distribution of vaccines [14], lack of community engagement, conspiracy theory, competing livelihoods activities [15] and low
vaccination coverage [16]. Also, emerging COVID-19 variants retards
progress made during the ﬁrst wave and second wave as evident by the
exponential increase of infections in sub-Saharan Africa. As COVID-19
variants spread across Africa, it is becoming clear that responses
require action beyond the health sector and must be tailored to the local
situation [17] by effectively integrating telehealth and telemedicine solutions in health systems. For instance, virtual wards and telemedicine
have been utilized for remote monitoring of patients with COVID-19 to
avoid further hospital of patients with mild and manageable symptoms
[18]. Such patients are managed at home, their oxygen levels are
remotely monitored to reduce the burden on overwhelmed healthcare
professionals and health facilities. Telehealth involves the use of technology for remote healthcare [19]. Telemedicine is a subset of telehealth
that focuses on the use of electronic information and telecommunication
technologies (ICTs) to support and promote long-distance clinical health
care [20]. COVID-19 necessitates the use of telehealth and telemedicine
solutions to circumvent the challenges associated with in-person care
through virtual health care. These technologies provide remote patient
monitoring, consultation capture, storage, process and transmission of
patient health data, and establish communication between healthcare
professionals and patients. The integration of telemedicine in African
health systems can reduce the impacts of the shortage of healthcare
professionals and potentially reduce the risk of exposure thereby protecting health workers from COVID-19 infection [21]. Such innovations
can substantially improve and ensure easy delivery of quality health
services while limiting regular physical contact and direct hospitalization. However, the adoption of telemedicine and telehealth is still
nascent in many sub-Saharan Africa countries as compared to other
countries [22] despite their overwhelming beneﬁts in providing virtual
healthcare services to vulnerable healthcare systems especially in
resource-constrained settings during COVID-19. Interestingly, there is
still limited literature on the potential integration of telehealth and
telemedicine in sub-Saharan Africa health systems. This study aimed to
provide a comprehensive review on the potential and effective integration of telemedicine in sub-Saharan Africa health systems during
COVID-19 while introspecting at the implementation barriers. Therefore,
this study sought to achieve the following objectives:

2. Materials and method
The study adopted the preferred reporting items for systematic reviews and meta-analyses (PRISMA) model [23]. The PRISMA has been
extensively utilized health ﬁeld to conduct systematic reviews [24]. The
steps of the PRISMA model guided the literature search in various electronic databases on the utilization of telemedicine in sub-Saharan Africa
health systems to improve virtual care during the COVID-19 pandemic.
2.1. Search strategy
We searched published papers in the following online electronic databases; IEEE Xplore Digital Library, ACM Digital Library, Google
Scholar, PubMed, Science Direct, and Springer Link. The search keyword
used is as follows: “telemedicine” OR “telehealth” OR “digital health technology” OR “e-health” OR “electronic health” AND “COVID-19” OR “coronavirus disease” OR” SARS-CoV-200 OR” severe acute respiratory syndrome
coronavirus 200 AND “Africa” OR “sub-Saharan Africa”.
2.2. Study selection
We extracted 150 articles from electronic databases, as shown in
Fig. 1. The selected articles were screened based on the following: title
and abstract. We selected published peer-reviewed articles available
from the onset of COVID-19 to 31 August 2021. Incomplete articles,
opinion pieces, and non-peer-reviewed articles, and articles without
English translations were excluded from the study. To ensure that all
relevant articles were included in the study, the authors performed a
citations chain for each article retrieved. Duplicate articles were removed
from a pool of articles (see Fig. 1).
2.3. Eligibility criteria and quality assessment
After the selection of relevant articles, authors further assessed articles’ abstracts independently, and 34 articles were considered for review
eligibility. We further assessed full-text articles for eligibility and
removed 3 articles. Only 31 articles were considered in this study. The
study included published articles mainly for the utilization of telemedicine in African health systems to improve virtual care during the COVID19 pandemic. Steps followed to report the number of published articles
are presented in a PRISMA ﬂow diagram as shown in Fig. 1.
3. Discussion of results
All the relevant data from the selected articles were extracted and
synthesized in response to the research objectives. Published articles on
telemedicine adoption and utilization in Africa health systems are shown
in Table 1. From Table 1, we determined the percentage of articles based
on the study type as shown in Fig. 2.
This shows most published articles included in this study were review
papers(n ¼ 10), with 33% followed by cross-sectional studies (n ¼ 7).

 To explore virtual health services delivered through telemedicine in
sub-Saharan Africa during the pandemic
 To investigate challenges and barriers hindering effective integration
of telemedicine in sub-Saharan Africa health systems
 Propose recommendations for effective integration of telemedicine in
sub-Saharan Africa health systems

3.1. Virtual healthcare services offered through telemedicine during
COVID-19 in sub-Saharan Africa
Table 1 shows that several countries in Africa have been utilizing
telemedicine to provide virtual care while reducing secondary transmission and minimizing in-person care. Several reviews conducted by
2
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Fig. 1. PRISMA ﬂow diagram.

practice during COVID-19 [26], teledermatology [31], tele-education,
teleconsultation, teleradiology, telecardiology, teleophtamology, teleoncology, and telepsychiatry [32], teleneurology [35] and telerheumatology [51]. Virtual health care alleviates the shortage of personal
protective equipment through virtual telecare, reducing nosocomial
infection due to reduction of clinic visitation especially in COVID-19
management units, protecting medical personnel from virus infection,
and re-establishing undergraduate medical students clinical observership
and medical care participation that has been halted due to the pandemic
[53].

different authors including [20,28,32,40,48,49] reﬂect that telemedicine
can substantially improve the quality of healthcare even under COVID-19
restrictions and measures. This study reveals that telemedicine can be
used for various purposes such as telemonitoring, teleconsultation,
tele-diagnosing, tele-screening and establishing real-time communication between healthcare professionals and COVID-19 patients in quarantine facilities, self-isolation centers and at home, as shown in Fig. 3. For
instance, a retrospective and prospective study conducted by Ref. [36]
posit that telemedicine has been used in obstetrics and gynaecology in
Zimbabwe during a lockdown period. In obstetrics and gynaecology,
telemedicine is used in prenatal care, maternal and fetomaternal monitoring, fetal echocardiography, monitoring of chronic medical conditions
in pregnancy and reproductive medicine. Their study states that the
utilization of telemedicine reduced the cost of healthcare reduces hospital and consultation visits for minor conditions and increases access to
specialist consultation. However, their study noted that it was difﬁcult to
entirely eliminate the physical examination of the patient, difﬁcult in
prescribing tests and medications electronically and sometimes the unwillingness of health care funders to pay for teleconsultation services. In
Nigeria, a cross-sectional study conducted by Ref. [45] states that telemedicine has been used for teleconsultation with COVID-19 patients with
mild symptoms. Teleconsultation service has been prominently utilized
in various countries in sub-Saharan countries such as Botswana [31],
Gambia [25], Uganda, Kenya, Ethiopia [39], Cameroon [44] and South
Africa.
Several reviews, perspectives and commentaries included in this study
show that telemedicine can potentially transform health systems to reduce
the burden on healthcare professionals and also minimize the risk of
exposure to the virus. Virtual healthcare services such as otolaryngologic

3.2. Barriers and challenges for the effective adoption of virtual healthcare
a) Infrastructural and technological barriers
The successful adoption of virtual health care requires the availability
and reliability of underlying technologies like the Internet, ICT infrastructure, and reliable electricity supply. Technological barriers to the
adoption of virtual health in Africa include poor internet connectivity [54],
unreliable electricity supply [22,31,55], insufﬁcient or unavailability of
ICT infrastructure, inadequate or inappropriate virtual health infrastructure [49,56] and high cost of telecommunication equipment [36]. Additionally, malfunctioning of computing devices due to technical problems is
a hindrance to the utilization of telemedicine and telehealth [30].
b) Limited knowledge and awareness
The popularity of virtual healthcare depends upon the knowledge
that the important stakeholders have about it. Stakeholders like
3
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Table 1
Telemedicine utilization in sub-Saharan Africa health systems.
Ref

Study type

Study
context

Virtual health care service

Noted Challenges and risks

[25]

Cohort

Gambia

Virtual ward, teleconsultation for COVID-19 patients.

[22]

Commentary

Africa

Remote video consultation and chats.

[26]

Commentary

Africa

Otolaryngologic practice during COVID-19.

[27]

Commentary

Africa

Telecare sexual and reproductive health services.

[28]

Review

Africa

Quality of care

[29]

Review

Africa

Telecare

[38]

WHO Report

Africa

Universal access to care

[30]

Perspective

Botswana

Oral health, dermatology, radiology, and cervical cancer
screening

[31]

Cross-sectional

Botswana

Teleconsultation

[32]

Review

Africa

Teleeducation, teleconsultation, teledermatology,
teleradiology, telecardiology, teleophtamology,
teleoncology, and telepsychiatry

[33]
[34]

Cross-sectional
Perspective

Uganda
Africa

[35]

Perspective

Africa

Tele-education
Tele-education, telecardiology,tele-ultrasonography,
teledermatology, telepsychiatry, tele-ophthalmology and
rehabilitation
Teleneurology

Difﬁculty to maintain optimal stafﬁng to operate the virtual ward system
and lack of continued funding to sustain the additional stafﬁng,
consumables and logistics required for the system and internet penetration
in the most resource-limited setting is sometimes patchy and could impede
the success of the system.
Poor internet connection, lack of education about telemedicine, instability
of basic infrastructure with special emphasis on the electric supply and
shortage of healthcare professionals. The limited knowledge possessed by
Africans about telemedicine is one of the reasons why it is still unpopular
in many African countries.
Internet network connectivity and affordability of smartphones since the
majority of the populace lives in rural areas. Equipment such as ﬂexible
pharyngolaryngoscopes and video-otoscopes are not supported by remote
telemedicine.
Lack of specialized telemedicine equipment and internet services in
several parts of SSA, unpaid healthcare services rendered through
telemedicine.
Ethical issues such as privacy, dehumanization by virtualizing patients and
care, conﬁdentiality, consent, and security were raised. Regulatory and
policy issues such as Licensure, credentialing, liability and malpractice,
conﬂicts of interest, technological certiﬁcation standards and device
regulation, and conﬂicting state rules affect the utilization of Telemedicine
and telehealth.
Shortage of trained personnel in telehealth, digital divide, digital
illiteracy, and lack of ﬁnance to buy airtime
Lack of telehealth and telemedicine policies, Policymakers, health
authorities and health practitioners are not fully aware of the potential
beneﬁts of the use of Telehealth and Telehealth for health. Weak ICT
infrastructure and services within the health sector, the inadequate human
capacity to plan and apply eHealth solutions, limited awareness of eHealth
and weak leadership and coordination.
Malfunctioning of mobile devices due to different technical and
connectivity problems. Cultural misalignment between IT and healthcare
providers
Low levels of computer literacy, unstable electrical power, lack of clinical
and technical expertise, poor acceptance of the services by the users.
Technological, organization barriers, legal and regulatory barriers,
ﬁnancial barriers such as limited medical budget, high cost of telemedicine
and ICT infrastructure, high tariffs on telecommunication and import
duties, and high cost of electricity supply, maintenance cost, high cost of
telemedicine services and lack of funding. Cultural barriers such as digital
divide, digital illiteracy, awareness gap, socio-cultural differences,
perceptions, and resistance to change.
The unavailability of telemedicine regulations and policies in the country.
Legal and ethical issues

[36]

Supplementary

Zimbabwe

[37]

Review

Zimbabwe

[38]

Conference

Namibia

[39]

Cross-sectional

Ethiopia

[40]

Review

Ethiopia

[41]

Cross-sectional

Ethiopia

[42]

Cross-sectional

Nigeria

[43]

Review

Nigeria

[44]

Cross-sectional

Cameroon

Communication of medical expert knowledge to distant
remote locations where it is needed but lacking medical
experts, costs, and accessibility issues
Consultations between patients and healthcare workers,
emergency calls in experimental innovations like
telesurgery
For diagnosing and treating
Patients remotely
teleconsultation

[45]

Cross-sectional

Nigeria

Virtual care

Teleconsultation, tele-monitoring, and tele-expertise
(Obstetrics and Gynaecology)
e-prescribing, patient scheduling, patient referrals and
telehealth systems
Remote patient consultation
Remote consultation, access to medical information, remote
sensing, and continuing education
Diagnosis, treatment, and prevention of diseases, research,
evaluation and continuing education of health care
providers

Financing costs, Ethics Issues, data protection policies and budgetary
allocation
Lack of technological devices, network connectivity and digital illiteracy.
Lack of ICT infrastructure, violation of doctor-patient privacy, shortage of
basic medical facilities, lack of active e-health policy
Poor network coverage and ﬁnancial constraints cannot allow for video
conferencing because videos need a large amount of data
Underdeveloped communication infrastructure
Lack of laws and regulations regarding the use of e-health, level of ICT
education, socioeconomic factors, cultural factors, costs, ICT
infrastructure, technical support, unstable power supply and internet
connection
Users' lack knowledge of the technology. Lack of skills and understanding
of the concept by the healthcare workers.
Lack of ﬁnance and lack of awareness of telemedicine services and
shortage of ICT resources.
Security and privacy issues
Lack of regulatory regulations and training to frame and ease access to the
use of telemedicine
(continued on next page)
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Table 1 (continued )
Ref

Study type

Study
context

Virtual health care service

Noted Challenges and risks
Lack of internet connection, low internet tariffs, and uninterrupted
electricity. No guidelines that guarantee the patients data security,
privacy, and conﬁdentiality
No guidance on the use of telemedicine for the delivery of mental
healthcare, there is no standard of service delivery for telemedicine
platforms in mental health care, and a lack of clarity regarding liability.
High logistical and economical barriers to accessing health care

[46]

Commentary

Africa

Mental health (counselling, consultation)

[47]

Kenya

Remote diagnosis of diseases

[48]

Concordance
study
Review

Africa

Teledermatology

[49]

Review

Africa

Virtual doctor consultations

[50]

Commentary

Africa

Virtual COVID-19 vaccines monitoring

[20]

Review

Africa

Universal virtual healthcare

[51]

Correspondence

Africa

Telerheumatology

[52]

Review

Africa

Provision of universal virtual healthcare

Absence of strategic government policies, incompatibility of skills and
digital knowledge
Resistance to telemedicine, infrastructural barriers, and the lack of policy
and budgetary support as main deterrents to the current implementation
of Telemedicine
Lack of political commitment, poor infrastructure, and inadequate
resources, it has promising potentials to facilitate prompt access to the
COVID-19 vaccine, routine follow-up post-vaccination, and surveillance in
Africa
The absence of policy and political will, inadequate funding, cost of
sustenance of telehealth services, patient and healthcare personnel bias on
telehealth, willingness to pay and lack of political will.
Intermittent internet connection, digital divide and shortage of computing
devices.
Lack of supporting telemedicine framework and policies, digital barriers,
and patient and healthcare personnel biases.

Fig. 2. Distribution of articles based on study type.

the adoption of virtual healthcare solutions [57]. Moreover, some organizations are not ready to accept electronic solutions in healthcare, a
phenomenon referred to as lack of e-readiness. Weak leadership that
cannot coordinate virtual healthcare interventions also affects the utilization of telemedicine and telehealth [38].

policymakers, health practitioners and health authorities need to
appreciate the importance and role of telemedicine to minimize the
inertia of adoption and prioritization of virtual healthcare. Decisionmakers need to have enough knowledge about virtual healthcare for
them to prioritize such projects. Previous studies revealed that limited
knowledge about telemedicine and telehealth makes the technologies
unpopular in Africa [22,41]. Moreover, digital illiteracy and shortage of
personnel trained in virtual healthcare also affect the utilization of virtual
healthcare technologies in Africa [29].

d) Lack of funding
A switch to virtual care requires additional infrastructure, consumables and logistics tailored for virtual care. The Internet is also a central
part of virtual healthcare. However, most resource-constrained settings
cannot afford the requirements of setting up a virtual healthcare system,
which impedes the adoption and success of virtual care in Africa [25].
Even when the initial funding is available, it may not always be available
to sustain such virtual healthcare systems. The lack of funding affects the
availability of specialized virtual healthcare equipment [27]. The health
sector is often underfunded in terms of budgetary allocations by the

c) Organizational barriers
The organizational barriers to virtual health care adoption in Africa
include lack of knowledge and training on virtual healthcare, limited
stakeholder engagement in virtual health solutions, lack of health care
professional competency and strategic planning. The lack of virtual
healthcare buy-in by medical practitioners and institutions also hinders
5
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Fig. 3. Telemedicine services.

more unreliable electricity supply [45], unreliable telecommunication
network or not connected at all [31]. There is a signiﬁcant gap in the
ownership of digital devices and digital skills between urban and rural
residents in Africa. Such a digital divide creates telemedicine awareness
gaps due to socio-economical differences.

central governments, making it difﬁcult to fund virtual healthcare projects [35].
e) Legal and Regulatory barriers
There is generally a lack of policy, and regulations to support virtual
healthcare across Africa [58]. This is exacerbated by the lack of active
e-health policies [21] and legal frameworks which subsequently affect
the implementation of telemedicine and telehealth systems at all levels in
many health sectors [37]. Such frameworks include security, privacy and
protection of patients’ medical data, ethical and speciﬁc electronic health
legislations. Regulatory barriers also include challenges associated with
the licensing of virtual healthcare solutions [59]. Moreover, the lack of
technological certiﬁcation standards and device regulation as well as
inconsistent provincial or state rules hamper the adoption and utilization
of virtual healthcare [28]. Some African countries do not have clear
policies (at the of writing) about telemedicine and telehealth, for
example, Uganda does not have telemedicine regulations and policies
[33]. There is a lack of standards on using telehealth for mental healthcare and also it is not clear on whom the liability of using such systems
lies [58].

h) Ethical issues
Ethics are critical to any technological interventions to healthcare in
any part of the world and they have been a hindrance to the adoption of
digital health for many innovations. The use of telepathy and telemedicine services may potentially violate doctor-patient privacy and other
ethical issues like conﬁdentiality, consent and security [28,43] often
make digital health interventions fail. Therefore, these ethical issues
need to be addressed [60]. Also, virtualizing patients and care is seen by
some to be de-humanization [28], thus affecting the potential adoption
and utilization of such technologies in many health systems.
3.3. Telemedicine adoption: lessons learnt from other regions
COVID-19 continues to transform the telemedicine landscape with
breathtaking speed in Europe and America, contrary to the reluctance
that existed before the pandemic [61–65]. Telemedicine developments
and adoption had been happening at a slow pace before the pandemic
[61]. For instance, about 74% of Americans were either unaware of
telemedicine or had no access prior COVID-19 pandemic [66]. However,
a study conducted in the United States of America in 2020 revealed that
almost 50% of the participating physicians had used telemedicine,
compared to a paltry 18% in 2018 [67]. In addition, healthcare services
delivery has undergone tremendous changes owing to the COV
ID-19-induced travel restrictions and social distancing requirements;
and telemedicine has proven its utility during this period [62]. Countries
such as Switzerland, Germany and Israel adopted telemedicine to
improve health services delivery while observing social distancing and
other measures [68]. For instance, in Germany, telemedicine has been
utilized in pediatric surgery to avoid interruption of treatment to selective patients with different ailments such as hemangioma, gastrointestinal disorders, urological diagnoses among others during COVID-19
[69]. In Switzerland, telemedicine services have been used for

f) Resistance by healthcare practitioners and the community
Healthcare professionals can resist a shift from the traditional
healthcare provision approach to virtual care since they are used to the
traditional approach [37]. The resistance could also be a result of a lack
of knowledge about the potential beneﬁts of virtual healthcare and how
it works [55] and could also be attributed to the organizational culture
[49] that may not seem to promote digital transformation. This resistance
to change can thwart the implementation of virtual care in Africa [55].
Also, a study conducted by Ref. [49] posits that language barriers may
contribute to resistance to telemedicine uptake.
g) Digital divide and digital illiteracy
The digital divide existing in Africa makes the chances of success of
telemedicine and telehealth skewed towards some areas than others,
especially rural areas are on the receiving end as they usually have a
6
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standard telehealth and telemedicine policy or framework to guide the
implementation of virtual healthcare interventions in Africa. The policy
or framework could address such issues as security, privacy, conﬁdentiality, liability, standards and licensing of digital health devices and
software [82,83]. However, the crafting of such a generic policy/framework by WHO can help accelerate the utilization of virtual
healthcare in Africa by providing the missing regulations or a template
that can accelerate the creation of one by individual countries.
Thirdly, there is a need for scrapping or subsidizing import duties on
telemedicine and telehealth equipment by governments to encourage the
use of virtual healthcare solutions. Since funding is one of the challenges
faced by African health players in adopting telemedicine and telehealth,
the scrapping of duties would reduce the overall cost of importing the
requisite virtual health equipment. International health agencies and
health ministries may set the budget for telemedicine, mobile resources
for telemedicine and develop a self-sustained health system model for
telehealth and telemedicine [76]. Alternatively, these organizations can
equip a few public referrals hospitals that will exclusively provide virtual
healthcare services and use them as case studies to convince those who
are sceptical of telemedicine and telehealth. If such hospitals provide
excellent services, it would be easier to convince those who initially
resisted using telemedicine and telehealth.
Fourthly, there is a need to create and expand community networks to
bridge the existing digital divide in many Africa countries through
multisectoral and multidisciplinary consultative processes involving all
key stakeholders, including the users and beneﬁciaries. Setting up community ICT centers in resource-constrained areas can bridge the digital
divide and potentially improve access to virtual healthcare services. Such
centers can also be used to equip rural residents with ICT skills through
training.
Lastly, regulatory authorities should provide robust but not inhibitive
regulatory procedures. These procedures should handle the approval of
telemedicine and telehealth innovations and interventions by providing a
robust but clear testing framework to check if such interventions meet
the minimum ethical and regulatory requirements before they are
deployed. The ethical and regulatory requirements should be clear for all
stakeholders for accountability purposes. The robust testing of virtual
healthcare solutions can tremendously help convince patients and
healthcare practitioners to utilize telemedicine services.

tele-triaging that enables remote pre-screening of potentially infected
patients and eliminates unnecessary transmission risks [70].
Despite the success stories of telemedicine in other regions like
Europe and America, there are challenges and impediments faced during
the implementation phase which the Sub-Saharan African region can
learn from. Such challenges include resistance and controversy over the
accuracy of tele-diagnosis [61], data protection and privacy issues, and
legal and ethical issues. Remote health monitoring systems have multiple
vulnerability layers, for example, patient consent, security and conﬁdentiality of transmitted data and physicians' access to, and competency
in interpreting data and their ability to respond to problems [71].
Moreover, emerging risks such as failure of equipment and systems, patient non-adherence, data inaccuracy or unreliability, potential loss of
patient data conﬁdentiality, lack of physicians' familiarity with particular
platforms, and delays in physicians’ response have been reported in some
regions [71,72]. Also, concerns over security and reliability of the telemedicine [73], inadequate representation of electronic services in
reimbursement tariffs [74], lack of interoperability between the telemedicine systems and existing healthcare systems also hamper the
adoption of the technology for daily clinical practice [70]. These concerns mainly stem from security issues related to the repository of electronic medical records and are usually ascribed to a lack of speciﬁc
legislation. However, patients with chronic illness are generally less
concerned about privacy than healthy; and emphasize more on rapid
communication with clinicians to outweigh the health risks [75]. However, a warning to patients at the very beginning of the conversation
through telemedicine services should be enough to address these issues.
The successful utilization of telemedicine in developed countries has
been greatly associated with effective integration of innovative strategies
and technological infrastructure [76], compliance with the privacy and
billing regulations, temporarily lifting of restrictive barriers [77],
increasing awareness of the safety and efﬁcacy of telemedicine [78] and
training healthcare professionals. To expedite the utilization of telemedicine, many developed countries crafted guidelines that support and
promote the adoption of telemedicine to improve access to healthcare
services amidst the COVID-19 pandemic [79]. One of the issues that
negatively affected the adoption of telemedicine in Europe and America
is the lack of reimbursement policy for medical insurers to adapt to
remote services [44]. Therefore, SSA medical insurance companies can
adapt the reimbursement policies to incentivize physicians, and
streamline the reimbursement requirements [71]. Finally, to deal with
the legal and ethical considerations of telemedicine. informed patient
consent must be a prerequisite to apply home tele-monitoring [71,80,
81]. Based on these experiences of other regions, the SSA region can learn
and implement the following lessons and recommendations.

5. Conclusion and future work
The imposed COVID-19 restrictions and measures such as social
distancing, recursive lockdown, stay-at-home, restrictions on the movement of people, limited face-to-face consultation and hospitalization
exacerbate healthcare inequalities. Telehealth especially telemedicine
has been the mainstay of patient care by offsetting the decline in
outpatient visits [59], circumventing the spread of COVID-19 and
decongesting healthcare facilities during the pandemic while providing
critical virtual patient continuity and limiting exposure to healthcare
professionals and hospitalization. Telemedicine services include
tele-education [84], teleconsultation, teledermatology, teleradiology,
telemonitoring, tele-expertise, telecardiology, teleophthalmology,
tele-oncology, and telepsychiatry signiﬁcantly improve the delivery of
healthcare services especially during the pandemic where physical contact is minimal. The study revealed that telemedicine provides unprecedented beneﬁts including improving efﬁcient, effective utilization of
healthcare resources, forward triaging, prevention of medical personnel
infection, aiding medical students' clinical observation and participation,
and assurance of social support for patients. However, the integration of
telemedicine in health systems is not immune to challenges such as
ethical issues, technological, organization barriers, legal and regulatory
barriers, cultural barriers and ﬁnancial barriers. To alleviate these challenges, we recommend the development of robust policies, frameworks
for virtual health care, the inclusion of virtual care in the medical school
curriculum, supporting virtual care research and development,

4. Recommendations for the effective integration of telehealth
and telemedicine in sub-Saharan Africa
This study noted that despite the broadening scope of telemedicine
and rapid roll-out during the COVID-19, systemic issues such as organizational readiness, including digital maturity, licensing, regulatory hurdles, reimbursements, ability to be used by all groups, including the
oldest and those with disabilities, infrastructural issues and geographical
and digital disparities in telemedicine adoption warrant urgent attention
[59]. To alleviate these impediments, we, therefore, make the following
recommendations for the effective integration of telehealth and telemedicine in sub-Saharan Africa.
Firstly, WHO together with other international health players should
spearhead the utilization of telemedicine and telehealth in Africa by
conducting training workshops with critical healthcare stakeholders like
healthcare practitioners and decision-makers on the potential role of
telemedicine on providing quality healthcare in Africa, among other
beneﬁts. This will address issues of limited knowledge and also help
minimize the resistance to virtual healthcare. Secondly, sub-Saharan
health regulatory authorities together with WHO should craft generic
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increasing health funding, remove monopolisation of telecommunication
services. It is evidenced that the expansion and use of telemedicine are
increasing rapidly in sub-Saharan African as more pilot projects persist
beyond the pandemic. There is a need to build resilient equitable access
to telemedicine services that ﬁt the peculiarities of Sub-Saharan Africa as
part of the public health response to virtual healthcare especially in the
advent of future pandemics. Therefore, future efforts should be centred
around increasing telemedicine access as well as virtual care to people
living in impassable [85], marginalized communities and
under-resourced areas.
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