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Abstract

Background—The rapid advancement in telecommunications on the African continent has
opened up avenues for improving medical care to underserved populations. Although the greatest
burden of neurological disorders is borne by Low-and-Middle Income Countries (LMICs)
including sub-Saharan Africa (SSA), there is a profound paucity of neurologists to serve the
population. Telemedicine presents a promising avenue for effective mobilization and utilization of
the few neurologists in Africa.

Objective—To systematically review the published literature on the use of telemedicine for
improved care and outcomes for patients with neurological disorders in SSA.

Methods—We searched PubMed and Cochrane library from January 1, 1980 to April 30, 2017
using the following keywords: “Telemedicine neurology Africa”, “Teleneurology Africa”,
“Telestroke Africa™, “Telerehabilitation Africa”, “Telemedicine for epilepsy”, Telemedicine for
Parkinson’s disease Africa”, “Telemedicine for dementia Africa”, “Telehealth neurology Africa’.
Our inclusion criteria were randomized controlled trials, or case series that reported the utilization
of telemedicine for care/education of individuals with neurological disorders in Sub-Saharan
Africa.

Results—This search yielded 6 abstracts. By consensus between two investigators, 1 publication
met the criteria for inclusion and further review. The one study identified utilized telemedicine for
the purpose of improving education/knowledge of 16 doctors and 17 allied health professionals in
Parkinson’s disease (PD) in Cameroon. The study noted feasibility and satisfaction of participants
with telemedicine as well as improved knowledge base of participants after the educational course
but noted access to healthcare by patients did not change. No studies have evaluated the use of
telemedicine for care of patients with neurological disorders.
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Conclusion—The indication is that teleneurology may be feasible in SSA and studies are needed
to assess feasibility, acceptability, efficacy, cost-effectiveness of this promising discipline of
neurology in these resource-limited settings. We propose the setting up of trans-continental, inter-
regional, intra-regional, and national networks of neurologists to utilize teleneurology platforms to
improve the reach of neurology care in SSA.

INTRODUCTION

The World Health Organization estimates 12 out of 100 deaths globally is the result of a
neurological disorder. (1) Neurological disorders account for between 4.5-11% of illnesses
depending on income status of nations. (1) The greatest burden of neurological disorders is
borne by Low- and Middle Income Countries (LMICs) yet qualified health personnel are
sorely lacking which undoubtedly contribute to sub-optimal care and poor outcomes. For
instance, the neurologist-to-population ratio is 0.3/1,000,000 in Africa, where the few
available neurologists are concentrated within cities. (2) These dare statistics coupled with
non-existent neurology training programs in many LMICs requires novel approaches for
using the scanty human resources available in these settings to address the ever widening
gap between the growing burden of neurologic diseases and qualified neurologists.

One promising avenue for effective mobilization and utilization of the few neurologists
available in LMICs is via the agency of telemedicine. Telemedicine is the use of
telecommunication to provide medical information and services and it improves the
efficiency or effectiveness of existing services. (3) Neurology telemedicine, also known as
“teleneurology” has many potential benefits including increased practice outreach, decreased
travel time and expenses for patients and doctors, expansion of educational opportunities and
continuing medical education for physicians, individual and group education for patients
about their neurologic diseases (4). The typical formats for delivery of telemedicine have
included videoconferencing systems (real-time, synchronous) or store-and-forward systems
(asynchronous). In the developed world setting, telemedicine has been utilized particularly
for stroke as well as other disciplines of neurology and allied specialties such as dementia,
(5) neuro-oncology, (6) neurocritical care, (7) migraine, (8) multiple sclerosis, (9) epilepsy,
(10) Parkinson’s disease, (11) neurosurgery, (12) neuropathology, (13) psychiatry. (14).

What makes teleneurology a promising option for improving care of patients with
neurological disorders in sub-Saharan Africa? Firstly, there has been an astronomical
expansion in telecommunication infrastructure over the last two decades with internet
services and mobile phone penetration reported to be about 75% among adults and about
35% ownership of Smartphones (15-17). Secondly, specialized care in neurology in most
LMICs are restricted to a few Teaching or tertiary centers with limited access to care by the
majority of the population who are resident in rural areas. Thirdly, in the developed world
settings, teleneurology has been shown to be an effective model in bridging the rural-urban
gap in access to specialized neurology services; a model which could be adopted, refined
and culturally-tailored to suit the needs of SSA.

The objective of this systematic review is to assess the feasibility, acceptability, and efficacy
of tele-medicine for care of patients with neurological disorders in SSA.
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METHODS

We searched PubMed and Cochrane Library from January 1, 1980 to April 30, 2017 using
the following keywords: “Telemedicine neurology Africa™, “Teleneurology Africa”,
“Telestroke Africa”, “Telerehabilitation Africa”, “Telemedicine for epilepsy”, Telemedicine
for Parkinson’s disease Africa”, “Telemedicine for dementia Africa”, “Telehealth neurology
Africa”. We employed a systematic search methodology and study selection process. Our
inclusion criteria were randomized controlled trials, or case series that reported the
utilization of telemedicine for care/education of individuals with neurological disorders in
Sub-Saharan Africa.

Exclusion criteria

Literature reviews, meta-analysis, commentaries, concept papers on Telemedicine for
neurology in sub-Saharan Africa. The Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA) statement was followed for the systematic review. The articles
included in this study underwent independent appraisal, data abstraction by 2 investigators
(S.A.and D.A.) and F.S.S. served as arbiter for consensus.

RESULTS

The search identified 6 abstracts with one study meeting the criteria for inclusion for review.
One study used telemedicine for education on Parkinson’s disease education doctors and
allied health professionals. The aim of the study by Cubo et al. was to access the feasibility,
satisfaction, pre-post course medical knowledge improvements and patient’s access of a tele-
education program for healthcare providers in Cameroon. The participants included 16
doctors and 17 allied health professionals who were exposed to remotely administered
courses on Parkinson’s disease by 18 experts. Twenty lectures over the period of 12 months
were administered by movement disorder experts via live, synchronous video conferences
with teaching materials provided to participants. Videoconference completion rates were
80%, participation rates ranged between 20% to 70% and satisfaction level at least above
average was reported in 70%. The authors noted a significant improvement in medical
knowledge however that post-course patient access was not significantly changed. The
authors concluded that telemedicine for education of health professionals is feasible in
Africa but access of patients with Parkinson’s disease for improved care of trained health
professional needed improvement and testing. (18)

DISCUSSION

This systematic review identified one study in SSA that utilized telemedicine for the
purposes of educating health professional to improve their knowledge base in Parkinson’s
disease. SSA is bracing itself for an upsurge in neurodegenerative diseases mainly dementia
from Alzheimer’s disease, vascular cognitive impairment and Parkinson’s disease (PD) due
to increasing age of its population. The hundreds of thousands patients with PD on the
continent and indeed with many other neurological disorders have no access to neurologists.
Hence the greater proportion of patients with PD are undiagnosed, untreated or under-treated
by primary healthcare workers with insufficient knowledge to coordinate the multi-faceted

J Neurol Sci. Author manuscript; available in PMC 2018 September 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sarfo et al.

Page 4

aspects of PD care. Thus a viable strategy is task-shifting by empowering primary and allied
health workers with the requisite knowledge to successfully oversee the management of PD

patients. The study by Cubo et al. demonstrated the feasibility of tele-educational programs

as a prototype for knowledge transfer on neurological disorders. (18)

Although we identified no studies reporting on acceptability and efficacy of telemedicine for
neurology in SSA and indeed in many LMICs, there were some encouraging results on use
of telemedicine in other fields of medicine on the continent. Telemedicine has been
successfully deployed in dermatology (19-25), ophthalmology (26,27), HIV prevention and
care (28), clinical psychology and psychiatry (29,30), neurosurgery (31), radiology (32-35),
and non-commuicable diseases including hypertension (36—38). Overall, the most successful
telemedicine endeavors in SSA have relied on international collaborative efforts between
centers in Africa and counterparts in North America or Europe. For instance, the Réseau en
Afrique Francophone pour la Télémédecine (RAFT network), is an ensemble of 10 French
speaking countries in Africa and two European countries (France and Switzerland)
established to offer continuing medical education of healthcare professionals and
teleconsultations to help improve quality and efficiency of health systems in these SSA
countries. (39). Also, the Telehealth in Africa project was developed by the European
Collaborative Group involving intergovernmental organizations, non-governmental
organizations and the private sector with networks between European reference Hospitals in
Milan (Italy), Toulouse (France) and African hospitals in Abidjan (lvory Coast) and Midrand
(South Africa) with the aim of improving medical care for in these LMICs. (40).

In general, telemedicine for neurology holds great promise for patient care in resource-
limited LMICs in SSA but there is a paucity of clinical studies on the continent.
Teleneurology as a discipline is in its nascent stages in most developing regions as this
review highlights. In the other medical disciplines where a measure of success has been
achieved using telemedicine, mHealth approaches in particular have been employed. The
advancement of teleneurology is challenged by a myriad of factors such as dependency on
funding, unclear healthcare system responsibilities, lack of neurologists and allied health
professional to provide drive and leadership, unreliable infrastructure and lack of evidence
on cost-effectiveness challenge their implementation. However, m-health have demonstrated
positive health-related outcomes in other settings and their success is based on the
accessibility, acceptance and low-cost of the technology, effective adaptation to local
contexts, strong stakeholder collaboration, and government involvement. Telemedicine for
neurology can potentially be scaled-up after high-quality evidence has accrued from well
designed and powered feasibility, efficacy and effectiveness studies in SSA and indeed in
other LMICs regions around the globe to establish this promising discipline. We propose the
setting up of a Teleneurology network for SSA (figure 1) comprising of transcontinental
networks (collaborative networks between neurology centers in North America and Europe
with institutions in SSA) as a first tier. The first tier will be pivotal for teleneurology
education of residents in neurology training and for tele-consultations between neurologists
in SSA and colleagues abroad. Tier 2 would comprise of inter-regional networks within the
United Nation sub-regions of Africa, tier 3 would consist of intra-regional networks and tier
4 made of national networks of academic institutions/tertiary medical centers with
neurologist serving peripheral hospitals by way of teleconsultations and medical education.
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Within this network patients with neurological disorders could be triaged for medical review
by neurologists and neurology residents in LMICs who can in turn seek advise from
colleagues in-country, within a sub-region or from partners in High-Income Countries.

CONCLUSIONS

Teleneurology via mHealth approaches in Africa represent an innovative and promising
approach to delivering health services in improving the reach of neurology services to
deprived populations. In this fast-growing technological field, research opportunities include
assessing implications of scaling-up mHealth projects, evaluating cost-effectiveness and
impacts on the overall health system.
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Figure 1.

Proposed Teleneurology Networks for Sub-Saharan Africa.
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