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International Issues:
Teleneurology in humanitarian crises
Lessons from the Médecins Sans Frontières experience

ABSTRACT

Humanitarian emergencies defined by armed conflict, political strife, famine, or natural disaster
can devastate populations rapidly. Neurologic disorders accompany these complex humanitarian
emergencies but often go unheeded, exacerbated by a scarcity of neurologists. Teleneurology of-
fers the promise of neurologic care remotely in the face of this inadequate local clinician supply.
We describe our experiences as voluntary neurology teleconsultants with Médecins Sans
Frontières in order to highlight both the promises and challenges of teleneurology in humanitarian
contexts. We identified the major advantages of this service as (1) minimal resources and incurred
costs while (2) changing a patient’s clinical course favorably, and (3) creating a community for the
field referrer and neurology specialist. Current challenges include (1) limited diagnostic resources
and difficult diagnostic and therapeutic decision-making, (2) need for greater continuity and
familiarity between the field site and neurologist, (3) gaps in the US neurology curriculum to
provide expertise for all sites, (4) lack of follow-up and feedback from the field to advise future
cases, and (5) low frequency of consultations. Growth opportunities include eventual expansion to
the development of a community of neurologists who can provide context-specific care and
maximize use of multimedia at low Internet bandwidth. Lessons from our experience may help
optimize teleneurology’s effect and reduce disparities in neurologic care, particularly in humani-
tarian crises. Neurology® 2017;89:e16–e19

GLOSSARY
AED 5 antiepileptic drug; MSF 5 Médecins Sans Frontières; TBI 5 traumatic brain injury.

Humanitarian crises present distinct challenges for
the provision of neurologic care, but provide opportu-
nities to implement innovative technologies across
traditional boundaries. In settings of armed conflict,
famine, political strife, natural disaster, or a combina-
tion of these devastating situations, neurologists are
generally absent.1 In some cases, there were never
neurologists in these locations: in low-income coun-
tries in general, there is an estimated average of 3
neurologists per 10 million people, compared to
high-income countries, where the same number exists
for 100,000 people, a 100-fold difference.2 In sub-
Saharan African in particular, there is an estimated
0.6 neurologists per million people.3 In other situa-
tions, health care workers flee in times of emergency
or are targeted.4 Meanwhile, the number of people
who can access mobile devices and some form of
Internet is increasing rapidly, especially in new loca-
tions across Asia, Africa, and the Middle East.5 Inno-
vative solutions are almost certainly needed to facilitate
access for neurologists in humanitarian emergencies,

using newer technologies that have the potential to
improve the lives of patients with neurologic disorders.

Over the last 2 years, we have voluntarily provided
teleneurology consultations with Médecins Sans
Frontières (MSF), a medical humanitarian emer-
gency nonprofit organization that has 450 projects
in 69 countries in addition to their search and res-
cue operations.5 From this experience, we have
been able to identify some potential pitfalls and
challenges in developing and using teleneurology
in the context of humanitarian crises. Teleneurol-
ogy can serve a meaningful role in the provision of
neurologic care in the face of a limited clinician
supply, and we hope lessons from our experience
will be valuable for future efforts by organizations
engaged with public health and neurology.

THE PROMISE OF TELEMEDICINE/TELE-
NEUROLOGY Telemedicine is a burgeoning tech-
nology that allows the exchange of medical
information between health care practitioners from
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disparate geographic areas to assist in patient diagno-
sis and treatment. The American telemedicine market
is projected to grow 20%–50% annually, reaching
a $30 billion USD industry by 2019.6 Currently,
telemedicine services are used by nearly 50% of acute
care hospitals.7,8

Telemedicine can take on many forms. For exam-
ple, teleconsultations can occur in a synchronous or
asynchronous manner. Synchronous telemedicine
enables real-time communication. Asynchronous
telemedicine features delayed communication, with
data transmitted electronically and reviewed by
patients or health care practitioners at a later time.
This is also known as a store-and-forward system of
telehealth consultation.

Teleneurology is a branch of telemedicine that al-
lows consults and practices through remote neuro-
logic evaluation, and has seen similar growth.9 It is
often touted as a potential solution to the growing
demand for neurologic services that outmatches the
supply of neurologists,10 a demand which exists both
domestically and globally.

BRIEF OVERVIEW OF MSF SYSTEM AND
CASES In 2010, MSF launched a telemedicine pro-
ject using store-and-forward methods based on the
Collegium Telemedicus platform.11 This web-based
messaging system provides doctors at its field sites
with access to a wide range of specialists, including
neurologists. Specialists provide purely advisory con-
sultations, with the final patient management deci-
sions remaining with physicians in the field.
Correspondences are stored securely on the tele-
medicine server for ease of future reference. To date,
more than 150 consults have been provided by .10
neurologists living in 6 countries. Physicians in the
telemedicine consultant service must have an active
medical license and are recruited through professional
connections and recognized experience in field set-
tings overseas. The neurology consultants collectively
speak English, French, and Spanish, and there are
translation services available if the referrer’s questions
are in an alternative language. The consultant group
includes 3 pediatric neurologists.

PROMISES AND OPPORTUNITIES The potential
benefits of teleneurology in humanitarian crises
involve the provider on the ground, the neurologist
remotely, and the patient.

Minimal resources and costs incurred. The infrastruc-
ture required for both the clinical referrer and neurol-
ogist to access this service is minimal—a computer
and Internet access. There are no extra computer
programs or software since the telemedicine system
is accessed through a web browser. Given the store-
and-forward approach, a constant Internet connection

is not even required. Internet connection can be estab-
lished for a temporary period of time in order to access
and relay the necessary information. The dramatic
growth of global mobile subscriptions, including in low-
income households across Africa and Asia, promises to
expand telemedicine’s reach.5 Providing neurologic care
via telemedicine systems in humanitarian emergencies
therefore may not need to be sophisticated to deliver
benefit. There is also a substantial cost reduction asso-
ciated with avoiding expensive referrals in regions where
there is a chronic shortage of specialists.12 In this case,
the neurologists are volunteering their time, making the
service free.

Changing the patient’s clinical course. In several cases,
we were able to provide assistance in changing the
diagnosis or management of patients. For example,
one with traumatic brain injury (TBI) and post-TBI
seizure was recommended to have an extended
duration of an antiepileptic drug (AED) and lifelong
therapy if seizures recurred with AED dose reduc-
tion.13 In a second patient, we added acyclovir and
antibiotic coverage for methicillin-resistant Staphylo-
coccus aureus to the antibiotic regimen of a persistently
febrile child with seizures. In a 2013 article presenting
perspectives of referrers and specialists using the MSF
system, 91% of referrers found the consultations to
be beneficial, stating that the consult clarified their
diagnosis, assisted with management of the patient,
and was educationally valuable.14 For physicians in
the field who are working in highly stressful cir-
cumstances, an additional clinical sounding board can
be critical.

Creating a community for referrer and specialist. The
interest in global and humanitarian neurology is
increasing among neurologists,15 and teleneurology
offers an additional opportunity for the burgeoning
field of global neurology. One of the benefits we have
experienced is being able to identify and work with
other physicians who share our interest in applying
our neurologic expertise to resource-limited settings.
Telemedicine has also been shown to help reduce the
feeling of isolation of field doctors,16 as well as
offering distance education for field health workers
who otherwise have few opportunities to enhance
their specialty knowledge and training.

PITFALLS AND CHALLENGES While there is great
promise for the use of teleneurology in humanitarian
contexts, several limitations remain.

Limited diagnostic resources and difficult decision-

making. Even basic imaging and laboratory tests are
often not available in humanitarian settings, making
proposing appropriate recommendations difficult.When
imaging is available, transferring this information
with limited Internet access can be especially
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challenging due to low bandwidth Internet connec-
tions, although even in low bandwidth settings, pho-
tographs can be uploaded with considerable patience.
Empiric treatment can be offered for syndromic pre-
sentations, but can pose potential adverse effects or tox-
icities, or create a cost burden. Generally speaking,
there is a shift from the traditional approach of securing
a final neurologic diagnosis—which in our experience
occurred rarely—to a focus on neurologic disease
categories and sinister and not-to-miss diagnoses and
their treatments.

Further, clinicians in the field are not equipped or
trained to provide answers even about the neurologic
examination without a mastery of neurologic language,
examination tools such as a reflex hammer, or confi-
dence in performing a reliable neurologic examination.
For the neurologist, this can contribute to a feeling of
“shooting in the dark at a moving target.” In a 2015
study of the MSF telemedicine experience assessing
user feedback, 33% of specialists stated that the infor-
mation supplied by the referrer was inadequate.17

Familiarity between the field site and the neurologist.

The neurologist’s understanding of individual site re-
sources and local disease epidemiology is critical in
informing appropriate clinical recommendations. For
example, one patient’s case was informed by an
understanding of a measles outbreak in Democratic
Republic of Congo. Further, Konzo—an irreversible,
static, and symmetric myeloneuropathy associated
with high dietary cyanogen intake from inadequately
processed bitter cassava roots—can only be consid-
ered if the consultant is aware of whether cassava is
part of the African diet where the case question orig-
inates. As cases from the same field site became more
frequent, we found that our consultations also
became more targeted as our awareness of the local
disease burden and available resources increased. The
telemedicine platform itself does not provide surveil-
lance, epidemic, or epidemiologic resources to con-
sultants. Therefore, they must be aware of available
resources on outbreaks, regional disease risk, and vac-
cination and dietary patterns.

Gaps in US-based neurology education. The cases we
saw included a substantial number of pediatric cases,
tropical and other infectious diseases including
vaccine-preventable diseases, and traumatic cases.
These areas are often not well integrated in US cur-
ricula for neurology residents and fellows, or represent
topical areas where residents and fellows have more
limited clinical exposure. One of the authors (F.J.M.)
obtained fellowship training in neuroimmunology
and neurologic infectious diseases, as well as com-
pleting fieldwork in resource-limited settings abroad
through a PhD in International Health, consultancies
with theWHO, United Nations High Commissioner

for Refugees, Polio Eradication Initiative, and
refugee-centered nongovernmental organizations,
focused in Africa, the Middle East, and Asia. The
other author (A.S.) completed several international
electives including in sub-Saharan Africa to bolster
her knowledge of neurologic care in resource-limited
settings. The MSF service itself provides no updated
epidemic information data or outbreak or regional
information. The authors are aware of and could thus
readily access data via the Polio Eradication Initiative
(polioeradication.org), Eurosurveillance
(eurosurveillance.org), and the CDC Yellowbook
(cdc.gov/features/yellowbook/), among other relevant
resources. US-based neurologists without an interest
or experience in neurologic care in low- and middle-
income countries may therefore be suboptimally
positioned to provide meaningful advice.

Infrequent follow-up and feedback from the field. We
found one of the limitations to the experience was
absence of consistent patient follow-up information,
which made it difficult to assess the outcome of our
consultations. We received follow-up about a pa-
tient’s progress in 30% of cases. In the cases for which
we received feedback from the field physician (e.g.,
about the feasibility of our recommendations), we
were able to improve our recommendations for future
consultations, but this practice was not routine. In
a survey of referrers and specialists using the MSF
telemedicine platform, 45% stated that they had
provided feedback about the patient to the specialist;
however, 92% of the specialists reported not receiving
any feedback about the patient.14 The MSF field
environment, with rapid turnover of staff and patients
often not returning after discharge, likely contributes
to this lower referrer feedback.

Low frequency of consultations. In a period of approx-
imately 1 year, we received only 10 consultations. We
are among .10 neurologists listed in the MSF data-
base, with 150 cases managed among the group.
However, we suspect that the prevalence of people
with neurologic diseases exceeds the 150 cases for
which there were teleneurology consultations. In a ret-
rospective analysis of neurologic diseases seen in 127
refugee camps monitored by the United Nations
High Commissioner for Refugees, visits for sentinel
neurologic diseases were in the range of thousands.18

Low uptake of the telemedicine service could be due
to several reasons, including low promotion of the
service at field sites, limited time, potential language
barrier of the referring physician, or resource con-
straints at field sites preventing use of telemedicine
services. With regards to neurologic questions in par-
ticular, we anticipate that most likely potential factors
are a lack of recognition of neurologic issues or belief
that limited resources affect what can actually be
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offered in the field. The staccato nature of consults—
although seemingly positive on one hand, due to the
low time commitment required on the neurologists’
behalf—can also be difficult in that timely replies
(typically within 24 hours) are required.

DISCUSSION Telemedicine can create access to, and
reduce the cost of, specialty neurologic care by facili-
tating the provision of expertise at remote sites, par-
ticularly in resource-limited humanitarian settings,
where there is a disproportionate burden of neuro-
logic disease.2 Neurologists may be uncertain about
the value they add in a humanitarian crisis, but our
experience tells us we are at times critically needed
and can make a significant impact. Of course, intro-
ducing any novel technology in health care comes
with inevitable challenges, but an iterative process
involving user feedback can lend itself to making the
technology more affordable, available, and timely. The
MSF experience highlights the need for improved
resource availability for neurologic disorders in
resource-limited settings, increasing familiarity of
neurologists with the background of the country they
are striving to serve, and the importance of follow-up
and feedback as potential areas of growth for future
teleneurology projects in humanitarian crises.
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