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Executive summary

Continuing education of healthcare professionals and access to specialized advice are keys
for the quality and efficiency of a health system. In developing countries, these activities are
usually limited to capitals, and delocalized professionals do not have access to such
opportunities, or even to didactic material adapted to their needs. This limits the interest of
such professionals to remain active in the periphery, where they are most needed to
implement effective strategies for prevention and first-line healthcare.

In order to address these needs, the Geneva University Hospitals have developed a
telemedicine network in Africa (the RAFT, Réseau en Afrique Francophone pour la
Télémédecine), first in Mali, then in Mauritania, Morocco, Cameroon, and, since 2004, in
Burkina-Faso, Senegal, Tunisia, Ivory Coast, Madagascar, Niger, Burundi, Congo-
Brazzaville, Algeria, Chad, and Benin.

The core activity of the RAFT is the webcasting of interactive courses targeted to
physicians and other care professionals, the topics being proposed by the partners of the
network. Courses are webcast every week, freely available, and followed by hundreds of
professionals who can interact directly with the teacher. 70% of these courses are now
produced and webcast by experts in Africa. A bandwidth of 30 kbits/second, the speed of
an analog modem, is sufficient, and enables the participation from remote hospitals or even
cybercafés.

Other activities of the RAFT network include teleconsultations, tele-echography, and
collaborative development of educational on-line material.

The network is currently organized and run by more than 30 national coordinators and a
small coordination team based in Geneva. In each of the partner countries, the RAFT
activities are supervised by the focal point, a medical authority (usually a university
professor) that links the project to the national governmental bodies (ministry of health,
ministry of education). A local medical coordinator (a junior physician) and a technical
coordinator take care of the day-to-day operations, including communication with the care
professionals, identification of training needs, technical training and support of the various
sites within the country.

The current priority is the large-scale deployment of these telemedicine tools along with IT-
enabled diagnostic devices such as portable echography, to the regional and district
hospitals in Africa. These infrastructures could also be used to facilitate public health
activities including the collection and communication of surveillance and healthcare
indicators to the ministries. The usefulness of these tools to support isolated care
professionals has been demonstrated, as well as the sustainability of the implementation in
large hospitals who can integrate the recurring connection costs in their operational
budgets. Given the high costs of satellite connections (about 500 USD per month), which
are the only options in remote areas, it has been evaluated that sustainability can currently
be achieved down to the district-level hospitals who usually serve populations of 50ô000 to
200ô000, and operate as the first level of reference for dispensaries and rural hospitals



This document presents an overview the current RAFT network and the plan to scale
it up throughout Africa.

The RAFT, initiated in 2001, supports hundreds of care professionals in fifteen French-
speaking African countries, through weekly distance continuing education sessions, as well
as remote consultations. It is currently expanding to reach English-speaking African care
professionals.

It is based on a network of medical and technical coordinators active in each country, and
partnerships with organizations such as the Université Numérique Francophone Mondiale
(UNFM), the Digital Solidarity Fund (DSF) and the World Health Organization (WHO).

So far, 40+ hospitals have been equipped with telemedicine and distance education
equipments. The goal of the project is now to scale up and massively deploy these tools
throughout Africa, at the level of the health districts.

Hosted at Geneva University HospitalsôMedical Informatics Department, under the
responsibility of Prof. Antoine Geissbuhler, the RAFT benefits from the medical, technical
and logistical support of the Geneva University Hospitals and the Geneva University which
provide informatics infrastructure, engineering expertise as well as counseling in the field of
international health. Current funding comes primarily from the State of Geneva, the Swiss
Confederation, and private foundations.



As demonstrated in WHOôs2006 annual report, there is a critical shortage of care

professionals in Africa, in particular in remote places. Furthermore, outside of the main

capitals, care professionals do not have access to continuing education or to the help of

specialized physicians (radiologists, cardiologistsé).

Telemedicine and eHealth have the recognized potential to improve the situation

substantially by:

1. supporting care professionals remotely, helping them to make better diagnostic and

therapeutic decisions (without having to move the patient or the specialist), to improve

the logistics of care and the planning of medical evacuations;

2. enabling access to distance continuing education adapted to the needs of care

professionals, without having to leave the workplace, thus improving their motivation

while staying active where they are most needed;

3. better coordinating public health activities through more complete and timely

information of decision makers. Connected care centers could easily and timely transmit

their activity and epidemiological indicators to the ministry of health, thus improving

epidemiological surveillance and facilitating the healthcare planning.



We have demonstrated various benefits of connecting care professionals in remote areas.

Professional de-isolation through continuing distance education, the ability to request

second medical opinions, the improvement of the logistics of the care facility through better

communication with pharmacies and other suppliersé

Social de-isolation through the use of the permanent connection for contacts with the family

and friends, who, for most, live in the capital city.

In the example illustrated above, Dr Diakaridia Traoré, the physician in charge of a small

rural hospital, was the first one to stay active for more than a few months in this remote

area, and therefore, the first one to be able to implement concrete and sustainable health

and healthcare policies. Besides his weekly training sessions and regular teleconsultations,

he piloted the use of ultrasonography and EKG with his colleagues in Bamako. He even

obtained a University degree in epidemiology from the University of Bordeaux, through e-

learning.



The RAFT network is based on a decentralized model involving national coordination teams
in each of the participating country. Typically, this team is at least made of three
collaborators:

1. The focal point: a recognized medical authority with good contacts with the government
(ministry of health, ministry of higher education, ministry of communications), the focal
point is in charge of overseeing the operations at the national level and make sure that
they are well integrated with the national e-health strategies;

2. The medical coordinator: a junior physician, is in charge of training, supporting and
liaising with local care professionals, gather educational needs and opportunities;

3. The technical coordinator is in charge of the technical aspects of the deployment and
the daily operations of the telemedicine tools.

This team is in charge of coordinating the activities at the national level, organizing training
sessions for new participating healthcare facilities, and to oversee the deployment of
technical infrastructures.

Coordination meetings are organized twice a year in Africa, in order to strengthen the
personal links, evaluate the development of the network, and make decisions about future
activities.

In addition to this network, several focal points are involved in an editorial committee, in
charge of organizing the educational program.



Antoine Geissbuhler: is a Professor of Medical Informatics, Chairman of the Department of

Radiology and Medical Informatics at Geneva University, Director of the Division of Medical

Informatics at Geneva University Hospitals, and President of the Health-On-the-Net

Foundation.

Focal points of the RAFT include:

Burkina Faso: Prof. Rabiou Cissé, chairman, department of radiology, University Hospital Yalgado

Ouedraogo, Ouagadougou

Burundi: Prof. Salvator Harerimana, vice-dean, Faculty of Medicine, University of Bujumbura

Cameroon: Dr. Vincent Djientcheu, chairman, department of neurosurgery, Yaoundé Central Hospial

Ivory Coast: Prof. Francis Ehua, department of surgery, University Hospital Yopougon, Abidjan

Madagascar: Prof. Rabenja Rapelanoro, University of Antananarivo

Mali: Prof. Abdel Kader Traoré, Bamako University

Niger: Prof. Ibrahim Touré, Lamordé National Hospital, Niamey

Senegal: Prof. Meissa Touré, Cheikh Anta Diop University, Dakar

Cheikh Oumar Bagayoko is the coordinator of the RAFT network. A physician trained in

Mali and initiator of the project, he obtained a masterôsdegree in medical informatics at the

University of Paris, and currently finishes his PhD in medical informatics at the Universities

of Geneva and Marseille.

Jean-Marc Naef is a senior computer scientist at Geneva University, and, since 2002, the

designer and the lead developer of tools used by the RAFT network..



Dudal is the distance education environment developed for the RAFT, specifically

developed and tuned in order to function over low-bandwidth connections (25

kilobits/second), thus enabling remote users to participate, even from a cybercafé un a

small town. Emitting a course does not require any additional bandwidth, thanks to the use

of a relay station which distributes the information to the other clients. This ability to let

anyone be an emitter as well as a receiver has been identified as one of the keys to the

success of the network.

Open to anyone, freely, these weekly courses, 70% of which are produced in Africa, are

regularly followed by hundreds of care professionals.

Anyone can follow the course, ask questions to the teacher via instant messaging.

Once webcast, the courses are immediately available for playback from the RAFTôs

website. All these courses form a collection of excellent training resources that can then be

organized in various ways (thematic, geographic) and possibly distributed offline (on CD-

ROMs for example).



iPath is the secure teleconsultation environment, which enables « virtual communities » of

experts to collaborate remotely in order to solve patient-specific problems: diagnostic

support, second medical opinion, help with evaluating, deciding and planning the medical

evacuation of a patient.

Application domains include radiology, dermatology, surgical follow-up, infectious disease,

etcé

Access to this tool is limited to users and experts identified by the RAFT coordinators and

whose training level and expertise is verified.

Other specialized teleconsultation tools are being developed, in particular to enable remote

assistance with ultrasound and radiological images. Based on previous experiences and

recent assessments, given the availability of low-cost ultrasound devices, we plan to deploy

these in remote hospitals, as these diagnostic tools can significantly improve the decision-

making capabilities of physicians, and help them decide if a patient presenting with acute

abdominal pain or obstetrical problems can be taken care of locally or need to be

evacuated. Such decisions are often crucial, as the risk and cost of evacuation to regional

or national hospitals are high.



The deployment strategy usually starts with the connection and the equipment of university

hospitals in the capital, then moving to provincial and regional hospitals. Sustainability in

these large hospitals (i.e., essentially the financing of the internet connection) is usually

achieved in 2 to 3 years, by taking the financing of the recurring costs via the hospital

direction and/or the ministry. Given the low-bandwidth requirements of the system, care

professionals can also participate to the activites of the network from cybercafés in more

remote areas.

Experiences in very remote areas have been carried out in Mali and Mauritania. They have

demonstrated many benefits of the telemedicine tools, but sustainable economic models

have not been established, given the economical constraints of the local communities. Two

models are currently being investigated: the sharing of the connection with a cybercafé, and

the funding by the diasporas.

The current focus of the deployment is the district level. A health district usually covers

between 50ô000 and 200ô000 inhabitants. A district hospital is usually staffed by several

physicians, has a basic medico-technical platform (operation room, laboratory) to take care

of emergencies, and serves as the coordination hub for healthcare agents in dispensaries

or for the collection of healthcare indicators. It is therefore a strategic level for the

implementation of telemedicine activities, and to use such IT infrastructure for public health

activities (such as World Health OrganizationôsAfrican Health Infoway program).

At the request of key partners, and in particular the World Health Organizationôs

Reproductive Health Department, which has been producing dozens of excellent courses

for the RAFT for the last 3 years, it has been decided to extend the reach of the RAFT

network towards english- and arabic-speaking countries. In parallel, efforts to deploy new

telemedicine units in district hospitals are underway. Ultrasound machines are deployed

along with the telemedicine equipments: these ultrasound devices have become sufficiently

cheap (around 6000 euros per unit) to be distributed in small hospitals, as these can

significantly improve the diagnostic and decision-making performance of isolated

physicians, and particularly help to decide if a patient can be taken care of at the local level,

or requires an often risky and expensive evacuation to a regional or national hospital.



There are an estimated 6ô000 health districts in Africa. Given the demonstrated benefits of

equipping district-level hospitals with telemedicine tools and ultrasound machines, given the

availability of effective coordination teams in 10 countries of French-speaking Africa who

can deploy new units rapidly, we aim at scaling-up the deployment of telemedicine units to

district-level hospital throughout Africa.

Each unit consists of:

1. a satellite link providing two-way communication (downlink of 256 kbps, uplink of 40 kbps) using mini-

VSAT technology (the cheapest available today), unless cheaper DSL or WiMax connectivity is already

available;

2. a low-cost ultrasound machine enabling triage abdominal and obstetrical imaging;

3. a laptop and a webcam (telemedicine hardware);

4. a solar power unit using local material (solar panels, truck batteries, regulator, alternator), unless a

reliable source of electricity is available;

5. two years worth of connection fees, assuming that the deployment contact will require the receiving

hospital to guarantee the financing of these connection costs after the two first years of operation

6. training activities to the use of the telemedicine unit and basic training in triage ultrasonography, both

organized by the national coordination teams. Support will be provided both at the national level by the

existing teams as well as centrally, from Geneva.

In order to better support the deployment of new diagnostic tools such as portable

ultrasonography, and to strengthen the ability to make appropriate decisions regarding

diagnoses, management, evacuation of patients in remote settings, we have developed a

patient simulator which recreates challenging situations. This enables care professionals to

be exposed to problematic cases and get evidence-based documentation about ways to

manage these, taking into account the reality of the available infrastructure in small

hospitals.


