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The Context

With declining economic performances, a history of political instability and low levels of development, the health sector in most of Africa lags far behind its counterparts in the industrialized World. Given that at least 60% of  African populations live in large underdeveloped rural areas the problem of healthcare delivery is even more serious. The other set of challenges that face Sub-Saharan Africa, arises from managing a dual healthcare system: these are theWestern medicine and the Traditional African medicine. In the poor peri-urban and rural areas, the traditional healthcare centres are more accessible than those for modern medicine. Hence a high percentage of cases that reach modern healthcare facilities are likely to be emergency cases that have passed through the traditional medical system.

The African healthcare system in general is over stretched, with doctor to patient ratios as high as of  1 to 10000 or more in certain cases. Furthermore, research and technological facilities are very limited which reduces possibilities for enhancing the work of health workers. “The average medical library in the US would have 3 000 journals in its collection; many in Africa have 30! Also, many of the journals published in the less industrialized nations of the world are not included on larger indexes because of requirements of frequency of publication and length of time for unbroken publication. Some of these journals are not able to meet such requirements.”

The general state of technological and infrastructural development in many African countries remains a major hindrance to optimal research and communication. In most remote parts of Africa access to ordinary telecommunications and electronic facilities is a virtually non-existent.

Against such a background, it is not surprising that in Africa the use information and communication technologies (ICTs) in the health sector is largely limited to urban centres. 

For a continent that has seen fatal outbreaks of Ebola, Malaria and is currently faced with alarming rates of HIV/AIDS infection, it is quite clear that an increased practice of telemedicine would contribute to the improvement of healthcare delivery. It follows therefore that increasing the use of ICTs would effectively improve the practice of telemedicine and further address academic and research concerns that are necessary for Africa to more efficiently deliver healthcare to its inhabitants. “The idea behind telemedicine is said to be to ensure a health service to all people regardless of their situation. Access to medical services may be limited by geography, climate, communication, transportation and economy, as well as shortage of trained personnel.” 
 

A presentation made in Milan, March 1998, on the “Telehealth in Africa project" stated that “Initial demonstrations of diagnostic images' transmission from Milan and Toulouse to Abidjan, Ivory Coast and Midrand, South Africa, have proven that African and developing countries are ready for telemedicine applications, including Asynchronous Transfer Mode (ATM) and Virtual Reality, but primarily prefer to make use of less sophisticated, off-the-shelf, thin-route, low cost solutions.” 

Similar to everywhere else, Africa expects telemedicine to provide facilities for diagnosis, prevention, research, training and education through wired or wireless networks. Countries in Sub-Saharan Africa are at various levels of sophistication in their practice of telemedicine. It is important to note that the development of telemedicine in Africa is largely donor-driven through projects. These projects have employed various technologies, ranging from simple two-way radios( popularly known as “walkie-talkies”), telephones, faxes and more recently also e-mail to transmit patient information to specialists in referral centres. Very few initiatives are known to have embarked on more sophisticated telemedical practices, such as realtime image transmission and analysis over digital networks with chat and voice transmission over the Internet Protocol (IP). 

UNESCO, like other leading international organizations in the area of informatics and telematics development, is keenly supporting the generic use of informatics and telematics to improve the quality of life in Africa. One initiative that aims at achieving this goal is the African Multipurpose Community Telecentre Initiative, also supported by the International Telecommunications Union (ITU) and the International Development and Research Centre (IDRC), which involves five African countries. When this project was developed it was anticipated that certain related applications would be created, such as tele-education and tele-medicine.

HealthNet

This is the most developed Africa-wide initiative which aims at improving the practice of telemedicine among health professionals. This project by the non-profit-making organisation of scientists and medical researchers known as SatelLife. HealthNet has been implemented in 20 countries throughout Africa. 

HealthNet was conceived as a means of combating the isolation of health workers in the less industrialised world and the lack of information that impedes their work. The network provides email, electronic discussion lists, electronic medical publications, and access to medical databases and conferences. The Healthnet network started with dialup connections based on FIDO protocols for enduser connections and UUCP dial-up connections at intervals between national or regional nodes and STMP Internet gateways. This store-and-forward system has served well in Africa given its robust functionality with poor telephone line connectivity where such connectivity is viable.
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source: http://www.healthlink.org.za/hlink/info/hlbook/hlbk2.htm#infrast
 In countries/areas where the telephone infrastructure is unreliable or non-existent, HealthNet has used satellite ground stations. Through a combination then, of telephone infrastructure and low earth orbit satellite (LEOs) technology, HealthNet has facilitated rapid and low-cost communication through e-mail via national HealthNet nodes between health workers in Africa and between them and their counterparts in the rest of the world. Due to its widespread use, several telemedicine-related projects have depended on the use of the HealthNet network. The HealthNet system is used by government departments and agencies, medical facilities and schools, medical libraries as well as individual health workers. The international health community has used HealthNet in a variety of ways, such as:

· Physician Collaborations: Burn surgeons in Mozambique, Tanzania and Uganda have used HealthNet to consult with one another on patient treatment and reconstrucctive surgery techniques. 

· Data Collection: In The Gambia, health workers who once had to travel 700 kilometers per week to collect data for a clinical trial employed HealthNet to send this information via electronic mail. 

· Health Care Delivery: Physicians in Ethiopia use HealthNet to schedule consultations and referrals, making it unnecessary for ill patients to travel long distances with no guarantee of seeing a physician. 

· Medicial Alerts: Health care workers in Zaire's Vanga Hospital use HealthNet to send regular dispatches to report on progress in treating Trypanosomiasis to health organizations in the North. 

· Access to Medical Libraries: In response to a cholera epidemic in Zambia, the medical librarian at the University obtained literature from her "partner library" at the University of Florida, then disseminated the information to all HealthNet users in the region. 

· Research: Malaria researchers at a remote site in northern Ghana used HealthNet to communicate daily with the London School of Hygiene and Tropical Medicine and the Tropical Disease Research Center in Geneva. 

Other foreign-driven or partnership initiatives

While HealthNet is undoubtedly the most important foreign-driven telemedicine initiative, there are other African projects that are either driven by the international community or which enjoy significant donor support. 

One of these projects is the Ahila -Net, the Association for Health Information and Libraries in Africa Network. Ahila-Net started in the mid-1990s as an electronic networking initiative for its various members throughout the continent, having a closed email discussion list as its main feature. Ahila-Net is run by the WHO Office in Geneva.

SYFED-Refer in Mauritius is another example of a project with substantial foreign involvement. It is part of an international network in Francophone countries and is supported by a French agency.

Besides projects that are driven by structures from outside the continen, there are also examples of projects that exist as partnerships between African organisations/institutions and foreign counterparts. A good example of such an initiative is the Sister Library Programme, a partnership between the University of Zambia School of Medicine Medical Library and the University of Florida Health Science Center Library. However, this project mainly serves to provide information to health professionals through electronic networks, and does not entail the direct involvement of these professionals in the practice of telemedicine. 

Other projects have been initiated exclusively to build national or limited regional capacities in telemedicine. Examples of these are listed below:

East Africa
Project SHARE:  The Satellites in Health and Rural Education (SHARE) program, established by the the International Satellite Organization (Intelsat) and the International Institute of Communications, enabled Memorial to obtain access to a satellite and used it to establish links with hospitals in East Africa that Memorial had previously worked with on other projects. In December 1985, a satellite link was established with St. John's in Nairobi, Kenya, and in February 1986 with St. John's Kampala, Uganda. The system was used for several months for pediatric teaching sessions, administrative meetings, transmission of EEGs, and a variety of other applications. Pediatricians in St. John's were responsible for the majority of the educational programs, with additional programs hosted by health centers in Ontario and Quebec, including interpretation of tracings by electroencephalographers. The other Canadian centers were connected to Memorial via the Telemedicine Centre's dial-up audioconference bridge. Although the tele-EEG service was reported as successful, it was discontinued when Kampala established its own EEG service.

Ethiopia

Teleradiology and rural consultations in Ethiopia 

In Ethiopia, there are 5 - 9 radiologists for almost 60 million people. There are 21 radiological centres, so specialists must travel from centre to centre to examine the patients.

Information on this project was documented during the planning stages. The project was planned to introduce teleradiology applications in the Tigray region of Ethiopia. The medical and communications equipment was to be installed in one or two local clinic in the Tigray region. Two configurations were envisaged. The first was to connect one health clinic with the Black Lion hospital in Addis Ababa. The second was to connect a doctor travelling from village to village with the Regional Hospital in Tigray. The Inmarsat system was to be used to provide communications between the rural areas and the Tigray Regional Hospital. However, information on the implementation of the project could not be obtained before preparation of this paper.

Senegal

The mortality rate associated with birth complications is very high in Senegal. Between  1979-1992, the maternal mortality rate is estimated to have been 510 deaths per 100 000. The Lille Regional University Hospital (CHRU) and the European Institute of Telemedicine in Toulouse have partnered with health institutions in Senegal, some of which are remote such as Saint-Louis Hospital and the Clinique du Cap, within a project that uses videoconferencing to conduct teleconsultations between health professionals.  In-service distance training for health professionals is one of the key components of this application. Training occurs in remote health centres through videoconference systems adapted to the medical environment which are connected by remote links to videocentres, videostation-type terminals or other types of terminals located in national or international hospital centres. 

South Africa

1. Phone-based Telepathology linkup between UNITRA and MEDUNSA

The first South African phone-based linkup between Department of Pathology, UNITRA and Department of Anatomical Pathology, MEDUNSA was setup in 1995. The telepathology and teleradiology workstations (now Telemedicine Unit) were installed at the Department of Anatomical Pathology, Histopathology and Cytology, UNITRA. The system has allowed sending still images (microscopy, x-ray, CT, ultrasound) to Telepathology Services of Armed Forces Institute of Pathology in Washington, USA, via the Internet. Results were obtained within 24 hours. The first telepathology workstation at MEDUNSA was installed in June 1997. The workstation received its first still images from UNITRA for real time consultations in December 1997. 

2. As an extension of the above project, the Department of Pathology, University of Transkei, Umtata has been involved in the development of telemedicine in the Transkei. Using existing facilities (PC, microscope and camera), which was later upgraded, they have managed to establish a good telepathology, telecytology and teleradiology connection with Armed Forces Institute of Pathology in Washington, USA. An Imascan frame grabber, with software on a Pentium 100 IBM PC was the first to be used for capture images (JEPG format). Between 16 and 30 images per case have been sent as attachment files to normal email. There has also been the establishment of a real time pathology/cytology/haematology remote consultation with Anatomical Pathology Department at MEDUNSA and projects are under way to connect smaller hospitals around Umtata (e.g. Lusikisiki) and estabish telecytology and teleradiology services. 

3. A videolink teleconference project has been launched between London's Moorfields Eye Hospital and ophthalmology departments in three South African hospitals. It has been funded by a lottery grant awarded to the British charity “Fight for Sight”. Five other Moorfields consultants are contributing their expertise and time to the project. So far, Fight for Sight has introduced telemedicine to three South African cities - Pretoria, Bloemfontein and Pietermaritzburg. 

4. The South African Telemedical Resources (TMR) was formed in February 1998 as an entity that is owned by local and international shareholders, and employs medical specialists, the Medunsa School of Medicine and a large group of private clinics. TMR`s mission is to provide multimedia products and systems that facilitate the healthcare decision making process. This is done through the development of information networks focusing on the transmission of images, sound, video and text based on the French-developed Mercury software telemedicine system. Hence they have developed a telemedicine network linking medical resources (specialists in radiology, pathology, and dermatology, etc.) with medical needs (patients, rural or under-serviced clinics, etc.) across the public and private healthcare sectors.

Uganda

1. The project -- Rural Extended Services and Care for Ultimate Emergency Relief (RESCUER) –has teamed up the UN Population Fund, Uganda's Ministry of Health and Population Secretariat and Iganga district authorities. RESCUER is part of the ministry's efforts to reduce Uganda's high maternal mortality rate of about 506 per 100,000, by improving local care and referral systems. Some 80 per cent of Uganda's 17 million people live in rural areas, fertility rates are high and over 60 per cent of childbirth is handled by traditional midwives, relatives and friends.

The project has three components: communications, transport and provision of quality health services. The communications system uses VHF radios installed in base stations and health units, in the referral hospital ambulance and the District Medical Officer's vehicle, while the birth attendants have walkie-talkies. The midwives and birth attendants got additional training and reports state that now there is better quality care.

2. Memory Card Technology, the leading European designer and manufacturer of memory upgrades and PC Card products, initiated sponsorship for a telemedicine project by Operation Outreach to Uganda. The project was to use MCT's PC Card Hard Drives and ATA Flash cards to store medical data for transmission from remote locations in the country. 

3. The  TeleInViVo project: This has been the first UNESCO supported telemedicine project and was initiated as an application of the multipurpose community telecentre project. The project provided two portable 3-D telemedical workstations which are capable of acquiring 2-dimensional ultrasound data of a patient and convert it automatically into 3- dimensional data then transfer the data to a remote expert, using the build-in IP networking channel. After data transmission, both healthcare professionals become linked online over the network performing virtual consultations on the 3D-data replicated in each workstation and viewing the identical data set in real-time. The system supports a wide range of applications varying from gynecology to abdominal scans.

Conclusion

The overview of the projects shows that the telemedicine experience in Sub-Saharan Africa has started with less sophisticated, off-the-shelf, thin-route, low cost communication technologies. Although there has been a remarkable increase in the generic use of informatics and telematics in the health sector, e-mail has emerged as the most important telemedicine infrastructure.  The isolated experiments with more sophisticated solutions such as Asynchronous Transfer Mode (ATM) and Virtual Reality have not yet proven that Sub-Saharan Africa already has adequate national or regional capacities to replicate these systems in a way that can significantly improve healthcare delivery for the majority of Africans in rural areas.

Many African countries seriously lack international Internet bandwidth and their national policies are helping the situation since their tend to protect the inefficient national  telecommunications providers. The continent requires open market policies in the area of telecommunications to overcome some of the infrastructure limitations. 

Given the current impediments to adequate healthcare delivery, the need for developing telemedicine in Africa is evident, however technological solutions that are developed should be adapted to the African environment.  This environment includes low telephone penetration in rural areas; inadequate and expensive national Internet bandwidth; lack of skilled manpower in this area, etc.  

One way in which the international community may assist Africa to develop telemedicine is by establishing regional centers of excellence in telemedicine, equipped with state-of-the-art equipment for training and research. Then projects such as the Leonardo project could be urged to establish UNESCO Chaires in these centers.
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