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Abstract: 

The “Telemedicine Space Bridge” project implemented by the Soviet-American working group on space biology and medicine, was the first large-scale telemedicine project in the former USSR.  It was later use to conduct medical consultation for the victims of the earthquake in Armenia (1988) and the gas-mail explosion in Ufe (1989).

Russia, with its large territory, unequal population density and concentration of highly skilled medical staff in the few big cities, is in great demand of telemedicine to provide better healthcare.  Therefore, telemedicine became one of the long-term trends of the national healthcare policy.  The activities in the field of telemedicine undertaken by the Telemedicine Foundation of Russia, which was set up in 1997, are presented in this contribution.

_____

TELEMEDICINE DEVELOPMENT IN RUSSIA

USSR has conducted research on transmission of medical information since the late 1960s. However, the creation and operation of multipurpose telemedical systems based on advanced telecommunication technologies are inherent to the space medicine, which has an extensive experience in biotelemetry development and application.

The "Telemedicine Space Bridge" project, implemented under the aegis of the Soviet-American working group on space biology and medicine, is considered to be the first large-scale telemedicine project in the USSR. The "Telemedicine Space Bridge" made it possible to conduct more than 300 clinical consultations for the victims of the earthquake in Armenia (1988) and gas-main explosion in Ufa (1989).

The successful experience of space doctors laid a background for the planned telemedical activities. These activities became one of the main goals of the Space Biomedical Center for Training and Research (SBC), established in the framework of the Russia-US intergovernmental agreement in 1995. The State Scientific Center of the RF - "Institute for Biomedical Problems" (IBMP) and the Moscow State University became the SBC founders.

The SBC developments in the area of telemedicine technologies enabled providing of the telemedicine sevices. The Center showed wide prospects of telemedicine in education and information support of physicians. For the first time in Russia the SBC supported by the Moscow State University and the Moscow Medical Academy developed a “Telemedicine” training course for medical students.

Much attention was paid to the telemedicine popularization. The SBC expands international collaboration in the area of telemedicine actively interacting with European, American and Asian medical centers, and representing Russian telemedicine in the international organizations.  Many enthusiastic physicians started to introduce telemedicine into their practice. Well noted should be the promising results obtained by the Arkhangelsk Medical Academy, our colleagues from Barnaul, Novosibirsk, Ekaterinburg and a number of Moscow clinics.

Study of the international experience, and its successful adoption and development in Russia, initiative application of telemedicine methods in a number of Russian regions prepared a methodical base for the wide introduction of telemedicine into the Russian public health care system. Russia with its large territory, unequal population density and spread of highly skilled medical personnel, is in great demand of such a technology. The population should be given equal rights to get qualified medical care, to choose of place to apply for it. It is essential to reconstruct the public healthcare and make it a unified system, to speed up integration of the Russian health care with the world society and to renew professional medical relations with the CIS countries.  Thereby telemedicine became one of the long-range trends of the national health policy. 

The resolution of the Russian Public Health Ministry Board enabled the start of practical activities. Due to the resolution the SBC, in collaboration with the IBMP, worked out a draft program of the telemedicine implementation in Russia ("Telemedicine" Program). Its consideration aroused great interest and support of the leading clinical, scientific and educational centers of the Ministry of Public Health, the Russian Academy of Medical Sciences, and Russian regions.  The "Telemedicine" Program is aimed at improving medical care quality by introducing distant medical consultations and special information exchange based on the advanced information technologies into the health care practice.  These wide-scale activities on building up a medical service system can be implemented only by a group of leading medical centers, financial and telecommunication companies with active and concerned participation of medical, administrative and business circles of Russian regions.

The Telemedicine Foundation was established in 1997 for implementation of the "Telemedicine" Program. Its establishment was supported by a number of Russian ministries and institutions: Ministry of Public Health, Ministry of Science and Technologies, Russian Avia-Space Agency, Ministry for Civil Defense, Emergencies and Elimination of Consequences of Natural Disasters, Russian Academy of Sciences, Russian Academy of Medical Sciences, Ministry for Communication, Ministry for Defense, Federal Foundation of the Obligatory Medical Insurance, which formed the Foundation's Board of Trustees; a number of leading medical, educational and scientific Russian centers entered a body of founders.

It is important that the Foundation unites the potential of participants without whom this plan implementation is impossible. Initially the Foundation was oriented at attracting financial resources, both budget and commercial, and use of financial-banking schemes with regional resources.  Immediately upon establishment, the "Telemedicine" Foundation started to implement the "Telemedicine" Program carrying out its work in several directions, divided into subprograms.  The first goal is to create a hard/software base ("TeleNetwork" subprogram). The scheme of its building implies creation of information, organizational and technical infrastructures.

To speed up creation of the information-telecommunication infrastructure of the Russian telemedicine system and to increase its reliability and economic efficiency, the telemedicine network integrates resources provided by the state and regional authorities, international organizations and telecommunication systems. The "Telemedicine" Foundation coordinates these activities, provides expertise of methodological and technological integration of basic networks, uses unified information exchange standards. Scientific and Technical Board of the "Telemedicine" Foundation provides scientific support and interdepartment coordination of these activities.

Within the framework of the Moscow pilot segment of the telemedicine system the "Telemedicine" Foundation built a corporate network based on digital and radio channels of the subscriber access. This network integrates several leading clinical centers-participants of the "Telemedicine" Program, as well as a central control station. Regional telemedicine centers are successfully operating in the cities of Tyumen, N.Novgorod, Barnaul, Khabarovsk, Arkhangelsk, Kaliningrad, Chelyabinsk, Kurgan, Rostov-on-Don. An active network exchange was initiated with a number of medical information centers of the Russian regions and the CIS. The "Telemedicine" Foundation is going to launch centers in other Russian regions and to expand the federal telemedicine center distribution.

The objective of the "Teleconsultant" subprogram is to establish a permanently acting system of telemedicine consultation services. It’s planned to build a teleconsultative medical infrastructure of the regional (district-area) clinical-diagnostic and departmental medical services, to create a network of general and specialized interregional and federal consultative centers. It’s essential to solve a problem of telemedicine system integration into international network of consultative-diagnostic centers.

Implementation of the pilot segment of the Russian Telemedicine System enabled to adjust a technology of providing medical data for remote consultations, to form a network of leading federal specialized consultation centers, and to build a clinical base for off/on-line teleconsultations.  A technical and normative base of the commercial teleconsultative services was developed.  At present two teleconsultation web-servers are used in the daily practice to provide teleconsultative services ("Telemedicine in Russia" - www.telemed.ru).

The effectiveness of the off-line teleconsultations is highly appreciated by the physicians. Off-line consultations conducted via web-servers proved to be sufficient for consultative aid. Further on-line consultations by videoconference are optional to clarify the diagnostics and treatment. The SBC can provide connection using all most popular videoconference packages and easily ensure an on‑line multipoint teleconference to work out a common expert opinion. Practice proves that less number of cases require on-line consultations. Preliminary discussion via consultative server lets reduce teleconference duration and the consultation cost.

At present about 20 leading Russian, German, US, French, Norwegian and other countries’ medical centers provide commercial consultative services to regional centers and clinical institutions incorporated, and not, into the Russian telemedicine information network. Jointly with the Russian State Insurance Company the Telemedicine Foundation is creating an all-Russian market of telemedicine services on the voluntary medical insurance programs.

We consider the introduction of telemedicine methods and tools into the practice of emergency care and survival aid under extreme conditions very important ("Urgent Telemedicine" subprogram). The goal of the high-priority actions on this program is to form mobile units of software tools and communication devices to provide telemedical services in remote and rarely populated areas with undeveloped information infrastructure. The SBC conducted clinical trials of the Mobile Telemedicine Unit (MTU) developed by NASA for space medicine and successfully tested during the Shuttle spaceflight. The MTU improved "earth" version is being prepared for industrial manufacturing based on Russian component parts. Regional and district hospitals find that the mobile unit will be widely used in out-patient monitoring in remote areas, in family practice, in aerial ambulances and rescue groups.

The final logical part of the telemedicine service network should be telemedicine systems for dynamic monitoring of patients, suffering from chronic diseases ("Telepost" subprogram). Infrared telemetry complex, which can be used both at hospital and home, was developed within the framework of this trend. Its industrial manufacturing will be implemented in the near future. The project on "Transtelephonic ECG", supported by the International Telecommunication Union and recommended for developing countries, is being successfully implemented.

Introduction of telemedicine methods into continuous medical training ("Teletraining" subprogram) opens wide prospects for training and improving professional skills. These methods include creation and distribution of multimedia materials and training programs, holding educational videoconferences. Soon telemedical systems of testing control and certification will be introduced. 

The SBC widely uses telemedicine technologies in education. Special attention is paid to specialists training to introduce telemedicine technologies. The "Telemedicine" course is delivered not only to medical students, but also to physicians and IT specialists from medical centers. A book “Guidelines on clinical telemedicine” was published in Russia for the first time.
The “Telemedicine” program consideration led to its adaptation to the goals of various medical areas or a certain region needs. While creating a pilot section of the system and working with regions there were revealed positive examples of telemedicine technologies introduction facilitated the solution of practical health care tasks. Finally, there are examples of successful management of telemedicine projects which will be integrated with the federal system. Any program, including the “Telemedicine” one, is first of all a tool which may and must be specified while some plans are implemented.

It is natural that the applied aspects of telemedicine are not set aside. In particular, the IBMP, the SBC, Gagarin Astronauts Training Center, Flights Control Center of the Russian Avia-Space Agency carry out activities on developing a telemedicine support system for the Russian node of the International Space Station (ISS). The system is to be integrated with the appropriate systems of other ISS participants and the Russian telemedicine network.

To provide implementation of the "Telemedicine" Program the Coordinating Board of the "Telemedicine" Foundation is planning to cover a number of issues, which are actually important independent tasks: stuff training, development of the legal base and financial schemes to introduce telemedicine training and service methods. In these activities from the very beginning there is a task to attract different finance resources, including nonbudgetary. Furthermore, at the functional stage of the telemedicine system it is anticipated to reduce the volume of the budget financing and gradually come to the self-financing and self-sufficiency with further reinvesting funds into the telemedicine system development.
The investment strategy pursued by the ”Telemedicine” Foundation consists of, on the one hand, maximum appropriation of its own funds and, on the other hand, raising of borrowed funds. The Foundation developed a business-plan of the “Telemedicine” investment project for funds attraction and justification of the required stage-by-stage expenses and possible resources of their coverage. The Foundation developed different efficient financial schemes for attracting credit/loan resources on commercial (payback) terms for financing the investment and operation stages of the project.

However, in essence, high efficiency and undoubted competitiveness of the investment project lies not only in the profit value. A number of important factors, providing additional positive effects, enhance the attractiveness of the project to investors and creditors. These additional winning features are associated with the size of the telemedicine network spread over the vast territory of Russia. The communication companies and service providers are obviously, and justly, interested in the project participation.

The high commercial and social efficiency of the "Telemedicine" investment project led to the pressing necessity to adapt it to the objectives of specific medicine fields, needs of a certain geographical region, or even a certain field of economy. This implies launching of telemedicine investment projects on applied aspects of telemedicine related to certain clinical disciplines and geographical regions.

The “Telemedicine” program is based on both foreign and Russian experience and may be implemented even in the current public health care economic situation. The first stage experience allows development of the system by providing practice-approbated solutions to physicians and health care managers and expanding the technological capabilities at the created base.

The implementation of the program measures will provide adequate medical care for different strata of the population in regions, as well as in remote and rarely populated areas. We anticipate to extend the guaranteed volume of health care in accordance with the obligatory medical insurance programs and to provide additional medical services. Telemedicine must contribute to the development of the uniform standard of medical services at the whole territory of Russia.
The Foundation activities attracted great attention of foreign organizations, scientific and medical circles and potential investors to the telemedicine services implementation in Russia. The Foundation represents Russian telemedicine in the WHO, in the ITU-D Rapporteur’s Group on Question 14/2 (telemedicine), and the G8 telemedicine committee. It closely collaborates with the International Telemedicine Society and the American Telemedicine Association. At present, the Foundation holds negotiations on participation in the international projects jointly with Sweden, Canada, Bulgaria, Germany, France, USA, and on establishing business relations with the CIS countries: Ukraine, Armenia, Georgia, Uzbekistan and others.
The Foundation regularly organizes the Moscow international symposium on telemedicine: 1998 - jointly with the IBMP, 1999 – jointly with the International Telecommunication Union, 2000 – jointly with the Medical Center of the Management Department of the President of Russian Federation. The 2000 Symposium was supported by all international telemedicine organizations and leading world telehealth experts. The Symposium had a total of 300 participants and exhibitors from 25 Russian regions and 13 foreign countries.

The conducted work has laid the basis for initiation of the practical implementation of the Russian telemedicine network. The "Telemedicine" Foundation became an organization which main function is to coordinate telemedicine activities and provide the resource base. Telemedicine introduction into the health care system must become an element of regional and social policy of the Russian Federation providing the public health rise with minimized expenses. Participation of the CIS countries in these activities is an important element of integration and consolidation at the most acute social-political level. In the international aspect, Russia’s collaboration with the countries having considerable experience in telemedicine makes it possible for every Russian national to access cutting edge medicine, and for Russian medical practice to a modern world level.
__________

______________
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