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Abstract: 

Positive results of telemedicine applications have been reported in several medical areas thus encouraging further development.  There are still some obstacles which delay widespread use of telemedicine services.  However, the experience and the sharing of results will speed up better and faster implementation of telemedicine for the benefit of healthcare systems and patients.

Introduction

Telemedicine, “medicine at a distance”, pioneered in the 1910s and 1920s among other things in maritime medicine with initial tests in other fields in the 1940s and 1950s.  During the 1990s it became a method evaluated and increasingly used in healthcare systems worldwide.  The interest in telemedicine has sharply increased during the last decade, largely thanks to the convergence between – on the one hand – the advances in technology on which telemedicine applications are based, and – on the other hand – the needs of healthcare systems to reorganize and develop new ways of supplying healthcare more efficiently.  This willingness to change includes meeting the increasing public demand for quick and easy access to high-quality healthcare services.  Telemedicine applications are used in many medical disciplines, and provide support for

· consultations

· second opinions

· quality assurance

· mentoring

· medical rounds

· medical networking

· monitoring/follow-up

· training and education

· organizational and structural development, and change of healthcare services

From a general perspective, taking into account the 50 to 60 specialized disciplines of medicine, primary healthcare and the many different types of healthcare systems around the world, telemedicine is still in an early stage of its development.  However, positive results of its implementation have been reported in several medical areas thus encouraging further systematic implementations.

In Sweden, for instance, diffusion of telemedicine started in the Lund University Hospital during the 1910s with trials of transfer of ECG signals by means of a telecommunication network, and in 1922 when the Sahlgren University Hospital in Gothenburg started sea-to-shore telemedicine, a service still in use.  The initiative to establish telemedicine trials in Sweden came from physicians.  Projects have been financed by the country councils, companies and government, often in combination.

Telemedicine internationally

Telemedicine is at present on the healthcare agenda in most countries in the western world.  Developing countries and countries in transition have shown great interest in the possibilities of using telemedicine to develop access, quality and efficiency in healthcare systems.  In countries such as Denmark, Iceland, Finland, Japan, Norway, Sweden, Uganda and the United Kingdom telemedicine is on the agenda of the governments or their agencies.

In the European Union telemedicine development and projects have been supported for approx. ten years.  In the present Fifth Framework Program for Research and Technical Development, telemedicine is supported as well.

The diffusion and priorities of telemedicine applications internationally differ very much from country to country, and so do the possibilities of industrial development in this sector.  Strong economic incitements and a system sensible to patient satisfaction and preferences (e.g. in the United States of America) seem to be a strong driving force for telemedicine.  On the other hand, legal issues such as licensing and cross-border medicine (e.g. in the USA) seem to be a barrier to the use of telemedicine.  Government initiatives to change the healthcare system (e.g. in Japan) in favour of homecare with support of home telemedicine may speed up development in healthcare.  Quick adaptation to the need of healthcare and preferences of the patients (e.g. in Israel) opens up new industrial and market sectors for telemedicine.

Possibilities offered by telemedicine

Telemedicine is a method as well as a tool:  a method for developing and/or supporting new diagnostic and treatment procedures, and a tool for introducing changes meant to improve the way of delivering healthcare.  Telemedicine has a great potential:

· improvement of the quality of healthcare

· better access to experts in healthcare

· better efficiency in the delivery of healthcare

· more efficient use of existing resources in healthcare

· better access to healthcare

· more equal distribution of healthcare in a country or region

· better service to the patients

· better possibilities of empowering patients

· more freedom for patients

· new ways of collaboration between hospitals and between hospitals and primary healthcare

· new ways of supporting primary healthcare with specialist knowledge

· new ways of diagnosing and treating patients in primary healthcare

· possibilities of relieving the patient load on hospitals

· new ways of supporting homecare

· new ways of collaboration between patient and healthcare provider

· new possibilities for distant education and training

· the opening of new perspectives in local, regional, national and international research

· the opening of new perspectives in international cooperation in healthcare

· support and development of the developing countries and countries in transition

· new possibilities in emergencies and disaster relief operations

It is obvious that telemedicine has a great potential.  In addition to further systematic diffusion and use, it will thus be possible to assess different aspects of telemedicine.

One of the challenges:  Telemedicine, a tool for reorganization and change in healthcare

As the practice of medicine is very much focused on information about patients’ symptoms and signs, diseases, diagnostics, treatments, and how the healthcare system organization itself works, there is always room for improvement as to access such information.  This is emphasized, as is the increase in medical knowledge, greater awareness among patients and the progress of evidence-based medicine.  Telemedicine offers an easier way of acquiring information, besides being a tool for reorganizing and restructuring healthcare systems.  The latter is an interesting possibility, although it is still in a very early phase of its implementation.  However, changes in the organization and structure of healthcare systems with support of telemedicine may prove to be the most cost-reducing factor of diffusion of telemedicine, which should be carefully evaluated.

Although the organization and structure of the healthcare system in a country is very much adapted to the country’s history, economy, geography and culture, healthcare is generally built up at different levels of specialization and purpose:

· university and regional hospitals

· central hospitals

· local hospitals

· primary healthcare centres (GPs)

· homecare and selfcare support

· maternity welfare, child and school healthcare

· psychiatric care

· geriatric care

· care in emergency and disaster relief operations

The healthcare system may also be viewed from another angle:

· the proportion of public-to-private healthcare

· hospital- or primary-focused healthcare

· the patient’s freedom to choose a healthcare provider

· referral patterns

· payment systems

· cost to the patient (healthcare, pharmaceuticals, rehabilitation)

· the legal framework

· the proportion of cross-bordering care

It is already obvious that telemedicine is a method by which to enhance the supply of and access to healthcare, as well as a tool with which to develop the healthcare organization and structure.  The latter is the real challenge, because it requires a change of approach and an alteration of established factors such as consultation and referral patterns, ways of payments, defining the “owner of the patients”, defining geographical catchment areas, specialist support for primary healthcare, cooperation between primary and secondary healthcare to support homecare, care of the chronically diseased, etc.  Due to the need of cost containment in many healthcare systems, reorganization and restructuring processes have also been initiated, mainly during the 1990s.

Telemedicine has the potential to further develop the healthcare organization and structure in several ways, including

· Transfer of the specialists’ knowledge to primary healthcare, thus making it possible to diagnose and treat a greater proportion of the patients at the primary healthcare level.  This will reduce the number of referrals to hospitals, reduce the need to transport patients between different facilities, and improve service to patients.  As a spin-off, this will also support training of GPs in different specialities, and facilitate communication between different levels of care.  In certain countries this will most probably also make care more accessible.

· Transfer of medical knowledge from hospitals and primary healthcare to the homes of patients, supporting patients (and/or relatives) at home in short- or long-term care.  This will give patients more options of care and should free resources at the hospitals.

· Developments in mobile telemedicine will offer new opportunities for instance for supporting chronically ill persons (with illnesses such as asthma and heart diseases) by giving them more freedom to access healthcare.

· Cooperation between hospital clinics will allow them to back each other up in the event that there are staff shortages due to absence, holidays, weekends, seasonal variations, etc.  This is of special interest to radiology, pathology and physiology departments where x-ray and microscopic images and physiology parameters such as ECG and EEG curves can be electronically transmitted.

· Cooperation between hospitals in given areas, towns or regions to develop new organizations for work after hours and on-call.  This will allow the available specialists’ time to be more efficiently used, and emergency patients can be directed to most appropriate and efficient medical centres on duty.

· Changing the place at which the patient is first diagnosed and treated from the hospital to the site where he/she first fell ill or met with an accident.  Developments in pre-hospital care and mobile telemedicine will offer new opportunities in this field of healthcare services.

As mentioned above, the reorganization and restructuring of healthcare is probably the most difficult, but may also be economically the most rewarding result of the spread of telemedicine.

Obstacles in the diffusion of telemedicine

In spite of the long history of telemedicine, its possibilities and the increasing interest in telemedicine, the diffusion of this method and tool has not yet reached its full potential.  Whey?  There are many explanations to the present moderate rate of diffusion:

· To benefit the most from telemedicine, organizational changes are very often required.

· Healthcare is a very complex organization and sometimes difficult to change.

· Organizational changes could mean that physicians (other parts of the staff, organization, hospital, primary healthcare) lose or gain in power and/or number of patients (payments).

· In on-line telemedicine, two or more individuals have to be present at the same time, which requires some kind of planning.

· In off-line telemedicine, the above-mentioned planning is not required but it has inherent limitations regarding quick response, interaction and real-time feedback to the patient (combination of on-line and off-line telemedicine applications should be further developed and evaluated).

· Short-term and long-term economic consequences for physicians, hospitals, healthcare systems etc. are not yet fully understood.

· Short-term and long-term effects on the working conditions of physicians and other staff members are not yet fully understood.

· Methods of payment, reimbursement or other kinds of economic (or workload) compensation are not yet developed.

· Lack of incitements for busy specials to engage in telemedicine.

· High initial cost for telemedicine equipment.

· Equipment sometimes difficult to handle.

· Lack of technical integration between telemedicine and other information systems such as referral and ordering systems, computerized medical record systems, etc.

· Lack of demonstration projects that show telemedicine integrated in healthcare delivery.

· Lack of demonstration projects that show that telemedicine have changed the work methods, the delivery of healthcare and/or the organization and structure of healthcare.

· Lack of “full scale” demonstration projects enabling to show the politicians and other decision-makers integrated telemedicine in a changed and enhanced delivery of healthcare.

· Lack of assessment projects in realistic and routine “full scale” telemedicine applications.

· Lack in assessment of medical need, quality, cost/effectiveness, access, equality, etc.

Discussion:  Is telemedicine living up to its promise?

It depends on promises and/or expectations.  Those very much involved in telemedicine and healthcare development are not particularly surprised at the present state of development and diffusion rate.  In many applications telemedicine means development and change in the organization of healthcare (see above), influencing the way to attract, keep and refer patients with resulting effects on work procedures, patient load and/or economy.  Such changes in the healthcare will take time.  In addition, telemedicine is not yet a full-fledged technology that is easy to handle, easy to install and use, medically assessed in all disciplines, and interfaced with other relevant information systems in healthcare.

On the other hand, with the already shown and possible benefits (see above) - not least the patients’ point of view – one should expect a faster distribution of telemedicine into the healthcare system.  In this view, telemedicine is not living up to its promise.

There are many factors (see above) that influence the pattern of distribution and use of telemedicine.  Some key factors to speed up the diffusion of telemedicine include

· Management perspective when planning the implementation of telemedicine (telemedicine will interact with other departments, hospitals, primary healthcare, counties, regions, etc.).

· Economic perspective (telemedicine costs and savings will most probably appear on different accounts).

· Development of economic systems (reimbursement, payment and compensation systems) suitable for healthcare systems including telemedicine.

· Power of good examples: showing telemedicine integrated into daily routine healthcare for improved delivery of care (quality, efficiency, freedom and mobility of the patients).

· Need of education and information: educate and inform the key players in healthcare as well as the patients and their organizations about telemedicine (there is virtually no voice yet from the patients and their relatives in the discussion of telemedicine).

· Comprehensive assessments.

· Further developments in technology.

· Development of ethics and legality in the use of telemedicine.

Healthcare systems are very much a product of the nation in the same way at its culture, medical traditions, socio-economic situation and demographic factors.  This situation challenges telemedicine to be adopted into such a specific system and to change the system for the better.  Although the development and use of telemedicine will be adopted in the different healthcare systems across the nations, international interaction in this development is essential.  Internationally recognized development, experience and sharing of results will contribute to the foundation of knowledge, which will propel a proper and faster implementation of telemedicine to the benefit of the healthcare systems, its staff and the patients.
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