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Abstract: Telemedicine is currently being used to bridge the physical distance between patients in remote areas and medical specialists around the world. Developing countries have had little experience or success with telemedicine, in part because of the prohibitively expensive equipment and connectivity costs involved. Developing countries require low-cost, sustainable telemedicine solutions for the local delivery of primary healthcare and efficient access to medical expertise when needed. Care at a distance (also called in absentia care), is an old practice which was often conducted via post. There has been a long and successful history of in absentia health care which, thanks to modern communication technology, has evolved into what we know as modern telemedicine
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1.0 INTRODUCTION
New technologies in sensing, medical imaging and wireless data communications   are allowing telemedicine, the practice of healthcare at a distance ,to be done at a much lower cost than in the past, enabling the development of new widespread remote medicine initiatives. These advances in technology have the potential to transform the way healthcare is provided throughout the world. Telemedicine has been defined as the use of telecommunications to provide medical information and services. It may be as simple as two health professionals discussing a case over the telephone, or as sophisticated as using satellite technology to broadcast a consultation between providers at facilities in two countries, using videoconferencing equipment or robotic technology. The first is used daily by most health professionals, and the latter is used by the military and some large medical centers. Telemedicine generally refers to the use of communications and information technologies for the delivery of clinical care.
2.0 DEFINITION OF TELEMEDICINE
Telemedicine means literally medicine at a distance. The concept   has been described in many ways and in different contexts, but there has yet to be a universally accepted definition.

The World Health Organization (WHO) for example, describes telemedicine as: 

Practice of medical care using interactive audiovisual and data communications including medical care delivery, diagnosis, consultation and treatment, as well as education and the transfer of medical data.

Another, future-oriented definition offered by Bauer and Ringel:
Telemedicine is the combined use of telecommunications and computer technologies to improve the efficiency and effectiveness of health care service by liberating caregivers from traditional constraints of place and time and by empowering consumers to make informed choices in a competitive marketplace.

The general definition offered by Bashshur, Sanders and Shannon:

Broadly, telemedicine involves the use of modern information technology, especially two way interactive audio and video telecommunications, computers and telemetry, to deliver health services to remote patients and to facilitate information exchange between primary care physicians and specialists at some distances from each other
      2.1 Telemedicine Systems in the Industrialized World
The industrialized countries of North America, Europe, Japan and Australia have a        considerable amount of experience with telemedicine; it has been practiced in these countries to some degree for over 50 years. The Nebraska Psychiatric Institute for example, in 1959 was one of the first in the world to use a closed circuit television link with the Norfolk Hospital 112 miles away. The link was used by doctors who consulted with each other on patient cases and also gave psychiatric consultations to patients on the other end of the link. Another significant early implementation of telemedicine was a microwave video link set up in April of 1968 between the Massachusetts General Hospital (MGH) and Boston’s Logan airport. The link was established to provide immediate health services to airport employees and passengers. It eliminated the need to have physicians permanently assigned to the clinical facilities at the Airport, while avoiding the delays associated with patient transportation.
Telemedicine has advanced significantly in the developed world since then; it is now used in a wide variety of settings ranging from simple doctor-patient telephone and email consultations, to sophisticated Virtual Realty (VR) enhanced telesurgery. It is used in remote areas, correctional institutions, in the military and in space. The most common use of telemedicine is in areas where there are shortages of doctors and specialists that can diagnose specific medical conditions. In general, the outlook for telemedicine in industrialized countries is good. There are hundreds of successful programs already in place, and many more pilot programs in development that have the potential to revolutionize the way healthcare is delivered, not only in remote areas, but also in the home.
 2.2 Telemedicine in developing countries

The developing world has had relatively little experience or success with telemedicine. This   is in part because of the high costs associated with Internet connectivity, high-end videoconferencing systems and sophisticated peripheral medical devices. Expensive technologies are simply out of the reach of health organizations in developing countries, which may have more immediate priorities (such as providing nutrition, sanitation and vaccinations to the population). To make things worse, developing countries have very high patients-per-doctor ratios, which are a general indicator of the amount of healthcare or lack thereof that exists in a region. As a point of comparison, industrialized countries such as the US have one doctor for every 200 to 500 people, while developing countries In East Africa have as little as one doctor for every 40,000 people .The state of health of a population is a direct determinant of its development, and investment in health is a prerequisite to economic and social progress. Developing countries need low cost, sustainable solutions for the local delivery of primary healthcare and efficient access to medical expertise when needed. Pilot programs in recent years have proposed introducing telemedicine technologies into rural communities at a much lower cost (and complexity) scale that has been attempted in the past, in order to deliver high quality medical care to patients in rural areas of developing countries at affordable costs. The Little intelligent Communities (LINCOS) project is one effort that is attempting to accomplish this goal.
3.0 TYPES OF TELEMEDICINE

Telemedicine can be broken into three main categories: store-and-forward, remote monitoring and interactive services.
Store-and-forward telemedicine involves acquiring medical data (like medical images, biosignals etc) and then transmitting this data to a doctor or medical specialist at a convenient time for assessment offline. It does not require the presence of both parties at the same time. Dermatology, radiology, and pathology are common specialties that are conducive to asynchronous telemedicine. A properly structured Medical Record preferably in electronic form should be a component of this transfer. A key difference between traditional in-person patient meetings and telemedicine encounters is the omission of an actual physical examination and history. The store-and-forward process requires the clinician to rely on history report and audio/video information in lieu of a physical examination.

Remote monitoring, also known as self-monitoring/testing, enables medical professionals to monitor a patient remotely using various technological devices. This method is primarily used for managing chronic diseases or specific conditions, such as heart disease, diabetes mellitus, or asthma. These services can provide comparable health outcomes to traditional in-person patient encounters, supply greater satisfaction to patients, and may be cost-effective.

Interactive telemedicine services provide real-time interactions between patient and provider, to include phone conversations, online communication and home visits. Many activities such as history review, physical examination, psychiatric evaluations and ophthalmology assessments can be conducted comparably to those done in traditional face-to-face visits. In addition, “clinician-interactive” telemedicine services may be less costly than in-person clinical visits.
4.0 BENEFITS AND USE OF TELEMEDICINE
Telemedicine is most beneficial for populations living in isolated communities and remote regions and is currently being applied in virtually all medical domains. Specialties that use telemedicine often use a "tele-" prefix; for example, telemedicine as applied by radiologists is called Teleradiology. Similarly telemedicine as applied by cardiologists is termed as telecardiology, etc.

Telemedicine is also useful as a communication tool between a general practitioner and a specialist available at a remote location.

The first interactive Telemedicine system, operating over standard telephone lines, for remotely diagnosing and treating patients requiring cardiac resuscitation (defibrillation) was developed and marketed by MedPhone Corporation in 1989. A year latter the company introduced a mobile cellular version, the MDphone. Twelve hospitals in the U.S. served as receiving and treatment centers. 
Monitoring a patient at home using known devices like blood pressure monitors and transferring the information to a caregiver is a fast growing emerging service. These remote monitoring solutions have a focus on current high morbidity chronic diseases and are mainly deployed for the First World. In developing countries a new way of practicing telemedicine is emerging better known as Primary Remote Diagnostic Visits whereby a doctor uses devices to remotely examine and treat a patient. This new technology and principle of practicing medicine holds big promises to solving major health care delivery problems in for instance Southern Africa because Primary Remote Diagnostic Consultations not only monitors an already diagnosed chronic disease, but has the promise to diagnosing and managing the diseases a patient will typically visit a general practitioner for.
5.0 BARRIERS TO TELEMEDICINE

There are still several barriers to the practice of telemedicine. Many states will not allow out-of-state physicians to practice unless licensed in their state. The Centers for Medicare and Medicaid (CMS) still has several restrictions for Medicare telemedicine reimbursement. Many private insurers also will not reimburse, although some states, such as California and Kentucky, have legislated that they must reimburse the same as for face-to-face consultations. Other programs, such as Eastern Montana and Inland Health in Washington, have negotiated with payers for telemedicine reimbursement. Fear of malpractice suits is another consideration for physicians, as is acceptance of the technology and lack of 'hands-on' interaction with patients, although most patient satisfaction studies to date find patients on the whole satisfied with long distance care. 

Many potential telemedicine projects have been hampered by the lack of appropriate telecommunications technology. Regular telephone lines do not supply adequate bandwidth for most telemedical applications. Many rural areas still do not have cable wiring or other kinds of high bandwidth telecommunications access required for more sophisticated uses, so those who could most benefit from telemedicine may not have access to it.

Many current telemedicine projects side-step these and other problems by obtaining federal funds. However, in the past three to four years, federal funding has become less available for telemedicine. In 2005, the Technology Opportunity Program (TOP) will not receive funds for telemedicine/telehealth, and the Office for the Advancement of Telehealth (OAT) will not be able to fund any new programs. Some legislation and grant appropriations passed in response to 9/11 include the use of telehealth, but no direct funding has been made available. Some private corporations and telecommunications companies are stepping in to fill the void, however, pressure on the appropriate government and legislative agencies is needed before more funding will become available. 
6.0 PROGRAMS AND APPLICATIONS
There are many programs world-wide using a variety of technologies to provide healthcare. At the University of Kansas Telemedicine Program, telemedicine technology has been used for several years for oncology, mental health care to patients in rural jails, hospice care, and most recently, to augment school health services by allowing school nurses to consult with physicians.

Several telemedicine programs are being initiated in correctional facilities, where the costs and danger of transporting prisoners to health facilities can be avoided. The University of Texas Medical Branch at Galveston Center for Telehealth and Distance Education was one of the original programs to begin providing services to inmates, and sees hundreds of patients per month.

Home health care is another booming area of telemedicine, including Japan, the UK and the US. The Veterans Affairs Administration has initiated home telehealth as part of its telehealth program. Telemedicine does not have to be a high-cost proposition. Many projects are providing valuable services to those with no access to health care using low-end technology. The Memorial University of Newfoundland telemedicine project has been using low-cost store and forward technology to provide quality care to rural areas in under-developed countries for many years.

The military and some university research centers are involved in developing robotics equipment for telesurgery applications. A surgeon in one location can remotely control a robotics arm for surgery in another location. The military has developed this technology particularly for battlefield use, and some U.S. academic medical centers and research organizations are also testing and using the technology
7.0 CONCLUSION
It's not too much of a stretch of the imagination to realize that telemedicine will soon be just another way to see a health professional, just as seeing friends and family while talking to them on the phone is becoming commonplace. Farther down the road, it has been theorized that we each could have a 'Personal Diagnosis System' as part of our home entertainment centers. This system would monitor our daily health status and automatically notify a health professional if we become ill. 
Fifteen or twenty years ago we had no idea we would rely heavily on faxes, answering machines and e-mail, tools which are now low-tech and taken for granted. In early 2009, telemedicine still has not reached its potential. However, information about telemedicine continually increases, there are many programs in operation since 1994, and telemedicine technology is usually included in hospital remodels or new hospitals. In the mid-90's Ronald C. Merrell, from Yale University School of Medicine said, "The innovations we will encounter as we step beyond feasibility are dazzling in their potential."  In 2009, the potential of telemedicine, telehealth and e-health is still left to our imaginations.
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