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Abstract
ObjectivesThe practice of telemedicine requires social interventions and systems for efficient implementation. Further, it requires sufficient discussions among related parties because the purpose of telemedicine is diagnosis and treatment, and the participation of medical specialists is essential. Based on the characteristics of the healthcare structure of Korea, which has a low proportion of public healthcare and most patients are taken care of by a few large tertiary care hospitals, the fundamental issues need to be discussed.

MethodsA comparison was conducted with overseas cases to discuss the prerequisites for the effective implementation of telemedicine in South Korea under the current situation. We also examined the structural characteristics of the Korean medical community.

ResultsThe current paper recommends that an in-depth analysis and studies are conducted on the following aspects: a search for telemedicine services focused on public healthcare, a search of services for illnesses that impose high levels of burden on households, and the development and implementation of a telemedicine system for follow-up management at primary and secondary care hospitals after the patient undergoes surgery or treatment at tertiary care hospitals.

ConclusionsAs the technology develops, the focus should also be on factors such as safety, usefulness, availability, and how the functions will be realized in order to enable user communication. A clear system should be established to regulate and manage the lack of sufficient discussions. In addition, seeking projects and systems that reflect the characteristics of each country will facilitate the efficient implementation of telemedicine.
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I. Introduction
In late May 2015, there was an outbreak of the Middle East respiratory syndrome corona virus (MERS-CoV) that spread widely among the hospitals in the metropolitan area of Seoul, Korea. Infected patients were placed in isolation hospitals, and patients who had contracted or were suspected to have contracted the MERS-CoV were isolated in their homes or medical facilities for a set duration. By the end of July, there were 186 confirmed cases of the infection and 16,600 people had been placed in isolation [1].
In the process, large domestic tertiary care hospitals became major sources of MERS-CoV infection, and the government allowed telemedicine to treat the patients of those hospitals through the telephone for a limited time without sufficient consideration of the policy debate and prior research, which became controversial subjects.
While there are loose restrictions on the scope and criteria for factors such as the target service base, standards, technical forms, and implementation of e-health and u-health, the practice of telemedicine requires social interventions and systems for efficient implementation. Further, it requires sufficient discussions among related parties because the purposes of telemedicine are diagnosis and treatment, and the participation of medical specialists is essential.
Therefore, a comparison was conducted with overseas cases to discuss the prerequisites for the effective implementation of telemedicine in Korea under the current situation. We also examined the structural characteristics of the Korean medical community.

II. The Current Domestic and International Status of Telemedicine
Telemedicine is a type of healthcare that provides medical services to patients in distant locations and checks the patients' conditions by means of communication modes such as telephones, radios, and video calls.
Telemedicine began with the purpose of solving public health problems in locations with inadequate professional medical services, and it was intended to increase medical access in countries with relatively large territories. Therefore, a variety of services that combine information and communication technology have been and are being developed. Recently, research on and the implementation of telemedicine has also been conducted in the Middle East and Africa, where the medical industry is relatively underdeveloped, to resolve inequalities in access to medical benefits.
With reference to reviewing the status of policies and technical introduction of telemedicine in foreign countries, the United States started to discuss policies focused on securing health rights in medically vulnerable areas and development of the healthcare industry since the establishment of the American Telemedicine Association in 1993. Later, Electronic Health Record (EHR) systems were established, portals for telemedicine practice of Medicare and Medicaid were launched, inventories were built for emergency situations and disaster medical response, and their efficiency was evaluated [2]. Currently, the United States implements telemedicine services, such as remote consultation and individual psychotherapy, with Medicare and Medicaid, and insurance benefits are provided for the elderly aged 65 years and over. Telemedicine thus carries the same responsibilities as face-to-face medical care.
Canada, with an implementation plan for medical informatization by the end of the year 2000, established businesses to build the EHR system and supplying programs. Currently, telemedicine is being utilized for psychotherapy and oncology, and 21% of the total population is using telemedicine for a majority of actual medical treatments (73%) [3].
In Europe, telemedicine is implemented focusing on home healthcare management in countries with a rapidly aging population, and service conveniences are considered by computerizing and putting medical systems of all member countries online. Further, the compatibility of the medical systems of each country is being worked on. England has promoted medical informatization since 1986. It began the Choose & Book reservation system in 2004 and a full prescription service in 2005 [4]. Australia began providing telemedicine services at the beginning of the 20th century. It continues to expand because of the difficulties of directly delivering medical care due to the country's vast territory. Further, in 1996, the Australia & New Zealand Telehealth Committee was established with New Zealand to deliver health and medical information and services [2].
In Japan, medical treatments and surgeries are performed under teleradiology and telepathology with the advice of doctors (medical facilities) and medical specialists, which allows for observations, health instructions, and advice to patients. Additionally, long-term care insurance pays the costs for these services [4].
In Korea, a telemedicine pilot project, which utilized vital signs and electrocardiograms, has been conducted for rural areas and army medical corps since 1990. In 2002, there was an attempt to institutionalize telemedicine by revising the medical laws, and a pilot project was carried out in some districts and islands [5]. Its effectiveness is being evaluated through a telemedicine pilot project between medical doctors and patients that began in September 2014 [6].

III. Current Challenges
In other countries, when implementing telemedicine, along with technical development, efficient settlement was promoted by discussing the structure of the medical industry and health policy of each country from the planning stage. However, research in Korea has been relatively biased toward the technical aspects. This is partly due to disagreements between the medical community and government offices with regard to policies for telemedicine practice. In 2010, the Ministry of Health and Welfare pushed for a law amendment to allow the practice of telemedicine between healthcare providers and patients, but it failed due to delays caused by opposition from concerned organizations. At that time, the government's consideration was focused on the economic aspects rather than people's health. Moreover, the medical community, such as the Korean Medical Association, was worried about the flocking of patients to tertiary-care or forprofit hospitals, so-called problems of healthcare privatization and medical insurance costs, as well as system stability.
The Institute for the Future of State stated that because previous studies on telemedicine mostly focused on the effectiveness and legitimacy of telemedicine, evaluations of practical problems were insufficient [7]. This means that unless there are sufficient discussions on costs and insurance fees, system stability, countermeasures for healthcare responsibilities and legal issues, and solutions for patient flocking to specific medical facilities or doctors, the implementation of telemedicine may be difficult. Based on the characteristics of the healthcare structure of Korea, which has low a proportion of public healthcare and most patients are taken care of by a few large tertiary care hospitals, the fundamental issues presented above need to be discussed.

IV. Suggestions
The structural and political discussion to address the current contextual state of domestic telemedicine will take a long time. Therefore, we recommend that in-depth analysis and studies are conducted on the following aspects. Additionally, solutions for the current situation are presented.
First, a search for telemedicine services focused on public healthcare is needed A ratio of medical professionals in Korea was 2.2 per 1000 people in 2014, which is lower than the average of 3.3 in major OECD countries. Furthermore, the number of nurses was 5.6, which is significantly lower than the OECD average of 9.1 [8]. In addition, due to the geographical concentration of medical facilities, primary medical facilities focusing on accessibility are also concentrated in areas with high population density. Therefore, several areas, such as mountainous areas and islands, continue to lack sufficient medical facilities. This proves the need for telemedicine systems focusing on public healthcare. The current pilot project is limited to health consultations. Therefore, the expansion of service content that meets the needs of the domestic situation is necessary.
Second, a search of services for illnesses that impose high levels of burden on households is necessary. Among the national healthcare expenditures, households pay 37.7%, which is 1.9 times higher than the OECD average of 19.5% [8]. Therefore, an increase in the proportion of public healthcare expenditure and a reduction in the proportion of self-pay must be achieved by seeking a telemedicine system that is suited to the severity and duration of costly illnesses, such as circulatory diseases and malignant neoplasms [9], and by expanding pilot projects that reflect the characteristics of the local community through public healthcare facilities. Furthermore, current projects organized by the Ministry of Health and Welfare, which account for a large proportion of the budget, such as antismoking campaigns, nutrition education, and education on adult disease prevention [10], are areas that have the highest influence on the prevalence of illnesses and on public health; therefore, preferential applications of telemedicine should be considered.
Third, we recommend the development and implementation of a telemedicine system for follow-up management at primary and secondary care hospitals after the patient undergoes surgery or treatment at tertiary care hospitals. Even though the number of domestic cancer survivors has surpassed one-million due to the development of medicine, healthcare problems such as complication management, prevention of secondary cancer, and management of chronic diseases and psychosocial issues are challenges that still need to be tackled [11]. To solve such problems, many domestic and American studies and organizations have proposed the 'shared care model' in which cancer specialists and primary care doctors take care of cancer patients together by sharing information about the patient [12]. However, communication between cancer specialists of tertiary care medical facilities and doctors at the primary and secondary hospitals is not easy to establish due to geographical and institutional problems. Therefore, we hope that medical personnel on both sides will contribute to reducing death rates and improving the quality of life of cancer survivors by communicating remotely, as a solution to this challenge.
In addition, application targets and methods that reflect the characteristics of illnesses that occur in Korea need to be selected.

V. Conclusion
Telemedicine is not an auxiliary method to simply replace face-to-face medical care. It is a medical domain and an unavoidable phenomenon that must be developed in accordance with the times. Therefore, we have to keep pace with trends in technology and institutions. The measurement of health indices using smart devices is already actively practiced in both Korea and overseas, and utilizing them in actual medical care can be easily accomplished with the current level of technology. However, alongside technical development, the focus during the development of telemedicine should also be on factors such as safety, usefulness, availability, and how the functions will be realized to enable user communication.
The rise of the necessity of telemedicine in radiation danger zones after the large earthquake in Japan in 2011 and discussions on the application of telemedicine due to the spread of MERS-CoV can be a temporary driving force for the development and growth of related systems. However, the lack of sufficient discussions is a concern.
Korea is now at the stage to start providing telemedicine services at the national level. Therefore, without these fundamental discussions, only for the purpose to meet the worldwide trend it will be difficult to successfully implement telemedicine systems.
In the study of 2005 about the implementation of telemedicine services, the main factors associated with partial failure of service were lack of needs-driven planning and commitment to provide the service [13]. Therefore, as the technology develops, a clear system should be established to regulate and manage it. In addition, seeking for projects and systems that reflect the characteristics of Korea will facilitate the efficient implementation of telemedicine.
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