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ABSTRACT 

          Today, majority of population in developing countries still lives in rural areas while the majority of 

medical community exists in the urban cities. The rural population suffers from a burden of disease and 

disorders primarily due to the non-availability of appropriate healthcare personnel and facilities. In rural India, 

there is preponderance of certain health problems, such as a high suicide rate, incidences of certain types of 

mental health problems associated with the physical nature of work in local industries. So, this article is to 

discuss about telemedicine and telenursing in detail. 
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INTRODUCTION: - 

          India is geographically large with many towns and villages located in remote rural areas. Few medical 

facilities exist to serve the large population that resides in the villages. India has 80% of its main health-care 

centers located in the cities that host only 30% of the total population. Telemedicine, telenursing Percentage-

wise, 80% of the Indian population is served by only 20% of doctors. Due to this, rural communities are at far 

greater disadvantages such as late discovery of ailment, transport time to urban health-care facilities and 

inexperienced primary health-care providers in rural areas. In most cases, rural patients are sent, or they 

willingly visit hospitals in highly developed (urban) areas at considerable expense.  

           Today, personal computers, scanners, digital cameras, and many peripherals are available at relatively 

low costs. Combining them with appropriate software and telecommunications will enable transfer clinical data 

from one part of the world to any other part. Offering medical advice remotely, using state-of-the-art tools, is 

now a regular feature in several parts of the world— including the United States. This way of treating patients is 

now referred to as “Telemedicine.” Telemedicine relies on the transfer of text, reports, voice, images and video 

between geographically separated locations.  

        With this new methodology, patients can be examined, investigated, monitored, and treated with the 

patient and the doctor in different places. Here, transfer of expertise has occurred instead of the patients to other 

locations. A major goal of telemedicine is to eliminate unnecessary traveling of patients and their escorts. Image 

acquisition, image storage, image display and processing, and image transfer represent the basis of 

telemedicine. It is becoming an integral part of health care services in several countries including the United 

Kingdom, the USA, Canada, Italy, Germany, Japan, Greece, and Norway and now in India. Several studies have 

shown telemedicine to be practical, safe and cost effective. Telemedicine hinges on transfer of text, reports, 

voice, images and video between geographically separated locations. A major goal of telemedicine is to 

eliminate unnecessary traveling of patients and their escorts. Image acquisition, image storage, image display 

and processing, and image transfer represent the basis of telemedicine 
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TELEMEDICINE; -Telemedicine is a rapidly developing application of clinical medicine where medical 

information is transferred through the phone or the Internet and sometimes other networks for the purpose of 

consulting, and sometimes remote medical procedures or examinations. 

Telemedicine may be as simple as two health professionals discussing a case over the telephone, or as complex 

as using satellite technology and video-conferencing equipment to conduct a real-time consultation between 

medical specialists in two different countries. Telemedicine generally refers to the use of communications and 

information technologies for the delivery of clinical care. 

Telemedicine is the ability to provide interactive healthcare utilizing modern technology and 

telecommunications." Basically, Telemedicine allows patients to visit with physicians live over video for 

immediate care or capture video/still images and patient data are stored and sent to physicians for diagnosis and 

follow-up treatment at a later time. Whether you live in the center of Los Angeles or deep in the Brazilian 

Amazon, Telemedicine is an invaluable tool in Healthcare.  

          Here's an example of how Telemedicine works every day. Say you have a horrible sore throat and visit 

your healthcare provider (could be a general practice physician, nurse practitioner, or unlicensed health worker 

in a village depending where you live), who does an examination and is concerned with what he sees. Your 

provider recommends a referral to an ENT specialist for a follow up diagnosis and treatment plan. Well, instead 

of traveling to the nearest specialist, which depending where you live could be anywhere from a 45-minute 

drive or an 18-hour boat ride up the Amazon River, your provider connects you directly to the ENT specialist 

via Telemedicine.  

TYPES OF TELEMEDICINE: - 

        Telemedicine can be broken into three main categories:  

 Store-and-forward, 

 Remote monitoring and  

 Interactive services. 

STORE AND FORWARD 

        Store-and-forward telemedicine involves acquiring medical data (like medical images, bio signals 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 (tele 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 a history report and 

audio/video information in lieu of a physical examination. 

REMOTE MONITORING 

     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  
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comparable health outcomes to traditional in-person patient encounters, supply greater satisfaction to patients, 

and may be cost-effective. 

INTERACTIVE TELEMEDICINE 

       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. 

BENEFITS AND USES 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 Tele radiology. Similarly, telemedicine as 

applied by cardiologists is termed as tele cardiology, 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 later the company introduced a mobile cellular version, the MDphone. Twelve 

hospitals in the U.S. served as receiving and treatment centers. (See: Telecommunications, Concepts, 

Development, and Management, Second Edition, pages 280-282, W. John Blyth, Glencoe/McCgraw-Hill 

Company,1990) 

       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. 

TELECARDIOLOGY: - 

        ECG or electrocardiograph can be transmitted using telephone and wireless. This was done by Barr (1958) 

who transmitted ECG tracings to about 40,000 feet. 

                 This system enabled wireless transmission of ECG from the moving ICU van or the patient’s home to 

the central station in ICU of the department of Medicine. Transmission using wireless was done using 

frequency modulation which eliminated noise. Transmission was also done through telephone lines. The ECG 

output was connected to the telephone input using a modulator which converted ECG into high frequency 

sound. At the other end a demodulator reconverted the sound into ECG with a good gain accuracy. The ECG 

was converted to sound waves with a frequency varying from 500 Hz to 2500 Hz with 1500 Hz at baseline. 
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This system was also used to monitor patients with pacemakers in remote areas. The central control unit at the 

ICU was able to correctly interpret arrhythmias. This technique helped medical aid reach in remote areas. 

TELERADIOLOGY: -  

           Tele radiology is the ability to send radiographic images (x-rays) from one location to another. For this 

process to be implemented, three essential components are required, an image sending station, a transmission 

network, and a receiving / image review station. The most typical implementation are two computers connected 

via Internet. The computer at the receiving end will need to have a high-quality display screen that has been 

tested and cleared for clinical purposes. Sometimes the receiving computer will have a printer so that images 

can be printed for convenience. 

         The tele radiology process begins at the image sending station. The radiographic image and a modem or 

other connection are required for this first step. The image is scanned and then sent via the network connection 

to the receiving computer. 

 TYPICAL PROCEDURE: 

       Once a patient arrives at a telemedicine facility, the technician is informed of the patient’s condition. The 

facility enters patient data into clinical-management software that allows maintenance, access, and transfer of 

clinical records. The clinical records are stored in a centralized database running on a secure server. Data 

transfers are made through the software’s web interface. The software application stores images provide 

hospital and referral information, schedules visitation, maintains account and clinical data. Once patient records 

and history are entered and updated, a consultation is requested, and a series of preliminary diagnostic tests are 

performed using available telemedicine equipment. Patient data is digitized and fed into the patient/image 

distribution client that is linked to the clinical-management software for scheduling remote consultations.  

ADVANTAGES: The advantages of telemedicine are  

 It makes health care more accessible to rural communities, video consultation eliminates the prohibitive 

travels from rural to urban areas,  

 The problem of insufficiency in doctors practicing in rural areas is also addressed and solved.  

 The building of a telecommunications infrastructure presents a vehicle for a disease surveillance and 

response at the district, state and national level.  

DISADVANTAGES 

 There are now increased expectations of 

health care, physician license issues, 

resistance to the technology and the costs 

associated with installation.  

 For an all-India telemedicine system to be 

successful, state licensing of physicians 

must be revised (all specialists being 

registered in at least 20 states in order to 

treat patients) and re-formulated for ease of 

obtaining registration.  

 

 

 

 Until there is widespread acceptance of the 

technology, patient and physician resistance 

may be expressed in fear of malpractice 

suits due to lack of “hands-on” interaction 

with patients. 

 Among barriers to the practice, the cost of 

installation, including hardware and 

infrastructure is one of the greatest. 
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 To overcome this, installation should be 

staged. Once the system is installed, the cost 

of operation is low in terms of ongoing 

input, manpower and capital costs. 

 

 

 Many telemedicine projects have been 

hampered by the lack of appropriate 

telecommunications technology.  

 Regular telephone lines do not supply 

adequate bandwidth for most tele medical 

applications, and few rural areas have the 

cable wiring required for telemedicine.

 

TELENURSING 

Telenursing refers to the use of telecommunications and information technology in the provision of nursing 

services whenever a large physical distance exists between patient and nurse, or between any numbers of 

nurses. As a field, it is part of tele health and telemedicine, and has many points of contacts with other medical 

and non-medical applications, such as tele diagnosis, teleconsultation, and tele monitoring. The field, however, 

is still being developed as the information on telenursing isn't comprehensive enough. 

Telenursing is achieving a large rate of growth in many countries, due to several factors: the preoccupation in 

driving down the costs of health care, an increase in the number of aging and chronically ill population, and the 

increase in coverage of health care to distant, rural, small or sparsely populated regions. Among its many 

benefits, telenursing may help solve increasing shortages of nurses; to reduce distances and save travel time, 

and to keep patients out of hospital. A greater degree of job satisfaction has been registered among tele nurses. 

TELENURSING AND NURSING INFORMATICS  

Nursing informatics, a branch of health informatics, has been defined by Judith Rae Graves and Sheila Corcoran 

as "a combination of computer science, information science, and nursing science designed to assist in the 

management and processing of nursing data, information, and knowledge to support the practice of nursing and 

the delivery of nursing care". Telenursing is a potential application of nursing informatics and as such, nursing 

informatics has served as a critical background concept its development 

The examples and perspective in this section may not represent a worldwide view of the subject. You may 

improve this article, discuss the issue on the talk page, or create a new article, as appropriate.  

HOME CARE 

One of the most distinctive telenursing applications is home care. For example, patients who are immobilized, 

or live in remote or difficult to reach places, citizens who have chronic ailments, such as chronic obstructive 

pulmonary disease, diabetes, congestive heart disease, or debilitating diseases, such as neural degenerative 

diseases (Parkinson's disease, Alzheimer's disease or ALS), may stay at home and be "visited" and assisted 

regularly by a nurse via videoconferencing, internet or videophone. Other applications of home care are the care 

of patients in immediate post-surgical situations, the care of wounds, ostomies or disabled individuals. In 

normal home health care, one nurse is able to visit up to 5-7 patients per day. Using telenursing, one nurse can 

“visit” 12-16 patients in the same amount of time. 
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CASE MANAGEMENT 

A common application of telenursing is also used by call centers operated by managed care organizations, 

which are staffed by registered nurses who act as case managers or perform patient triage, information and 

counseling as a means of regulating patient access and flow and decrease the use of emergency rooms. 

McKesson is a leading telephone health service provider in the United States of America, as well as in 

Australia. 

TELEPHONE TRIAGE 

Telephone triage refers to symptom or clinically-based calls. Clinicians perform symptom assessment by asking 

detailed questions about the patient's illness or injury. The clinician's task is to estimate and/or rule out urgent 

symptoms. They may use pattern recognition and other problem-solving process as well. Clinicians may utilize 

guidelines, in paper or electronic format, to determine how urgent the symptoms are. Telephone triage requires 

clinicians to determine if the symptoms are life-threatening, emergency, urgent, acute or non-acute. It may 

involve educating and advising clients, and making safe, effective, and appropriate dispositions—all by 

telephone. Telephone triage takes place in settings as diverse as emergency rooms, ambulance services, large 

call centers, physician offices, clinics, student health centers and hospices. 

LEGAL, ETHICAL AND REGULATORY ISSUES 

Telenursing is fraught with legal, ethical and regulatory issues, as it happens with tele health as a whole. In 

many countries, interstate and inter country practice of telenursing is forbidden (the attending nurse must have a 

license both in their state/country of residence and in the state/country where the patient receiving tele care is 

located). The Nurse Licensure Compact helps resolve some of these jurisdiction issues. Legal issues such as 

accountability and malpractice, etc. are also still largely unsolved and difficult to address. Ethical issues include 

maintaining autonomy, maintaining a patients integrity as well as preventing harm to a patient.In addition, there 

are many considerations related to patient confidentiality and safety of clinical data. 

ADVANTAGES 

• Provide remote care 

• Decrease patient visit 

• Transcending miles and borders 

• Data Sharing 

• Rapid Response time 

• Improve access, costs and outcomes 

DISADVANTAGES 

• Dehumanizing effects 

• Cost 

• Inability for patient to use equipment 

• Knowledge base of the nurse 

• Equipment malfunction

 

BENEFITS  

• Remote Service Delivery 

• Financial Savings 

• Improved Bed Allocation 

• Increased Health Care Employment Opportunities 

• Accessibility by Patients in Remote Areas  
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