Telemedicine is the use of telecommunication and information technologies in order to provide clinical health care at a distance. It helps eliminate distance barriers and can improve access to medical services that would often not be consistently available in distant rural communities. It is also used to save lives in critical care and emergency situations. These technologies permit communications between patient and medical staff with both convenience and fidelity, as well as the transmission of medical, imaging and heath informatics data from one site to another.

Early forms of telemedicine achieved with telephone and radio have been supplemented with video telephony, advanced diagnostic methods supported by distributed client/server applications, and additionally with telemedical devices to support in-home care

Implementation Decision Process
Generally, telemedicine is most effective under the following conditions:

■ The medical services requirements cannot be effectively met within the facility because—

·  The cost for onsite medical specialists is high.

·  Medical specialists are not available when needed.

·  The small number of requests for specialists does not warrant a contract for outside services.

■ The cost to transport patients to outside medical services is very high because—

·  Security requirements demand additional security officers and vehicles.

·  Staff overtime is required for most outside trips.

·  Medical services are distant from the facility.

■ Other benefits will accrue from implementing telemedicine, including—

·  Improved safety to security personnel by avoiding the outside transport of high-risk inmates or other detainees.

·  Improved safety to community and medical staff because detainees remain in the institution.

·  Improved quality of medical care.

·  Shorter waiting lists.

·  Improved response time to inmates’ medical needs.
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Figure . Flowchart for Deciding To Implement Telemedicine
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Figure . Telemedicine Implementation Process
This section discusses some important issues to consider when selecting a suite of telemedicine equipment that meets the requirements already described.

The equipment selection process translates the telemedicine technical performance requirements into hardware and software requirements. The information  presented here should be useful in making informed decisions when  evaluating and selecting the technological capabilities of a telemedicine system. The intent is to provide guidance in the process, rather than to define the latest telemedicine technology (which is constantly evolving and would soon be

obsolete). 

By now, the steps described under “Implementation Decision Process” should be completed. This information

is needed to identify performance requirements for telemedicine, communications, and facilities. It also helps identify the equipment for which relevant technology information should be reviewed and evaluated.

The technology evaluation process consists of three steps:

1. Determine the required hardware, software, and system features that are most cost effective.

2. Determine the system features needed for making upgrades, expanding performance, or changing requirements.

3. Conduct surveys of hardware, software, and system providers to identify the sources of telemedicine products and the equipment and services offered by each.

The extent to which the implementing organization participates in the technology evaluation process will depend largely on the means chosen to acquire a telemedicine capability:
· If a systems integrator is being used, the integrator  should conduct the technology evaluations.In fact, the integrator should maintain current information on the status of each supplier of telemedicine equipment and services and should be able to recommend a system that provides optimum performance to meet requirements and stays within budget.

·  If the major telemedicine project tasks are being subcontracted, all potential subcontractors should provide the technology evaluation status of the products they are proposing. Information should be obtained from several candidates so that a variety of equipment from different manufacturers can be compared.


·  If all tasks are being performed in-house, each supplier of telemedicine products should be contacted to acquire the technology evaluation data. With an array of manufacturers, products, and technologies to choose from, the system can be configured using the best combination of products and technologies to meet the facility’s needs and budget.

More and more institutions are opting for a telemedicinesystem that is nothing more than a videoconferencing system mounted on top of a monitor, with one specialty camera. Several manufacturers offer videoconferencing systems of this type. Another option is to modify videoconferencing systems for telemedicine applications. The modifications usually involve expanding the interface to accommodate additional cameras and medical devices. These added features may be considered third-party equipment, for which the system vendor does not provide technical or maintenance support and for which no performance guarantees are made. Unless separate agreements have been made with the suppliers of third-party equipment, the implementing institution will likely be responsible for the design, performance, and support of such equipment. 

Additional guidance for each technology evaluation area is provided below.

System functions. The telemedicine system should be designed to meet only those medical requirements that are currently needed or that will be needed in the future. However, providing room for upgrades to software and hardware through module replacement can minimize future obsolescence. The telemedicine system must be easy to operate and simple to maintain. All users must be trained to use and maintain the system. If the system is configured properly, user training should require no more than one session of 2 to 4 hours.

Communications. Most innovations in telemedicine technology are occurring in communications. This is also the part of the system that will incur the most cost over its useful life. The communications protocol selected now may not be the most cost-effective solution in the future. Therefore, thecost-benefit analysis should include the option of

upgrading communications at a later date.

Computers. Although the versatility and operating speed of computers continue to improve, these improvements should not require constant upgrades to the telemedicine system. The computer should be upgraded only to address additions to system performance requirements or changes to communications protocols. These upgrades can usually be accomplished by adding or replacing modules. 

Generally, telemedicine systems that do not incorporate medical records or store-and-forward technology will not require a computer.

CODEC. The technology used to transmit telemedicine data is called an analog-to-digital coder/decoder (CODEC). The CODEC should meet all current standards, especially those relating to communications compatibility. Failure to meet all standards could result in incompatibility with other telemedicine systems.

The requirements for a facility’s interface between data terminal equipment and data communications equipment (RS–232) should be carefully evaluated. If possible, the data ports on the CODEC should be used for signal and data transmissions. The signals or data are thus transmitted as “in-band” signals and do not require additional  communications  channels (as opposed to transmitting them “out of band” using separate communications

channels). This feature can significantly lower communications costs. Technological advances have enabled telemedicine equipment designers to incorporate the CODEC and a small video camera into one small, relatively

inexpensive unit that sits on top of a video monitor. For many telemedicine programs, this design is adequate to capture many telemedical consultations for considerably less than the cost of a conventional CODEC.

Displays. Telemedicine users consider the display (monitor) to be the most important piece of equipment, because that device provides the visual image viewed by the medical practitioner. The resolution of the display must be adequate for clinical needs, but a larger viewing screen is not necessarily better. The medical users of the system should be consulted before making a final selection. Provisions must be made for maintenance (calibration of colors

and alignment) to prevent degradation of display quality. A quality television with a standard highresolution connector (S-video) is often adequate for telemedicine. institution will likely be responsible for the design, performance, and support of such equipment. 
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Technological advances have enabled telemedicine

equipment designers to incorporate the CODEC

and a small video camera into one small, relatively

inexpensive unit that sits on top of a video monitor.

For many telemedicine programs, this design

is adequate to capture many telemedical consultations

for considerably less than the cost of a conventional

CODEC.

Displays. Telemedicine users consider the display

(monitor) to be the most important piece of equipment,

because that device provides the visual image

viewed by the medical practitioner. The resolution

of the display must be adequate for clinical needs,

but a larger viewing screen is not necessarily better.

The medical users of the system should be consulted

before making a final selection. Provisions must

be made for maintenance (calibration of colors

and alignment) to prevent degradation of display

quality. A quality television with a standard highresolution

connector (S-video) is often adequate

for telemedicine.

Cameras. The types of cameras needed and their

capabilities depend on the medical specialties

selected for the system. As with displays, cameras

should be selected only after consulting with the

medical users of the telemedicine systems. Early

systems relied heavily on an expensive “threechip”

camera for adequate video quality. Modern

single-chip cameras are much more economical and

can provide excellent video quality.

Peripheral medical devices. No specific guidance

is provided for selecting peripheral medical devices.

The specialty services to be provided to the inmates

will determine the peripheral devices needed. The

medical staff should be consulted before purchasing

this equipment.

Maintenance. Unless the implementing institution

has personnel with extensive electronic technical

skills, maintenance support should be arranged

through system suppliers. The implementers are

not likely to experience enough malfunctions to

maintain proficiency in system troubleshooting

and repair.
