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Medical Applications
to

Communications Satellites

Robert B. Shamaskin, Deputy Director
Learning Resources Service

Department of Medicine and Surgery
Veterans Administration

ABSTRACT

It is recognized that closed circuit television and other electronic linkages, properly
employed to deliver needed information, can be useful tools in the practice of medicine,
particularly in providing linkage between distant points. In some instances terrestrial
interconnection is practical, as in the case of short distances between communicating
points. However, as distances become greater, so do the costs. Therefore, alternative cost
effective methods of transmitting television and other types of signals for biomedical
purposes are being sought.

The development of high powered communications satellites demands consideration and
experimentation. Therefore, the Veterans Administration is conducting a series of
experiments to determine if and how communications satellites can be employed for
diagnostic, therapeutic, educational and administrative purposes.

INTRODUCTION

The problem of underserved areas of health care has long been with us. Although there
have been tremendous advances in medical knowledge over the years, its application to the
benefit of consumers has been uneven. Over half of the population of the world suffers
from lack of the most rudimentary care. Even within the United States there are vast areas
where the medical care which is delivered in inadequate. In many instances no care is
provided. Interactive, or two-way, medical education, a major ingredient of up-to-date
medical practice, is also lacking in its delivery to remote locations.

This article reviews the experience of the Veterans Administration with satellite
communications as it applies to the exchange of medical information for diagnostic,
therapeutic, educational and administrative purposes. We will also consider what 



possibilities there may be in the future application of communications satellites to
medicine.

The Veterans Administration’s medical cart system involves 172 hospitals throughout the
United States. This is the largest health care delivery system in the United States and as
such is a nationwide resource as well as an integral part of the community health care
delivery system in each population center in which the VA has a medical facility.

The operation of this vast system carries with it a mandate to provide the best possible
care to every patient who comes to a VA facility regardless of its location. This means that
the agency must constantly look to the latest scientific and technological developments to
determine what impact each may have on the delivery of quality medical care. Thus, the
VA began its investigation of communications satellites in 1974.

COMMUNICATIONS SATELLITES

With the development of communications technologies the barriers of time and distance
have disappeared so that now it is technologically possible for all physicians and other
health care professionals throughout the world to operate in one professional milieu. We
see the day when physicians and other health care providers in the most remote locations
have immediately available to them the same consultants and other professional resources
as do their colleagues in medical teaching centers. The technology to do this is available.
All that remains is to harness it to our needs.

For some time it has been recognized that closed circuit television and other electronic
linkages, properly employed to deliver needed information based on validated needs
assessment can be useful tools in the practice of medicine, particularly in providing linkage
between distant points. In some instances terrestrial interconnection is practical, as in the
case of short distances. However, as distances become greater, so do the costs. Therefore,
the VA determined that alternative cost effective methods of transmitting television and
other types of signals for biomedical purposes be investigated.

The development of high powered communications satellites which allow for operation
with low powered and relatively low cost ground terminals demands consideration and
experimentation.

APPLICATIONS TECHNOLOGY SATELLITE-6 (ATS-6)

(ATS-6) represented an initial step in this direction. This spacecraft, launched by the
National Aeronautics and Space Administration (NASA) in May 1974, enabled the VA to
broaden the scope of health services provided by VA hospitals located remote from urban



medical teaching centers in the Appalachian Region of the United States. The ten hospitals
selected to participate in the program are examples of geographically isolated facilities
bounded by mountains or otherwise rugged terrain where it is difficult - or at least very
expensive - to utilize microwave and/or cable to provide video interconnection between
such institutions. The VA hospitals which participated in this experiment are located in the
following communities.

Altoona, Pennsylvania Asheville, North Carolina
Beckley, West Virginia Clarksburg, West Virginia
Dublin, Georgia Fayetteville, North Carolina
Mountain Home, Tennessee Salem, Virginia
Salisbury, North Carolina Wilkes-Barre, Pennsylvania

Prior to beginning the broadcasts, an in-depth needs assessment was conducted to
determine the particular medical problems which when dealt with via the satellite would be
most meaningful to the participating hospitals and their communities. Initially some 700
topics of interest were indicated by the clinical and support staff members. To better
determine the most feasible programs to meet these needs, an Education Coordinating
Committee was formed. Its membership consisted of appropriate VA medical and allied
health personnel, as well as members of the academic community in and beyond
Appalachia, non-VA health care providers and other potential users of satellite interaction.
The categories of communications, or methods of presentation of materials, as well as
program content were prioritized by the Committee and specific program topics were
identified based on the participating hospitals’ greatest needs and interests. Some 90 hours
of broadcasting during the experiment period of eleven months involving 75 subjects were
developed and presented via five modes as follows: - video seminars, grand rounds, out-
patient clinics, teleconsultations and computer assisted instruction.

An important element in all satellite communications for biomedical purposes is
interaction. Without that element the dynamic quality of medical information exchange
which the satellite makes possible is lost and the potential which the satellite has for
contributing to the betterment of patient care is rendered almost useless.

COMMUNICATIONS TECHNOLOGY SATELLITE (CTS)

We must now look to the future. The powerful communications satellite can have a
profound impact on health care delivery in remote areas.

The VA’s experiments on CTS began in December of 1977 and will continue for 15
months at four hours per week. They do not speak to television exclusively but include
other electronic linkages as well. For example, the possibility is being investigated of



extending exotic diagnostic equipment by using the satellite to make a single piece of
equipment available to multiple users.

The data derived from the VA’s experiments on CTS will provide the agency with
statistically significant and substantive information relative to the options available with
reference to the use of satellites for diagnostic, therapeutic, educational, and administrative
purposes in terms of cost effectiveness, impact on patient care and staff education, and in
increased efficiencies for education and administration.

Prior to the initiation of telecasting via CTS an extensive needs assessment was conducted
of those hospitals which are participants in the project. Based on the foregoing, subject
matter for the broadcasts was selected and materials used as portions of the programs were
developed. In addition, earth receiving stations were purchased and a mobile transmitting
facility was designed and built. Orientation and instruction of the participating personnel
was concluded.

A total of 260 hours of broadcast time was assigned to the VA by the National
Aeronautics and Space Administration (NASA). The participants in the VA/CTS
broadcasts are 30 VA hospitals in the Rocky Mountain and Pacific Coast regions, five
community hospitals in California, two Alaska Native Health Service hospitals, and the
Indian Medical Center hospital in Gallup, New Mexico. The specific locations and
hospitals are as follows.

Albuquerque, NM Los Angeles, CA (Wadsworth) Salt Lake City, UT
Boise, ID Martinez, CA San Francisco, CA
Cheyenne, WY Menlo Park, CA Seattle, WA
Ft. Harrison, MT Miles City, MT Sheridan, WY
Ft. Lyon, CO Palo Alto, CA Spokane, WA
Fresno, CA Phoenix, AZ Tacoma, WA
Grand Junction, CO Portland, OR Tucson, AZ
Livermore, CA Prescott, AZ Vancouver, WA
Long Beach, CA Reno, NV Walla Walla, WA
Los Angeles, CA (Brentwood) Roseburg, OR White City, OR

Merritt Hospital St. Francis Hospital El Camino Hospital Tanana Hosp.
Oakland, CA San Francisco, CA Mountain View, CA Alaska Native

Health
Presbyterian Hosp. San Jose Hospital & Alaska Area Native Tanana, AK
San Francisco, CA Health Center Health Center

San Jose, CA Anchorage, AK Indian Medical
Health Center
Gallup, NM



The VA/CTS experiments cover a wide range of clinical problems and educational
presentations. Emphasis is on hospital-to-hospital, studio-to-hospital, and hospital-to-
medical teaching center - all on a inter-active basis. They are desribed below.

Teleconsultations.

Since CTS provides the ability to originate video programming and simultaneously
transmit signals in two directions, the opportunity to conduct teleconsultations is present.
To conduct this experiment, a mobile originating facility travels among those participating
hospitals that are located significant distances from urban medical centers. Physicians
located in the remote hospitals are given the opportunity to present physical findings,
electrocardiograms, scans, and other diagnostic information to a specialist colleague. This
could involve transmission of information across a city or across the continent. The
physician requesting the consultation may request a particular colleague, or is provided
with access to one or more consulting physicians. Emphasis is placed on simplicity and
easy access for the practitioner desiring a consultation.

The use of new, non-invasive diagnostic techniques is being investigated. Many of these
techniques involve electrical impulses which, theoretically, can be converted to radio
frequencies and transmitted by satellite. Various ultrasonic procedures, including
echocardiography and such recent concepts as computerized axial tomography, may be
tested between hospitals and consultants to determine whether the expensive hardware
may be shared among several hospitals by satellite extension.

VA National Medical Satellite Journal.

CTS provides unique opportunities to develop new medical programming concepts. The
ability to originate television signals from any part of the United States has led to the
design of several experiments which make use of a continuous mobile television
production unit and portable CTS transmitter.

The VA National Medical Satellite Journal is a 15-minute, weekly television report on new
procedures and research developments. It provides a network-caliber production featuring
two or three journalistic segments originating from various parts of the nation.

Management teleconferences.

This experiment is designed to facilitate management effectiveness within a nationwide
hospital system. The satellite is used to provide television signals between two or more
hospitals for meetings or training sessions, including a) hospitals directors, b) physician 



and nursing councils, c) administration and supply service seminars, and d) other
specialized networks as required.

Continuing education for professional certification.

Numerous health professionals within and outside of the VA system are now required to
provide evidence of regular participation in continuing education or in-service training
programs. A certain number of hours of such training must include formal courses that
provide for active participation, adequate opportunity for discussion, self-testing and
review.

This experiment is designed to provide data concerning the feasibilities and limitations of
interactive television as primary vehicles for delivering certifiable post-graduate training to
physicians, dentists, nurses, and other members of the health team. This experiment was
designed to provide research which specifically measures different media and
programming approaches against cost. The experiment enables researchers to measure
learning outcomes and long-term retention of knowledge so that a comparison may be
made between the various methods of presentation.

The experiment includes measurements between individual and group listening and
participation in the evening and at later hours for those working such shifts compared to
group participation during the daytime at VA hospitals. Comparison is being made for
specific subject areas in an attempt to determine which subjects or types of subjects are
best dealt with using full-color video.

Allied health programming.

While the importance of in-service training and continuing education for doctors, nurses,
and other practitioners is apparent, there are many important functions in VA and other
hospitals which are performed by staff personnel in allied health areas. Many of these
functions require thorough training and retraining of staff personnel, and much of this
training appears to be suitable for audio/visual presentation via satellite.

A specific number of programming hours has been designated for experimentation in
training seminars for these and other hospital personnel. As with the clinical programs
designed for physicians, dentists, and nurses, the allied health seminars feature two-way
interaction as a key element in producing the involvement that aids in the learning process.



Patient education.

Data from the VA/ATS-6 project indicated a high potential for educational programs
directed to patients and their families. The data also reflected an inadequate number of
field test occasions for the out-patient clinic experiment, and several areas where the
programming approach and format might be made more appropriate for a patient audience.
This experiment proposes to improve and refine a patient education programming format,
based upon data from the ATS-6 project, and to provide a minimum of ten opportunities
for field testing the new concepts.

Within each of these categories exists a vast array of specific program possibilities, from
discussions of research findings with colleagues at other research centers to analysis of
complex clinical issues with the best medical specialists available. Because this is a “user
driven” project, experiments are designed to meet the needs of the user, exchange
information and ideas and to tap the vast reservoir of talent and resources that exist within
the VA system and in major medical centers across the country.

CONCLUSION

Ultimately, we would like to be able to describe with some empirical data a system wide
satellite link which is cost effective, well accepted by users, and clearly capable of
improving the delivery of health care throughout the nation.

In the dynamic field of space technology, constant advances are being made. CTS allows
us to do many things which were not possible via ATS-6. Now we hear of the impact
which new developments such as the space shuttle may have in terms of possible dramatic
reductions in cost.

If I may editorialize for a moment, it would be unfortunate if the marriage of medical
science and space technology did not take place and long endure. Here, at last, is a means
by which the advances of one scientific endeavor can make those of the other applicable to
the human race without regard to distance, time or geography. The needs for increased
medical care are awesome, but so are the possibilities for answering those needs.

In a series of well conceived and carefully measured steps the providers of medical care,
whether they be national systems, single institutions, or individual practitioners could
integrate a biomedical communications system into virtually all aspects of medical practice
from the extension of sophisticated diagnostic techniques and therapeutic applications,
such as the transmission of endoscopic findings and full body axial tomographic findings to
more mundane but also important administrative and clerical activities and all that this
implies in between.



It is not unlikely that a coordinating center for numerous types of biomedical and
administrative communications could be established which would serve to enhance
medical practice everywhere.

The communications satellites may offer the opportunity to accomplish these things in a
cost effective manner.

Two-way exchange of medical information for consultations, medical education, and
transmission of data, patient records, library activities, as well as the utilization of
diagnostic tools are all technologically possible now. What remains is to develop the
systems by which they can be harnessed to the capabilities of communications satellites.

Sophisticated services now available only in major medical centers could become so
commonplace in all locations so that there would be virtually no difference in the
availability of resources regardless of location.

In the ultimate - the communications satellite should not be an intimidating device but
rather as available and routine in its usage as is the telephone.

We stand on the threshold of an era when the advances in space technology may make
possible delivery of the best available medical care on a cost effective basis to almost
anyone regardless of location.

Working together the public and private sectors can make this happen.


