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TWO-WAY RADIO FOR RURAL HEALTH CARE: AN OVERVIEW
 

I. INTRODUCTION
 

A' DIFFICULTIES IN RURAL HEALTH CARE DELIVERY
 

Thegrowing emphasis on the needs of the rural poor in the developing world
 

has focused attention on creating innovative:means of extending health care to
 

rural areas, Ithas been evident for some time that it is difficult and expensive
 

to extend physician-based health care into rural areas. Not only are there
 

shortages of physicians available and willing to serve in such areas, but the
 

useof physicians in such contexts isoften a poor allocation of resources.
 

Rural areas usually lack the supporting medical infrastructure which physiciatiz
 

rely on,-laboratories, diagnostic equipment, hospitals, and the like. Further,
 

the provision of such an infrastructure would be prohibitively expensive.
 

Howeverwithout an alternative to physician-based care, rural populations are
 

left without any medical care.
 

The innovations of the'Chinese "barefoot doctor" system, and of similar
 

efforts to train cadres of rural healthworkers in other countries, have
 

modified the approach to rural health care. Rather than relying on physicians,
 

health planners for populations are turning toparaprofessionals, at varying
 

levels of training.. These paraprofessionals, consisting of nurses, health aide!
 

midwives, and medics, provide "front line" rural primary and preventive health
 

care.
 

However, the Very~isolationof rural areascreates difficulties .for provision
 

of even these relatively simple medical services. The isolation makes adminis

tration of.health programs difficult. Ordering drugs and supplies can take,
 

several-weeks or months--usually far too long, to wait, particularly during
 
epidemics. The transmission of data for laboratory tests, and the,results, may
 

take so'long at times that test results are of interest only to the statis

, ticians. Emergency referrals to hospitals may wait for days inmany areas for
 

transportation to be arranged. In treating complicated cases, health workers
 



must 	rely on their own limited training and,skills, or, risk an often difficult.
 

and 	expensive evacuation.
 

Asidefrom the various.urgencies of healt4 care, routine administrative and
 

medical procedures may be significantly delayed, or prevented, in the absence of
 

reliable communications. Further,,for many of thermedical personnel, the-isolation
 

of the rural communities can contribute to loneliness, which in turn induces
 

higher levels of staff turnover, and, most importantly, stagnation of skills.
 

Without regular interchanges of.information on medical procedures, the.field
 

-staff can quickly fall behind in developing new skills, or even in maintaining
 

current knowledge..
 

In.such an environment, the possibilities of two-way .telecommuiications have
 

become attractive. A.two-way communications system offers the possibility of
 

regular administrative and-medical consultations, as well as a practical
 

medium for other official and non-official communications.
 

B. 	TWO-WAY COMMUNICATION TECHNOLOGIES
 

Several technologies may be used for two-way communication. All permit
 

two-way voice communication between two sites; some can.be used for conferencing
 

among several sites. They vary in cost, range (distance), quality of signal,
 

and reliability.
 

Telephone communications are generally the highest quality two-way
 

communications available. Assuming that service is maintained at a commercial
 

level, telephone networks should provide 24-hour reliable communications of
 

high audio quality. Unfortunately, telephone networks are extremely expensive
 

to construct and are only beginning to be extended into rural areas. Further,
 

many of the telephone networks of LDCs~are of marginal quality, and of sub-,
 

marginal qualitylin the .rural areas.
 



Telephone-signals may be transmitted in a variety of ways, The most common
 

in developing regions is over-open wires. Such systems, however ,are vulnerable
 

to corrosion, breaks in the line, downed poles, removal of the wire for ornaments
 

or buildings, etc.,-TelePhone signals may also be transmitted via microwave,
 

with signals relayed from one repeater tower to the next. These systems have much
 

greater capacity than open wire systems. However, they too are vulnerable, as a
 

breakdown or power outage of any one repeater knocks out that entire section of,
 

the system. Repeaters are often located in remote regions such as mountain tops.-


Another means of transmitting telephone signals is by satellite. Satellites
 

have the advantage of being insensitive to distance--a satellite earth station
 

can provide communication from any point to any other point without the need for
 

wires or relays in between. In addition, the station can be installed inor near
 

the community for accessible maintenance. A satellite system offers the important
 

added advantage of being easy ,to configure for conference communication. All sites
 

can simply be assigned the'same frequency, similar to two-way radio systems.
 

Incomparison, conferencing with terrestrial telephone systems requires complex
 

linking of the nodes, and is prone to signal degradation.
 

The cost of telephone systems, whether terrestrial or satellite-based,
 

isdifficult to generalize. Their relatively high cost at this time means that
 

"
the telephone systems are generally not procuredand operated by the health 

ministry, butleased or paid for on a usage basis from the telecommunications 

utility. 

Inareas where commercial telephone service has not been provided, a
 

variety of two-way radio systems is used. High frequency radio is,,perhaps the
 

most common. High frequency, (HF) communication works by bouncing radio waves
 

off the ionosphere. HF communications can cover great distances of hundreds or
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thousands of miles but withvarying reliability.. However, in regions where 

distances exceed line of sight betweenlocations (usually 50 miles or less), 

HF offers the most practical means of connunications. 

•Very.high frequency (VHF) radio can be used where distances between
 

communities are less than fifty miles or where a hill or mountain can be used
 

for a repeater that allows the signal's line of sight to cover a much greater
 

area. The reliability of VHF communication is generally good within its
 

limited range.
 

Citizens! band (CB) radios offer very inexpensive comlunication but over
 

short distances of about 5 to 20 miles. CB radios are small and portable, but
 

are generally not ruggedly designed for rural field settings.
 

Two-way radio systems most nearly fit into the category of appropriate
 

technology for rural health care. In,the absence bf other telecommunications
 

systems, .two-wby radio systems, ina numberof different forms to be discussed
 

below, can provide'varying degrees of reliability at a low capital cost. These
 

systems, given present technology, are easy to maintain (although not always 

maintained in practice), easy to use by field personnel, aid can provide 

years of service pending the eventual installation of regular telecommunications 

services.
 

This report is concerned primarily with experiences with two-way radio 

systems. While other two-way media will be discussed, the focus here will be 

on two-way radio systems, as these are currently the most likely technology to 

be used in future'rural health programs,. This should not imply, however, an
 

uncritical endorsement of two-way radio systems. Such systems are almost
 

invariably inferior to a properly functioning commercial telephone system
 

in terms'of reliability and, in the long run, cost (.both capital
 



a o o ). Al so, the'proliferation of two-way radio systems can" lead
 

.to
unnecessary frequency congestion and can actually impede the development
 

of regular telecommunications services. However, inthe absence of tele

communications services, two-way radio remains the most effective means of
 

extending communications at the lowest cost.
 

C. 	COMPONENTS OF A TWO-WAY RADIO SYSTEM
 

The basic components on any two-way radio system (regardless of frequency
 

or power) are: 

a transceiver: transmitter/receiver with 

crystals that oscillate at the given frequency 

(one crystal per channel) 

a microphone, generally "push to talk" 

activating the transmitter only when albutton 

isdepressed; 

an antenna for radiation and reception of signals, either: 

dipole -- generally suspended between two 

poles or trees, or 

whip -- a vertical antenna thatmay be pulled 

out of the radio or mounted.outside 

(like a car radio antenna) or 

yagi - a vertial antenna like a VHF TV antenna 

mounted outside; 

a power supply: either AC--operating off,mains power (.house current) 

by plugging inthe set, or DC operating off astorage 

battery such as an automobile battery which may be 

recharged by connecting a battery charger to the 



6
 

mains power, or a small generator (usually
 

diesel), or one or more solar Collector panel(s)
 

generally mounted on the roof.
 



Ii. FUNCTIONS OF TWO-WAY COMMUNICATION
 

A. MEDICAL CONSULTATION AND REFERRALS
 

.Itis generally assumed that the most critical use of tWo-way connuni-I
 

cations for rural health is connecting the rural health practitioners with
 

physicians and nurses in regional or national hospitals. Such contacts are
 

for consulting about a patient's condition for both diagnostic and pres

criptive'advice, determining whether a patient should be referred to Ia
 

hospital for treatment, and following up on the condition of a patient either 

at the hospital or the field location.
 

The need and importance of this type of communications depends heavily 

on the medical protocols of the particular project. In Alaska, the Public
 

Health Service holds regular 'doctor calls" for the rural health aides--the
 

doctor contacts each health aide daily to provide consultation and handle
 

administrative matters. These aides "ave minimal training (some less than
 

three months) and apparently require skilled outside interventions.
 

InGuyana, the medex* are generally expected not to consult with'the
 

physicians by radio except in the case of emergencies requiring referrals to
 

hospitals, or in very difficult diagnoses. They have developed an extensive
 

.handbook of-medical protocols which indicates what steps they should take in 

various situations,.Iocluding emergencies. The MEDEX field staff are not 

encouraged to'callIMEDEX headquarters for consultation except in cases falling 

outside of the protocols. These medex have moreitha.n one year of training and 

are, expected to rbe self-sufficient. 

* Kealth ,workers trained by the ME poetin Guyaa 
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The use of two-way radio systems for medicalconsultations necessarily
 

reflects 'decisions made about the overall'structure of the health system.
 

Given the impossibility of pbsting physicians, or even nurses, throughout most
 

developing countries, decisions must be made about the levels of medical care
 

to be provided to various demographic area,. Such decisions necessarily include
 

decisions about the types of personnel to be placed in field locations and the
 

levels of support such staff will require in terms of medical advice. The
 

existence of a two-way radio system allows varying degrees of consultation
 

between the field and professionals depending on the reliability of the radio
 

system and the availability'of professional staff. As discussed elsewhere in
 

this paper, improvements-in radio reliability generally increase communication
 

costs. A radio network which operates for 24 hours a day ismore expensive
 

in terms of number of frequencies and monitoring time required than a simple 

HF'system which can operate only during parts of the day. So, the necessity
 

formedical consultations during the evening must be evaluated in planning
 

the radio system.
 

Further, utilizing professional staff as radio consultants requires
 

that the staff be available for such consultations. Professional time
 

requt'rements will vary with the number of radio sites and with the dependence
 

'of the field staff on professional backup.
 

B. ADMINISTRATION
 

Two-way communications play a critical role in the'administration of
 

health programs. This is particularly the case in ordering drugs and
 

medical supplies. In remote locations, epidemics or less serious outbreaks
 

of disease may require immediate shipments of antibiotics, vaccines, and
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the like. However, given the rural isolation, with infrequent transportation
 

and thus slow mail service, itmay takes days, or weeks, for news of these
 

needs to reach headquarters. Further, asiAIDconsultants observed inGuyana,
 

-the drug order may be received and headquarters may believe that it has
 

been shipped, while in fact the'drugs remain insome warehouse, ignored by
 

the,,shipping agent. The radio system can then be used-to monitor the drug
 

shipments.
 

Similarly, the.radios can be essential for ordering and'shipping routine
 

supplies such as food, furniture, lfuel, and-spare-parts. -As*with medical
 

supplies, these items are often needed quickly, which may not 'be possible tto:arrange
 

with6ut rapid communications. Also, the existence of the two-way:system
 

allows headquarters to determine precisely what is needed ifan order is
 

vague or if the requested supplies are not immediately available.
 

The radio can also be used for routine administration, such as arranging
 

for vacation replacements for field workers, arranging for messages to be
 

relayed to various people at headquarters or in the field,:and the like.
 

While many of these functions do not have the same time value as ordering
 

of drugs and supplies, the existence of the radio may not only speed these
 

processes along, but may also significantly improve field morale.
 

C. COORDINATION OF TRANSPORTATION
 

One of the greatest difficulties in rural medical care is'arranging
 

transportation for critically ill patients from the field to a regional or
 

national medical center. Rural areas often lack regular or frequent trans

portation. As a result, during emergencies special transportation must be
 

arranged. One of the more innovative responses tb this problem has been
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AMREF's* Flying Doctor Service in East Africa. This service ties field
 

professlonals-tQ each other, to hospitals, and to AMREF headquarters via
 

a two-way,radio system. The radios may be used-to alert the doctors who
 

-can either flyto the site of-the emergency or arrange for one of AMREF's
 

airplanes to evacuate the patient. Generally, they.try to move patients
 

to clinics and regional hospitals where specialists can be flown in.The
 

close ties within AMREF between communications and transportation allow for
 

a flexible and rapid response to various types of medical needs.
 

Other rural health systems use radios to arrange emergency evacuations.
 

One of the most extensive two-way communications systems, the Public Health
 

Service's, satellite communications network in Alaska, has been used heavily
 

for arranging air evacuations in the absence of any road transportation in
 

the Arctic. While evacuations are costly, they can be effective in
 

saving lives if combined with a communications system which can maximize
 

the speed of evacuation. Such unions of transportation and communications
 

are particularly efFective when, as inAlaska, East Africa, Guyana, and
 

other locations, both the medical and transportation systems have com

munciations systems which allow messages to be conveyed rapidly from one to
 

the other. For example, AMREF planes have one of the terrestrial network-Is
 

frequencies. In Lesotho, the Flying Doctor Servicewanted the radio system
 

designled .to include a network.frequency in its plane.
 

Inaddition, the evaluation of the Alaska satellite network showed
 

that somo evacuations could be prevented if expert advice were available
 

by radio.
 

• African Medical' Relief Foundation, hai-cobi, Kenya
 



D. CONTINUING EDUCATION
 

-The isolation of rural health workers. makes continuing their training or 

even providing refresher courses very difficult. Although there have been 

efforts to.enable field workers to return for refresher or training courses 

regularly (generally once a year), it is difficult to provide in such 

courses the range of problems a worker might encounter during the year. 

The level.of education courses can vary tremendously according to the " 

time devoted topreparing materials and to studying in the field. The
 

simplest types of training occur through field workers discussing their
 

during consultations,' in a conference-call situation. This type of training
 

isused extensively in.Alaska, based on experiences during the ATS-1
 

satellite demonstration. Under this procedure, health workers in a particular
 

area.are on alert at the daily doctor calli during which each aide describes
 

cas'es and the doctor provides diagnostic and prescriptive assistance.
 

Listening inallows each aide to hear .varyingI'descriptions of Illnesses,
 

learn ways of describing symptoms, and become aware of diagnosesand treat

ments possible for various symptoms.
 

A more directed approach has been adopted inGuyana. Once a'week a
 

general conference is held during which the physician presents a case which
 

had,been referred to Georgetown during the preceding week. The physician
 

presents certain symptoms and quizzes the medex on them, the types of
 

diseases associated with the symptoms, approaches to diagnosis, and the like.
 

This session acts as a major revievw of particular illnesses and treatments
 

and has been highly recommended by both physicians and field workers'..
 

An even more sophisticated ,system utilizes formal continuing education
 

programs based on -interaction between the headquarters and the medex. Such a
 

.program'has been'developed by'Judy Roberts, as an'outgrowth of i,_HEMES(CTS)
 

http:level.of
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satell.ite-program In'Canada. This form of education presents newways of
 

assessing medical problems through a series of presentations,, questions,
 

and followups over a.period of time., While such a training program would
 

appear to have significant promise for long-range planning, it also has,
 

some major di fficul ties, primari ly in terms of the time required. Such a 

program requires a mnjor effort by a physician, or some other medical expert,
 

in'developing the curriculum. Also, the health workers must:.have *time to 

participate in the program during the hours the radio systemis operational
 

The limitations of HF radio systems in terms of reliability:and signal 

quality make this kind of intensive training difficult. 

E., "BUSH TELEPHONE" USES 

Itis probable that the health system's radio..network will be-used for
 

more than simple health communications. In the absence'of a telephonesystem,
 

rural radio networks are used for a broad'range of communications. Most
 

commonly, messages are relayed either to the headquarters or to another field
 

post for passage to the recipient. The intensity with which the health system
 

isused for this purpose generally depends on the health requirements of theL
 

system-and the goodwill of the professionals." However, there may be'increas

ing pressure to use the system for non-health uses in the absence of other
 

public telecommunications systems or otherwise available,radio systems.
 

The first'non-health users of:the system will generally be the field 

practitioners, such-as extension workers or teachers,-who will use the 

radio to send personal messages and simply to communicate with other field 

workers. These are important functibns as they help ease the isolation and 

loneliness of rural living. 

Other users may include social service agencies which lack their own
 

communications facilities. For example, inGuyana the Inter-American
 

Development-Bank (IDB) uses the MEDEX system extensively for ordering
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building materials for construction of new health facilities. in'the rural
 

areas where the medex are located. Messages from the IDB are relayed to.
 

MEDEX headquarters in Georgetown, where they are telephoned to the.IDB'staff.
 

Still other users might include businesses, private individuals, church
 

groups, and other government agencies. The number of applications of the
 

system depends directly on the operating protocols established by the health
 

system. Given the generally acknowledged repressed demand for communications
 

services in rural areas, planners should expect that therewill be great
 

pressure for using the health system for all sorts of general communications
 

functions.
 

F. 	DISASTER RELIEF
 

Two-way communications systems are also earning an impressive reputation
 

as a fast and inexpensive as well as highly mobile way of dealing with
 

emergencies such as epidemics and natural disasters. In Guatemala during
 

the 1976 earthquake which devasted many areas, PLENTY, a voluntary organi

zation was able to set up a two-way radio system which was one of the first
 

emergency communications systems to operate during the disaster. The system 

linked relief teams, ambulances, and-local health workers with hospitals, 

clinics, and fire-emergency units in the hard-hit lake country of Guatemala. 

In most villages, the radios were the only link with the outside world. 

* The ATS-I satellite network in thePacific has been used to coordinate
 

emergency medical services and logistics during outbreaks of cholera and
 

dengue fever in the South Pacific islands.
 

SIn the southern U.S., hospitals communicate with oil rigs in the Gulf 

of Mexico and with a helicopter "ambulance" during medical emergencies 

via the ATS-3 satellite. 
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G. DATA ON FUNCTIONSrOF TWO-WAY SYSTEMS
 

The volume and'purpose of.radio traffic will vary from system to system
 

depending on the training of the health workers, their isolation, and the
 

types of.,assistance available to them by radio.
 

The following table compares the purposes of messages inthree medical
 

communication networks. Categories have been approximated, as there were
 

slight variations in coding among projects.
 

23
AMREF1 Nicaragua. Alaska ATS-13 

N=4415 N=594 N=3653 
(one year) (six months) (one year) 

Medical Advice 25.2 % 28.3 % 72 % 

Administration 

Transportation 

33.4 

13.4 

21.2 

20.9 

( 
(27

7 

Personal - 29.6 

Miscellaneous 28.0 - 1 

100.0 % 100.0 % 100 % 

NWdical advice,although a major category in each system,varied in-specifics
 

from project to project. For AMREF, the highest categories of medical advice
 

were miscellaneous including lab reports, followed by surgical, general
 

medical, obstetrics/gynecology, and pediatrics. It should be noted that the
 

AMREF network links primarily field hospitals rather than paraprofessional
 

clinics. InAlaska, the most frequent diagnoses under medical advice were
 

AMREF Reports, African Medical & Relief Foundation, Nairobi, Kenya, 1979.
 

2Radio-Communication Project Interim Report, CENDER Health Divilion: Partners
 
of the Americas, Wisconsin-Nicaragua Partners, April 25, 1979.
 
3Kreimer, Osvaldo: "Health Care & Satellite Radio Communication in Village Alaska,"
 
Institute for Communication Research, Stanford University & Lister Hill National
 
Center for Biomedical Communication, July 1974.
 



respiratory diseases, ill-defined symptoms, skin'difficul ties, ear difficulties, 

ear problems,-and accidents. Two-thirds were considered by doctors in the 

middle category of "evaluation of a minor~symptomatic problem with some risk 

of complication". Only .5percent were considered by the doctor to be very 

severe or complex. It should be noted that the Alaska system is heavily
 

weighted toward medical advice because of the daily doctor call when health
 

aides are expected to consult with doctors.
 

Even systems that are not specifically designed for health communications
 

are likely to be used for medical and emergency messages. Hudson et al (1979)
 

found in comparing data from four rural public communications systems that
 

emergency and health messages accounted for about 5 percent of the traffic.
 

-Percentage of Calls
 

Purpose of call LatinrAmerican Melanesian India Canada
 
Country Country (remote Indian
 

village)
 

Emergency, health 6 %. 5 % 5 -% 5.1% 

Business, agriculture,. 
public services 36 20 72.5 40.6 

Maintain contact with
 
relatives or friends, 58 75 22.5 34.8
 

19.5Other 

100 % 100 % 100 % 100.0% 



III. COST CONSIDERATIONS
 

A. 	INSTALLATION AND MAINTENANCE OPTIONS
 

1. 	Ownership and Operational Responsibility by a Communications Agency
 

The most common approach to the operation and maintenance of
 

communication equipment in the industrialized countries is to have a
 

communication organization--a telecommunications ministry or a private
 

carrier--take full responsibility for.providing the communication facilities
 

The userhas no responsibility for the hardware, and may pay for its capital
 

costs, maintenance, and depreciation through the tariffs for use or lease
 

of the facilities. Inmost telecommunications networks, there is some
 

degree of subsidy.for rural telecommnications fatilities by the tele

communications carriers as a means to avoid having to charge prices
 

equal to the large costs of providing-rural service. Thus, the user.usually
 

will pay less than-the full costs of the facilities.
 

areas of
Unfortunately, this option isoften unavailable in rural 


developing nations due either to the complete lack of telecommunications
 

facilities, or to the operational problems ortraffic congestion common
 

to such systems.
 

2. 	Ownershi. bythe User Organization; Installation'and Maintenance
 
Contracted Out
 

Insome cases the.facilities may be owned by the user(s) who
 

themselves have neither the personnel 
nor the resources to install and.
 

maintain the equipment. One option is to contract with a technical
 

organization--either a carrier (government or private) or a technical
 

firm--to do ,the maintenance. An example of this approach is the MEDEX
 

two-way radio system inGuyana which isowned. by,the Ministry of Health.
 

As the Ministry of'Health had no communications expertise,it was decided
 

to contractwith the Guyana Telecommunications-Corporation (GTC).,
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in the Ministry of Telecommunications for installation and maintenance.,
 

This approach is not limited to small dedicated radio networks. The
 

state of:Alaska purchased an initial 100 satellite'earth stations (later
 

increased.to 125)'to provide rural telecommunications to bush Alaska. The
 

stations were installed and operated by RCA Alascom the statewide long-lines
 

telephone carrier. The state felt itwas the only.way to get reliable
 

communication to the bush without delays of many years.
 

The use of contractors may ensure technical competence, but cost and
 

operations may vary. The tendency is for technical services to be provided
 

at the going "professional" quality and rates, whether or not they are
 

appropriate. InGuyana, the installations considerably exceeded budget
 

estimates because GTC insisted on using commercial telephone poles rather
 

than locally available poles. Another potential drawback is lack of control
 

over technical activities. Inparticular, contractors may not give highest
 

priority to a contract Job. Thus, a radio system needed for 'health services
 

may languish because it has a low maintenance priority.
 

3. Ownership, Installation and Operation by User
 

Some users have chosen--or have been required by circumstances--to
 

own and operate their own.communication!Wstems. Given that social service
 

agencies are not in the business of providing communications facilities,
 

this is usually a choice based on necessity. For example, in planning radio
 

systems for health communication, one of the authors found in two African
 

countries that the Ministry of Telecommunications simply had neither the
 

personnel nor the commitment to be charged with the maintenance of the
 

health communication system. Indeed, the health personnel in one country
 

who had had two-way radios maintained by the Ministry of Communications
 

unanimously voted to set up their own maintenance facilities for an expanded.
 

http:increased.to


network because of the longdelays and low priori ty given their equipment
 

by the Ministry of Telecommunications,
 

The.most successful dedicated social health communications networks
 

known 	to-the authors are maintained by in-house technicians--the African
 

Medical and Relief Foundation (AMREF) system of more than 75 radios in Kenya
 

and Tanzania. Innorthern Canada a native organization, the Wa-Wa-Ta Native
 

Communications Societj operates and maintains its own network of about 40
 

fixed 	and portable HF radios, CB radios used at hunting and trapping camps,
 

and 	low powered FM community radio stations.
 

B. 	RADIO SYSTEM COSTS
 

Definitive cost data on two-way communications systems-are difficult
 

to provide given differences in project requirements (e.g., channel capacity
 

reliabiltiy, power),, terrain, atmospheric conditions, import duties, shipping
 

costs, and the like. It is, however, possible to provide at least some
 

illustrative data to give an idea of the relative costs of different
 

technologies.
 

The costs of two-way communications systems consist of two components:
 

capital costs, which include the capitalized cost of the equipment and
 

equipment installation (.e., the initial cost plus interest expenses),
 

spare parts and power supplies; and operational costs, which consist of
 

maintenance, power requirements, operational personnel (e.g., operators),
 

and equipment depreciation.
 

Unfortunately, many plans and reports contain useful information only
 

on the capital costs which generally are a small fraction of the overall
 

costs of a two-way communications project. This report cannot provide
 

estimates of operating costs (or installation costs) because of national
 



differences inthe costs of :labor, transportation, fuel andla number of 

other factors. Rather, it lists the-variables that will affect operating 

costs inisection 111.2., below. 

1. 	Capital Costs
 

a. 	High frequency radio systems
 

The following are typical purchase costs of a high frequency
 

two-way field radio site (based on data from Guyana):
 

Radio with four channel capability (crystals included) $895
 

Spare kit $135
 

Power supply 220 volt PS-3, (Stohner) $195 

Antenna (excluding poles) $100 

(see detailed breakdown in. Appendix A) $1325 

Factors which influence capital costs are the following: 

1) 	Radios
 

Power required, ruggedness (e.g. degree of corrosion
 

resistance) and origin of equipment. Generally radios for long distances
 

and for base statiOns will be more powerful and more expensive. Non-U.S.
 

equipment, particularly from Europe or Canada, is likely tolbe about 50
 

percent more expensive than U.S. equipment.
 

2) Pov_;;- , .w
 

Where mains power exists,'no powersupply or possibly
 

a simple voltage regulator may be required.' Alternatively, themains
 

:power Willbe used to recharge a battery that'will power the radio. Solar
 

cells are-likely to be-about twice 'as expensive as diesel generators at
 

present, but should require a little or no operating expense. The costs
 

of such cells are decreasing as solar technology advances. 'Local batterie
 

may 	be less expensive than modern U.S. sealed batteries. However, the
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seal ed;batteries .appear to both hol d charges *onger and endure longer. 

3) Antennas.
 

Antenna materials can be bought,and assembled into 

kits. Alternatively,. prepackaged antenna kits can be purchased at higher 

initial cost. It is assumed that local poles or trees can be used to anchor, 

the ahtenna. Ifpoles have to be purchased, or steel masts used where poles 

do not exist, thelantenna installation may cost a few hundred dollars. 

b. VHF radio system
 

VHF radios are somewhat less expensive and can be used with a
 

yaggi (TV type) antenna rather than an antenna strung between-poles. There is
 

no significant difference between VHF and HF-SSB in power supply costs.
 

These costs are only for a system operating within a 50-mile radius. For
 

longer distances, repeaters will be necessary. Generally, such elaborate
 

systems are associated with telecommunications carriers due to the more
 

difficult problems of installation and maintenance.
 

Typical VHF installation:
 

Radio $500
 

Antenna 
 50
 

Power supply 350
 

$900
 

c. CB radios
 

Citizens.' band radios are very inexpensive ($100 to $300). 

and maylbe used with a built-in whip antenna, Power supply may be throw

away batteries (ongoing operational cost) or rechargeable nickel cadmium, 

batteries requiring a power source for the battery charger. 
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d. 	Public telecommunications systems
 

It is difficult to provide illustrative costs for such systems
 

as the cost for any particular point is dependent on the pre-existing tele

communications network, the types of transmission technologies used (which
 

may depend on a.number of variables, including terrain and atmospheric
 

As a rough guide,
conditions), and the types of switching systems installed. 


cost of .$?0,O00 per installed
the Inter-American Development Bank estimates a 


public call station (single public telephone per community), basedl1on its
 

experience with a rural telecommunication project in Colombia.
 

e. 	Satellite systems
 

As with other facility costs, the costs to a particular health
 

project of a satellite system will vary according to the -typeof satellite
 

and ground facilities used. While the .ground stations used in the ATS-1
 

satellite demonstrations cost less than $5000 and .the stations used in
the
 

SITE ATS-6 project in India were considerably less expensive, these stations
 

depended on the existence of very powerful and expensive experimental
 

satellites provided free of charge by the U.S. government. The installed
 

(five-meter) earth stations used inAlaskan'rural areas
cost of the small 


for operation with commercially available satellites averaged about $100,000
 

for stations with both commercial telephone capacity and.a dedicated health
 

in some cases-may,,be able to attain signifcommunications network. Users 

icant cost :savings for -social :service delivery by convincing satellite 

change the directional beam (footprint")of
carriers lto increase -the power gain, oi 

a isatelli te. Such changes canieadto decreases in the cost of the 

ground segments which are the'major cost -,for users, while increasing the 

cost :of %thespace .segment., 
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Ingeneral, except for experimental applicationslike ATS-2, the users
 

do not pay the capital cost directly. Instead, as in terrestrial tele

communication systems, they pay a rate for each call or for leasing one or
 

more dedicated circuits (as is done by the Public Health Service in Alaska).
 

Itshould be noted that the cost of providing $atellite telecommunication
 

service is independent of distance--any point can communicate with any other
 

point directly through the satellite. Thus the cost of communication should
 

be the same whether-the terrestrial distance is 50 or 500 miles. However,
 

telecommunication carriers have traditionally based their rate structures on
 

mileage costs and generally apply a similar structure when satellite service
 

is added. The only exception known to the authors is the tariff for the
 

audio conference network leased by the Public Health Service inAlaska. This
 

tariff is based on percentage of usef each station by the health network
 

rather than on mileage between sites.
 

2. 	Operating Costs
 

Operating costs may vary according to:
 

* 	Whether maintenance is done by the health agency
 

using special staff, a telecommunications agency,
 

or expatriates.
 

e 	The life of the equipment--generally estimated at
 

five years, although solid state radios protected
 

from salt and dust should last considerably longer.
 

* 	The power supply: whether the radio is run off
 

an existing power supply, a diesel generator, or
 

solar cells.
 

* 	Field maintenance: whether an annual field visit
 

is scheduled or equipment is simply repaired when
 

broken.
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Accessibility of sites for 'shipping ;equipment
 

and maintenance visits.
 

9 Operating staff: whether radio operators .are
 

hired and paid for that*Job alone (e..g., at a
 

base station) or operate the radio as part of
 

their clerical or clinic duties.
 

Given thesefactors, itisvery hard to generalize about operational'costs.
 

InGuyana, the telecommunications ministry initially estimated that
 

maintenance would cost $150 per.site per year, but they have since revised
 

the estimates upward.
 

InSudan and Lesotho, the cost of shipping-and installaion was
 

estimated at 80 percent of thecapital cost of equipment.
 

Generally the least expensive system will:
 

* Be installed and repaired by local technicians
 

(generally in the :telecommunication ministry),.*
 

4 'Include 20 percent spares at the outset.
 

* Be powered by.solar arrays or off main po'wer
 

where :it exists.
 

Although preventive maintenance through annual site visits adds
 

considerably to operating expenses, itis highly recommended to ensure
 

the longest possible life an jest possible operation of these systems
 

• ,iowever, itmay be cheaper to have an outside cohsultant supervise
 
initallations of a small'network. ... de.ons.tat .speris
 



IV. 	PROBLEMS'AND SOURCES OF FAILURE OF TWO-WAY RADIO PROJECTS
 

A. 	TECHNICAL PROBLEMS
 

While it is often difficult to establish the reasons for failure of
 

two-way radio systems, there are several prominent areas where system
 

failure can easily occur. 
 Itshould be noted that health organizations are
 

rarely prepared to undertake the long-run maintenance of radio systems.
 

Unless the radio system isvery large, and the health organization well
 

funded, it is difficult to justify employing a technical staff for the
 

system's maintenance. As a result, maintenance, planning, and equipment
 

replacement must often be left to others--consultants, equipment manufacturers'
 

representatives, ortelecommunications ministries.
 

Regardless of the source of operational maintenance, its existence must
 

be established and regular. As with any technology, long-term neglect can
 

lead to,catastrophic failure of the equipment with the requirement of a 
more
 

costly replacement rather than the less expensive continuing maintenance.
 

Available evidence indicates-that major causes of system breakdown or failure
 

are 	likely to be:
 

o Poor system design
 

a, Insufficient training of users or inadequate
 

operati6nal procedures
 

s, Lack of maintenance protocols
 

* 
Lack'of spare parts or 'foreign exchange to purchase', 

spare parts 

e Power supply problems 
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Faultysystemdesign occurs mo'st often when attempts are made to minimize
 

Initial capita1,costs. Such savings may bi -achieved by purchasing older or
 

used equipment or 'by purchising simpler e'uipment, such as Citizens' Band
 

radios, in the belief that they wll ,,provide the necessary service.
 

An example of the first can be seen in a project in South America where
 

the project director initially requested that army surplus radio equipment be
 

used. Such equipment, using vacuum tube technology, would have meant
 

considerable initial capital savings, but would also have meant continuing.
 

operational problems-compounded by the difficulty of obtaining, spare parts
 

and by the costs of the larger power consumption of vacuum tube transceivers
 

compared to transistorized equipment. Fortunately, the project engineer in
 

this case convinced the funding agency that purchase of modern, solid, state
 

equipment was a considerably more cost-effective investment.
 

I'n another project in Nicaragua, Citizens' Band radios were purchased
 

for a two-way health project. ,While the initial testing of this equipment
 

led to positive results', the equipment~is currently unusable over the dis

tances required due to sun-spot activity, and will probably always provide
 

questionable service. As we noted previously, Citizens' Band radio, while
 

inexpensive and a useful tool for local communications, 'isinadequate ,for any
 

communications past 25 to 30 miles. In this case, the more costly.investment
 

in HF-SSB systems probably would'have proven more cost effective over the
 

lif6 of the project.
 

,Operational procedures are also-a source of radio pfobl.ems. 'Schproblems
 

range from op~erators being,.careless with handling' the microphones or,. placing
 

objects over the heat exhaust of the transceiver, to lax security and .pl ace

ment of,transceivers in poor locations s;uch as areas exposed to moisture,or 

heat,"dust ior salinity.' For examp'le, ,inGuyana, the main station of the MEDEX 
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radio system was directly exposed to humid salt air blowing in off the ocean.
 

Without remedy, this radio would be corroded beyond repair in less than'two 

years.
 

Lack of training of operators can result in early damage to equipment if
 

radios are allowed to burn out or corrode, batteries are not charged properly,
 

battery cables to battery terminals are reversed, or gasoline isnot properly
 

mixed with oil for generators. Even iforiginal operators are trained, the
 

radios may soon be used by other untrained operators.
 

Maintenance protocols are a major consideration inthe success of
 

two-wayradio systems. While solid-state radios should operate.for long
 

periodsof time without the need for maintenance by a technician, some periodic
 

preventive maintenance is advisable.
 

Lack of i,)utine maintenance may severely shorten the life of the system.
 

For example,.in Lesotho, itwas found that many of the antenna installations
 

.needed repair as antennas had broken, radios were not grounded, and poles were
 

leaning dangerously. Inthe Pacific itwas found that moisture in long grass
 

around -the guy wires for the poles rusted the couplings holding the guy wires.
 

The guys broke, the poles fell over, and the antennas came down. Cutting
 

grass can extend the life of a radio system!
 

Inthe absence of such maintenance procedures,.systems can totally dis

integrate., FOr example, the Ethiopian Malaria Eradication Program's radio
 

system apparently failed for lack of spare radio parts. In Liberia,radios
 

were repaired sporadically and because of lack of proper management procedures,
 

they were diverted from government repair shops to other projects.
 

One reasonable approach to this problem, which has been used by AID in
 

Guyana,.is to contract with the local telecommunications authorities for
 

installation andmaintenance. Inmany projects,.there is real reluctance to
 

http:Guyana,.is
http:example,.in
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usel the telecommunications authorities often because of-their operational record, 

a traditional lack of cooperation among ministries, and the cost. However,, the
 

telecommunications authority usually isbest suited to maintain the radios
 

becuase of its own supply of skilled technicians, and foten, the location of
 

its repair shops:near health headquarters. InGuyana, although the relation

ship has been slow ingetting established, AID's.consultants believe that the
 

only way to ensure the long-range operations,of the two-way radios isto
 

contract with the telecommunications ministry.
 

The Inter-American Development Bank has gone further and will not. fund
 

dedicated two-way radio projects when there is a possibility of having the
 

telecommunications ministry install the facilities. Among the reasons cited for
 

this are maintenance requirements--IDB isconcerned that equipment cannot be
 

effectively maintained on a haphazard basis as occurs when a user ministry
 

attempts to provide communications service.
 

Lack of spare parts can seriously threaten any technology including two

way radio. Some systems are procured with funds just sufficient to acquire
 

the original equipment. When spares are required, they may be difficult to
 

obtain, and/or the government may have-insufficient foreign exchange to
 

buy them. This factor contributed to the demise of a network inNigeria.
 

Inthe beginning, the proJect was-entirely funded from foreign donations which
 

also made itpossible to purchase two small aircraft for the flying component of
 

the service. This component had to be discontinued later owing to technical and
 

financial difficulties, after which the service functioned only as a two-way
 

system. After a few years, the scheme was handed over to the Government and was
 

continued through public'financing.
 

'
During the first two years after the :hand-over,the system worked relatively
 

well but gradually the transceivers aged and became"outdated and their maintenance
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became a problem. By March 1974 only the base station and a few other transceivers
 

.were in working condition, although they were not in operation.
 

Power supplies are a persistent technical problem. In1locations with
 

existing'power source (for example a town power supply or.generator for a hospital)
 

surges involtage can damage the radio. Voltage.'regulators can be included to'
 

prevent damage. However, where voltage is much below specified output, itmay
 

not be possible to use local power to run the radio; or recharge its batteries.
 

Self-contained power units for two-way radios usually consist of small diesel
 

generators used to recharge automobile storage batteires. The generators muse
 

be cleaned and maintained properly. Another''problem is the cost and transportation
 

of diesel fuel. The logistics of transportingdiesel oil to remote locations can
 

often be horrendous.. For example, inmountainous areas of Lesotho, interior Guyana,
 

and the Arcticfuel must be flown in. The:cost of'the fuel when itcan be obtained
 

isusually the highest single cost of operating the radio system.
 

Incontrast,solar panels should eliminate the need for generators and fuel,
 

although at present their capital cost is higher. Field tests do.not indicate 

any major problems With solar panels, but none have been in operation long enough
 

for definitive,evaluation.
 

B. Organizational Problems and Source of Failure
 

A'second set of causes of system failure or abandonment'relates to the
 

perceived utility of the system. To be valued and used by. the rural health worker,
 

the radio must provide c9mmunication not only to peers but to referral points
 

such as regional hospitals and to administrative centers for ordering of drugs and
 

supplies. The evaluators of the Liberian Lofa County Rural Health project
 

communication system noted that.the failure to operationalize the communication
 

network between the levels of care as outlined inthe project proposal had several
 

serious repercussions.
 



Referrals; particularly for emergency cases, cannot be effected
 
and lives are consequently often needlessly lost, in light of the
 
absence of a rapid, dependable means to notify the appropriate
 
higher level of care of the need for technical advice, supplies
 
and/or an ambulance to transport a critically ill patient to
 
hospital.
 

Physician Assistants (PA's) remain professionally isolated both
 
from colleagues and, importantly the physician upon whom
 
they are dependent for backup. Such isolation has an obvious
 
detrimental effect on PA motivation and dedication to service. (Lashman, 1979)
 

Lack of support and continuity for field facilities encourages patients
 

to bypass lower levels of care in favor of overcrowded county hospitals where
 

all illnesses can be treated and referral isnot necessary.
 

InLesotho, health planners and nurse practitioners pointed out that it
 

was extremely important for each clinic to be able to communicate with its
 

regional hospital. (The variety of privately owned systems each with
 

separate frequencies now makes this difficult). In Guyana, the medex who can
 

now communicate with headquarters inGeorgetown, and with each other, pointed
 

out that communication with regional hospitals for referrals and supervision
 

would make the system more valuable for them. Inaddition, in coastal regions
 

where distances to hospitals are relativey short and transportation easily
 

available, there appeared to be less luseof the communication system than in
 

rural areas.
 



V. NORTH AMERICAN PROJECTS IN TWO-WAY COMMUNICATIONS FOR HEALTH CARE ,
 

In North America, several projects have applied two-way communication
 

to delivery of health services in both rural and urban areas. Projects
 

summarized-here will include only voice and.other narrowband applications-

i.e., information that could be transmitted over a telephone channel. Wideband
 

applications such as motion video teleconferencing are excluded., Itmust be
 

noted that the applications noted here are largely dependent on high quality
 

narrowband connections; such connections often do not exist in rural develop

ing country settings.
 

In the more remote areas, applications have been similar to those in
 

developing countries. Inboth rorthern-Canada and:Alaska, the health service
 

have used two-way HF radio and, more recently, satellite communication to
 

link remote health clinics and nursing stations to regional hospitals.
 

Alaska first demonstrated satellite.applications on ATS-1, as described
 

earlier in this paper. Commercial satellite systems are now used inboth
 

Alaska and Canada, with the health service being only one user of-a public
 

system that provides public telephone service as well. InAlaska, the Public
 

Health Service has leased a specially designed audio conferencing system
 

enabling villages served by regional hospitals to share the same channel for
 

conferencing and learning purposes. The system can also be configured so that
 

special courses or messages can be sent to target groups (e.g., hospitals,
 

field nurses, aides, etc.) simply-by alerting them to select a certain
 

channel.
 

Other health care organizations have tred-adding more information to the
 

voice channel. Two types of information that have been successfully tested
 

include patient-data such as EKGs and heart sounds, and pictures--x-rays or
 

pictures of wounds, joints, lesions, etc. The latter are transmitted by
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slow-scan video, a technology that transmits still television pictures over
 

a telephone line.
 

A. PROJECT SUMMARIES
 

1. Mobile .Communications
 

In-the U.S. telecommunications has also been extended to mobile
 

uni-ts. InAlabama a UHF radio telephone system links ambulances and five
 

medic units. The system allows for simultaneous voice communication and
 

EKG transmission to hospitals.
 

The ATS-3 satellite has been used for emergency medical communication
 

from drilling platforms in the Gulf of Mexico.
 

The Southern Regional Medical Consortium of hospitals in Mississippi.and
 
Louisiana uses ATS-3 to relay voice cpmmunications and datafrom oil rigs
 

without I ine-of-sight communications. A helicopter "ambulance" can also 

communicate with the hospital and the rigs. 

2. Slow Scan Video 

Slow scan video has been used inseveral projects-to transmit
 

patient information. Innorthern .California telephone plus slow scanvideo
 

extend the primary helath care coverage of the nurse practitioner and
 

physician by providing 24 hour per day communication to a major primary 

care clinic. 
In northernOntaro,islow ainscanunits have been placed anursing station, 

health aide clinic,-regional hospital, and a major referral hospital in Toronto.
 

Inthe second year of the project, transmission increased five-fold. 'Sixty

seven.,pprcent'of transmissions involved X-rays,, 25 percent were "social 

therapeutic", mainly allowing communication between vil-laaes and relatives i 

hospital, and 7 percent involved EKGs. 
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In Nebraska, slow scan video Is used to provide on-demand assessments
 

of x-rays transmitted from one hospital .to another. X-ray evaluations are
 

given by telephone.
 

3. 	Facsimile
 

Some North American projects (e.g., inAlabama and northern Ontario)
 

also have facsimile equipment to transmit documents such as patient records
 

and medical literature over a voice channel. Generally, the facsimile is.
 

used in-conjunction with audio teleconferencing or slow scan video,
 

4. 	Educational Applications
 

North 	American projects have also attempted to-provide continuing
 

educatio'n using narrowband technology. Itshould be noted that the high quality
 

of North American telephone systems makes educational applications possible
 

that 	would be extremely difficult or.impossible over most two-way radio
 

systems.
 

In Alabama, the Medical Information Service via Telephone (MIST) provides
 

a telephone extension service to physicians who can call a central number for
 

consultations. In several U.S-. locations, a system called Tel-Med provides
 
a tape libraryon common health problems and questions. The public may access
 

the 	system by dialing the number and requesting information on a certain topic.
 

InLabrador, Canada, an audio teleconferencing system is used for continuing
 

education of health professionals and for consultations and transmission of
 

medical data.
 

5. 	Computer Services
 

North American health organizations have also combined computers
 

and telecommunications for patient record-keeping. The Public Health Service
 

'inseveral locations, including Arizona and Alaska, uses a computer-based
 

.record-keeplng system (Patient Care Information System--PCIS). Information on
 



patients Iswritten by.proyiders on standardized forms from which data are 

entered in a computerized file. The file is available at any location in the 

health system either through a computer terminal linked to the central computer 

or on a regularly updated microfiche. Inaddition to providlng reliable 

Information particularly useful for transient native populations, the system 

can also be used for preventive health care activities. For example, the 

computer can provide lists of all women who should have PAP smears, all 

children requiring vaccinations, all residents with heart problems, etc., 

for visits by public health nurses or itinerant physicians. InAlabama,
 

terminals linked to a computer by telephone provide on-line statewide
 

billing for physicians to reduce costs of submitting claims and preparing
 

bill-ing data.
 



VI'. CONCLUSIONS
 

This paper has presented an overview of the applications of two-way'
 

communciation in'rural health care delivery, and the various communications
 

technologies that can be used. The main focus has been on two-way radio
 

systems as an appropriate technology for dedicated health communication
 

networks in developing countries.
 

The main functions of two-way communications in'the~projects reviewed
 

are medical consultation and referrals, administratibn, coordination of
 

transportation, and continuing education. Where radio networks are shared
 

with other users in rural communities, a variety of applications for other
 

development sectors may share the system.
 

The cost of two-way communication systems ismodest, varying from
 

several hundred to a few thousand dollars, depending on the distance to
 

be covered, the terrain, and the availability of a power source. Operating
 

costs also depend on a number of factors including proper training of
 

users, regular Imaintenance, the cost of fuel, and the organizational structure
 

responsibli'for maintenance.
 

In addition to reviewing several two-way radio projects fromdeveloping
 

countries, we have included examples for North America using narrowband
 

technologies for transmission of visual information, heart sounds, EKGs,
 

and patient record data.
 

Several lessons can be drawn from the projects outlined in the paper
 

and others summarized in Appendix B,.
 

s The communication. servicelmust meet the perceived
 

n*eeds of the user to be accepted., If the user cannot
 

reach the appropriate consultant or If the medical
 

system provides no incentive to reducereferrals,
 

consultation system will not be readily accepted.
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* The equipment must be simple to use and reliable.
 

Experiments usingsophisticated equipment or
 

equipment prone to malfunctions have largely failed
 

despite: the apparent benefits of-the service
 

provided.
 

a 	System budgets must include adequate.allocations
 

for operations, maintenance and spare parts.
 

* 	 Training for operators in proper use of the radios 

and in preventive maintenance-may extend thelife 

of the system. 

* 	 Regular operating schedules and procedures 

may Increase the effectiveness of the system. 

* 	Addition of data, hard copy, and slow scan services
 

can only be successfully carried out over relatively
 

high quality audio circuits.
 

* 	Educational programming requires good audio quality
 

to succeed in an audio system.
 

I 	Educational applications require a much greater
 

investment in personnel time to prepare programs
 

and courses than do consultative and administrative
 

applications.
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APPENDIX A
 

RADIO 	SYSTEM COSTS PER SITE
 

1. H.F. Diesel Powered Installation: Guyana,
 

Equipmeht and costs per station
 

No. 	 Description Model Unit Cost
 

1 	 Basic radio-telephone complete with micro
phone, USB, 12 Volt DC negative ground
 
operation. Four channel capability SSB-40A 850
 

1: 	 Factory-installed channels, including
 
crystal and crystal modules. Channel
 
2-5300 KHzChannel 3-6920 KHz. 142020 60
 

1 Spares kit for SSB-40A 	 240057-01A 120
 
Ac- 121
 

Spare microphone 5910-015 30
 

Transceiver Total: 1,060
 

1 12 Volt lead-acid battery 65
 

1 500 watt, 4 cycle gasoline powered
 
generator with a D.C. output 350 (estimatE
 

1 Sets battery clips and connecting cable 5
 

Power supply total 420
 

1 x300 feet #14 wire or equivalent 	 30
 

I lx75 feet of RG-59 coaxial cable with
 
a PL-259 on each end 15
 

I BN-86 HyGain BALUM 1:1 16
 

1 50 feet 1/8 inch nylon rope 3
 

I Tape, insulating RTV, 2 end insulators 6
 

Antenna Total 70
 
Station total S1,550
 



2. .VHF FM Solar-Installation (PLENTY: Bangladesh) 

Kit includes: 

1 

1 

25-35 MHz lo1'.band AM or single sideband:VHFIFM 

Solar panel 18 volt, 600 mIilliamp,, 

$ 350 

300 

Battery, 14 volt rechargeable sealed 70 

I 

I 

All-weather-proof, impact resistant, carrying casevwith lock 

Antenna kit with collapsable antenna 
Cigarette lighter charge plug,, 
Charge circuit 
Circuit breaker 
External antenna connection 
External antenna mount 
AC 120 charge circuit 
Hardware, wiring and clamps 

Labor and miscellaneous 

300 

150

600 

Station,Total, $1,770 

Kit comes :With Instructions. Price includes tota l,:,iabor charges 



3. CitIzens, Band"(CB) Installation: Nicaragua
 

1 Two-way radio transceiver: $ <80 ,00 

1 500 ft. reel of coaxial cable RG 8/V, 
superflex coaxial cable with high resistant weather 
cover at or.17d per ft. 85.00 

1 3 element vortical beam directional 8db gain antenna:', r 43.00 

1 Starfire V, 5 db gain antenna 45.00 

1 3/8,' copper clad ground rods 1.10 

1 12,volt sealed, 40 AH:'battery '35.00 

1 1".steel pipe, 20 ft long 8.50 

1 Set of miscellaneous hardware'(bolts. nuts 
tools, etc.) Estimated 300.00 

i1 Automatic battery charger 30.00 

I Ground anchor 2.50 

,Station Total S630.10
 

Power source not included
 



APPENDIX B
 

SUMMARY OF TWO-WAY COMMUNICATION TECHNOLOGIES
 



APPENDIX B
 

SUMMARY OF TWO-WAY COMMUNICATION TECHNOLOGIES
 

Equipment 	 Range Cost Advantages Disadvantages
 

CO (Citizens' Band) 5 to 20 miles $300 to $600 * inexpensive * short range
radio a portable * not rugged 

* 	 equipment simple to 
install 

VHF Radio 	 20 to 50 miles $500 to $1000 * relatively inexpensive * short range: need line
 
e 	reliable over short of sight path between
 

distances stations
 

HF 	Radio 50 to 500 miles $1500 to a long range e variable reliability 
or more $3000 a relatively inexpensive * 	propogation changes
 

with atmospheric
 
conditions
 

@ 	equipment specification
 
must consider required
 
hours of operation
 

Terrestrial Unlimited Varies with * cost shared by many 9 vulnerable to outages

Telephone distance subscribers e cost depends on
 

a access to all distance
 
telephone subscribers 9 difficult to
 

teleconference
 

Satellite 	 Unlimited $20,000 to 9 distance insensitive * dependent on efficient
 
Radio/Telephone $150,000 for s may be shared with satellite design
 

earth stations other users e high initial capital
 
e teleconferencing cost
 

possible
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LOCAlIOt" E I TITLE 
r[(inniNG 

ORCM1I7AI10tS 
YEARS 

O(ERATED fuNCTIOn SIAIMIS 1ECJINICAL DATA COST 111IH110 li f IFS 

Alaska ..alth 
Experiment 
Continued 

To test the feasibility 
of the link and evalu-
ate the cost vs. 
benefits. 

evaluatini rellrt %uqgtS 
that wJsL f tiw quals or cut
ting duowli transport time lay 
patients and acwtors for con
sultatinm, qreater olmmica
tion hetween a.ll lvels.of 
health cave provIaers mere met. 

Alaska Alaska 
Redical 
Satellite 
Network 
Project 

Indian Health 
Service. 
Lester Il1M1 
National Ctr. 
for flinmedi-
cal Comamel-
cation, 
II[W. NASA 

1971 to 
19781 

To iqrove public 
health service in the 
Tanama region in inter-
ior Alaska where severe 
atimispheric problems 
resulted in peor cum-
mmications and re-
stricted transmission, 

17 ATS-T, $1.7 
million 

[valuation report Imr that 
the numldvr nf patients treated 
with a dmotor's advice duiaInq 
the first year nonAIS-i me e 
i.han, tripled. IIowver, the 
AIS-I system did witt show It
selr to bap cost-effective in 
reducing ho"pital admission% 
during thi- Iiwly perioal. 

Appalahian Veterans 
Admin. AIS-6 

Appal ichian 
Reqional 

1974 to 
1979 

Part of the overall App. 
Educational Satellite 

10 ATS-6 " 
Computer 

Evaluation reiort s d. sterwq 
support (or the roiraw by hins-

Health Care 
Experiment In 
Appalachia 

Commission/
NASA 

program which Ielan In 
1972. To test ways In 
which communication 
satellites can be elm-
ployed on a cost-

pital osers. thlm j out the 
hroadcast pridiml tme ntmi'er of 
iarticipants in Ube proqrams 
remained stahle. The major lm
pact wa% the creation of a 

effective hasi, for bio-
medical purposes, on 
diajmnsis, Ih r,amy. airj 
continming education, 

9e.stalt which facilitaled In
creased informatiwa eekin,) 
inaprovedl morale, and rreated 
an environment which ,fincurated 
Innova tIon. 

Appalachian VA/CTS 
Experiments 

Veterans 
Administration 
NASA 

1977 to 
1979 

to further enamlne the 
value of satellite 
roalmeniratlion for mediat-

12 CTStelephione. 
audio-scrambler, 
remote transmitt 

Evaluation found that particilan
ts showed the qreatest interest 
litdemonstratnts related to 

inJ time remireuvu. for a or. audio alli ed Incalth, nsmui mmia1, 

Iren flow of ini lraiint transmi tter illysiinn mimi nm emtmc.e. an. 
tI.laro ljq (ont t.ie .lea|... 
care sytmae. Experilents 
were undertaken in 
teleconferencing, edu
cation and management 



LOCAFIONI PROJECT TITLE 
101111111W 

ORGAI7ATIO11S 
. Y[AnS 

OPFJEATED fINCTION StAImIS TUiICAi_ mAIA COST iIIUH'/Umuir 

Alahama fmerqency 
Medical 
Services 

Alabama 
Reginnal 
Neddical 
Association 

To establish a cost-
effective telecomm sys-
tern in rural Alabama for 
support of advanced 
if fe-snpiport system 

4 mir radio/ 
telephone 

lhue Iasee porovide virtually
cotrnty-wide lay'e'ssIy aitdlance 
8ij.d rive mewaic units. System
also allows lor limill-annu% 
voice transmislim anti [1J to 

Alabama On-i.ne 
Medicaid 
Billing System 

University of 
Alabama 

1971 
1973 

to lo provide on-line 
state-wide hilling sys-
tern for physicians 

Standard Touch;. 
tone telephones 
eqtilpfdp with 

hosp Ilal. 
lle system p'ovldi far point

of-service terminals on-line to 
a central r:mput.'r to rpduce 

services to reduce costs card-dialers; Lite coste or sdlmitting claim 
Answer-hack 
equiliment, com-

fgno physicians' office%asi 
preparing data for the carrier. 

puter 

Alalhama Medical Info 
Service via 
Telephone 
(MIST) 

University of 
Alabama Hedi-
cal School. 
Alabama 
Regional 
Medical Assoc. 

1969 to 
Presemt 

To provide a telephone 
extension service which 
would assist physicians
in their day-to-day 
care of patlents; to 
bring resources at U. 
of Alabama Medical Ctr. 
to physicians and other 
health professionals 

(NATS) tele-
phone unit. 
Cemtrpx tie-line 

Costs per 
site/year 
$619.41)
(P.C.I.) 

HISI and a comqilimpntary sytem
DAIL (Dial Ao:c.ss Tape tibrary) 
is widely used by lhysicians
callinq a central ntuuer [or 
consultatinn,. cummnllations 
ranqe from emnlrqenc ietc rare 
cases, to medical "chats. 
Nurses u.e IhAIL for teaching 
coniferences. 

state-wide. 

Alabama Tuskegee 
Telemedicine 
System 

luskegee 
Institute 

1973 to 
Present 

To establish a telecomm 
system to provide health 
care services to a 
three-county area in 

southeastern Alabama. 

17 Telephone. 
facsimile. 

Telewriter, 

Computer 

Tile systl, is ised for primary 
health carp. 17 cominity sites 
are serviced by 2 .vile vas 
with facilities to transmit [.KC. 
tracings via telephone to tis 
main clinic to he read by 
comqiuter. 

Alaska Alaska Ilalth 

Experiment 
Indian Health 
Service 

Sept. 1974 
to Pay 1975 

To establish an audio/ 
data/video communica-

4 ATS-6 
VIF units 

. Several aspe,:i.s of the planmnl 
exlsriments were not effect

tionus link between 
primary health care pro-
viders and physicians 
inAnchorage. Alaska 
for consultation and 

Ground terminals 
Compnter 

ively iile, 'nl.ed. e.q.* the 
.tmptrr-based patient info 

sloraqe anti retrieval system 
failed it oprra te ile to efilhp
aint problems,. IhVWVPr. the 

aduministrative 



LCAlIIO 

Cangladesh.
3 llhna 

Cook Islands 

Fast Africa 
Kelya.'-laeyania 

fqypt 


Ethiopia 

FOUNDING 

PROJECT TITLE ORGANIZATIONS 

Population 	 forld Bank 
PlanningiSworkers 

Ministry of 
Health 

- ... ......................... 


rlying Doctor 	 African Medical 

Service 	 Research roun-


dation, Nether-

lands Organiza-

Lion for Inter-

national Devel-

opment Corp.

(NOeDC) Nether-lands Gov't. 

Emergency Medical 	USAID Ministry 

Services 	 of Health 

Malaria Educatior 	 Ministry of 
Iroqram "- . r ealth' 

YEARS 
-OPERATED 	 rIiNCTON 

At feasibility 	 Connect hospitals
stage 	 wth health 

1919 to Present 	 To establish a 
two-way comini-
cation network to 
serve health.
 
education, and 
general public 
service sectors. 

.. . . . . . . 

1970 to Present Coummnlcations 
for medical super 
vision, admini-

stration. refer-

rals among 
doctors, nurses 

and medical 

assistants. 

fV 1976 Feasibility 	Test the use of 
Study Undertaken 	 mobile radio and 


BS fow emergency 

medical services 

Early 1960s 	 To transmit ad-
ministrative 
messages daily 
from central 
ministry to field 
offices, and from 
regional offices 
to local offices.
 

OFr 
STATIONS TECHNICAL DATA COST 

60 Solar pore-d $150.04,00
kits I "quire 

.. . .will 

15 SSi tranicei- 1.000) 
vers pr 

station 

.. . . . . . . 

86 14F-556, IRobil 
out- and aircjift 
stations units, I r 

packs 

.auzaia 

135 mobile, Portable radios 2.340 
2 control * 

ctrs., 5 
hospitals 

OUICONE/COFlf.NIS 

Will use kit dpvelopedtyPlENIY which will 	not rrtechnical jI-romIl; 

use solar power 

Sense of isolation Felt by 
islander% 

. . . 

Improvcd Iealth care edo
cation and supervision of 
non-physicians. New Dir
tions: NAtcEr will estab
lish two uew radio cm
mInication sytetms this 
year - one in the southe.n 
Smian awl another in S_ 

Consultant's report to Aili 
nortd that "dow to the laLk 
of a radio Irfiutmncy spec
trum assigiwe.t Plan there 
are presently no specilic 
radii clhannel assimie.nts 
foi- use by Hlinistry of
 
Health for a Iro.ject as 
[MS."
 

Lack of local supplipe 
forced iqu'rts from 
donor country; mainten
ance difficulties. 



FOUNDING YEARS I OF 
LOCATION PROJECT TITLE ORGANIZATIONS OPERATED FUNCTION STATIONS TECICAI DATA COST OiICt 

Guatemala Health Services 
Delivery Com-
munications 

USAIo*listry 
of Helith 

I-

1971 to 1978 Determine feasi- 2 regioas. 
bility of using a Quiche & 
low-cost 2-way Quirigua. 16 
radio to link Ilealth Posts 
rural community 
health posts and 

SSB 115 mqgz 
transistorized 
Larco 
566-330 

2.5 oil-
lion 

Improved Interprsamal re
lations aemong health work
ers. Increased demand Ior 
material an1d supervisory 
services, greater use for 
administration than reler

hospitals for rals. Second phase ex
continuing educa-
Lion, emergency 
referral, and ad-

pansilon faled due to 
uv't Oppositiol tit having 

maly radios in local hands. 
ministration; al
so for health re
lated comsmuity 
development pro
jects like )a
triutes. 

GuaLewla Rural Relief 
Systems 

USAIO:inistry 
of Ilealth 

1976 to 1978 Connect 2 vil-
lages with aubu-

26 stations 
linking 12 

S watt CB with $35,000 
modular design 

Decreased medical trans
portation by allowing 

lance teams, villages solar panels remote consultation; very 
local health 
workers, hospital 

broad range of suplort. 
Ietwori used for munitor

clinics, and fire 
emergency units 
after 1976 earth-
quake -- later 

ing training. supervision.
referral, and intrastruc-
Lure I ilkages. 'PLL~iNI 
phased out oil request of 

developed Into Guatemalan gov't - lelt 
general health project should be in 
system. local haids. 

... .. . . . . . . .~ ... . . . . . . . . . . . . .. 

Guydla Iwo-way Rddio li 
Support of Hedex 

USAIID 1980 Pilot project to 
provide adnlni-

12 Stonter 558. 
150. 2 with 

$55,000 Host exteusive raii, use by
Medex in isolated interior 

strative, refer-
ral. and educa-
tional couunmica-
Lions between 
field Hedex and 
Georgetown head-

solar panels villages; coastal Iedex 
find radio marginally 
useful; major benefits in 
drug ordering., arranging 
transitortation for patients 
and administration. Full. 

quarters. project evaluation to be 
u(mipleted ina August 19180. 



LOCATION PROJECT TITLE 
FMWING 

OGANIZTIONS 
YEARS 

OPERATED FUNCTION 
OF 

STATIONS 

India tC-AIIHS Experl-
mental Pilot 
Study 

All Indian Ins-
titute 9f edi-
cal Scijnces. 
Hinistrk of 
Health qnd 
Family .elfare 

1977 to Present Connect primary 315 watt VIIE 
health center at transceivers 
Ballabhgarh plus 400 MM 
with other public walkie-talk-
health centers le. 11 sta-
for consultations tions 
and emergencies, 

Lesotho Two-way Radio in 
Support of Medex 

tlSAID In planning stage To provide corn
munications for 
referral, admini
stration, and 
education to re
mute Medex 

Liberia Lola County Rura 
Health Pr-oject 

USAID. IIEU. 
'Indian Iealth 
Service 

1975 to 1919 Part of integra- 32 health 
ted health pro- posts 
ject to extend 
comunications 
from national 
medical center 
and administtrativ 
facilities li 
Monrovia to 
county hospitals
and health center! 

TECHNICAL DATA COST ITCO INENIS 

Extensive system usage data 
exist. 1he commnications 
network in Ballablhgar Block 
is the I irst or 1.s kind li 
India. No evaluatiom study
 
yet undertaken. *(Network
 
provides sIImort fur medi
cal students to obtain 
practical experiLnbce in are 
oi consultan.y - hedith 
care for villagers.)
 

Continuing 'No clear- Clearly essential to pro 
operational ant :ut budget gram. but radio network 
maintenance or this completely broke dome 
problems - )roject entire project had major 
power fluctua- 4as ever adinistrative failures. 
tions a major evised. of whih radio operations 
pioblem, equip- (forts wds one. 
ment pilfering ere made 
a problem o obtain 

-quipmvent 
SSB Stoiner row army 
Baltene powere urplus,
 
generator iurches, 

ennison 



LOCATION PROJECT TITLE 

Malawi 	 Halawi Medical 

Radio Communica-
Lions Systems 

Nepal 	 Nepal Two-way 
Coommication 
Health Project 

Nicaragua 	 Invierno Regiona 
Ilevelopment Pro-
ject 


FOUNDING 
ORGANIZATIONS 

AN4REF Nether-

lands Organiza-
Lion for Inter-
national 
Development 
Cooperation 
(NOVIB) Malwal 
Ministry of 
Ilealtt 

Dooley Found-

atLion. NASA 
Ministries of 
lfealth/Educatiov 

IISAID Hlicara-
guan National 
Hospital Board 

(JNAPS), Hiulis-
try of Public 
Ilealtit 

YEARS 

OPERATED 


1977 to 1979 


1976-1977 	Feasi-

bility Stage 

1916 

FUCTION 

To assist 1141 
streekthen its 
health care 
delivery system 

To establish a 

IIF network to 
support Nepalese 
gv't's health 
thrust network 
would be used for 
on-the-job train-
Ing and patient 
management. 


To provide a net-
work to link 
local "collabora-
tors." mealth 

centers, and re-
gional super-
visory offices to 
further facili-
tale gov't effort 
at improved healti 
care and educa
tion. 

I OF 
STATIONS 

9 
. 

No decision 

taken 

10 

TEOlNIM. 	DATA 

PYE-SSB-130 

radios, 12 
volt battery. 
Honda generatoL 

hiF radio. 
Battery-power-
ed generator 

100 watt. 
Motorola TH 
transceivers, 

Mobile units. 

network func-
tioned via a 
repeated sta-
tion on a 
mountain top.
 

COST OUICOIM/CoINElIS 

Equipment 	System used mainly fo. 
costs | 	reporting on drug short
53,000 k ages. 	 verifying lab 
shilling 	 r ports. CONmaiCdting 

public health matters. 
|informing hospitals of 

eAergencles, and consul
tations. 

defini- The project never was
 
Live bud- implemented because of a
 
Lt made nuiamer of socio/political
 

for factors, chief of which
 
roject 	 was the Nepal gov't Lom

cern that there would be
 
no way to supervise anid
 
monitor field use of
 
radio.
 

150.000 	 When in isme. system used
 
for data transmission and
 
and administrative purposes
 
System broke dowim as a
 
result of 	military goven
nment fears that ,mao-govefn
ment personnel wuuld use 
system. 



FOMIMKNG YEARS 
LOCATION iIUMLlCI 1MUIL MlflUlIZATIONS OPERATED rimlifIN SIATI(XIS TECH1NICAL DATA COSI INiIif/IfflfiS 

Arizona Space Techno-
lnqy Applied 
to Rral 
Papago 
Advanced 
Health Care 
(STARPIIAC) 

NASA/IIEU 1975r to 
Present 

To demonstrat the . 
feasibility and potem-
tial of utilizing space 
technmlogy in comauni-
cations and systems 
engineerinq to upgrade 
health care access and 
delivery to a large 
population of Indians 
in the Papago Indian 
Reservation of Arizona. 

Microwave TV, 
Co eruter. 
Audiophone. 
Two-way audio/ 
vidpo. 
Slow-Scan video 

-hen 
$3,352.0*1 

the pro.lct began in 1977 
couser a.id facsimlile units 
were used to traismit medical 
records and for consultation; 
later discontined because 
they proved irsnrohi.ctivw for 
this systm. lie project was 
a succes in providinq primary 
health care education prosiramn. 
techical a sistavise. and 
administratlive msiupprt. 

Australia Royal Flying 
Doctor 
Service 

Government of 
Australia/ 
Private 
Sources 

Early 
1960s to 
Present 

To bring vedical ser-
vices to large isolated 
areas in Australia ousL-
back thrxjhv use of 
radio transceivers. 

Low-powered 
transceivers 
(3 or 5 watt), 
Battery operated 
aircraft 

Tim radio se.rvire has proven 
significant in health care it 
providinil talks-and a mans to 
call for medical hIlp in the 
area with no oth.r service. 

Caliifornia Telemed Sys-
tern in North 
County Health 
Project 

North County 
Health 
Services 

1977 to 
Present 

Developed to extend 
primary health carp 
coverage of the nurse 
practi ti.,ner "ani phys

relepIhone 
One-way, slow
scan video 

icians. To provide 24 
hr.. 7 day a week co
munication to a major 
primary care clinic. 

o 
dillMountain/MColra 

ado Plains Out-

reath Program 

1976 to 
1977 

To provideProgram 
health care to rural 
reachhralt careCot uralo 
aroas of Colorado 
throwlh telecouaica-
tion and data process-
lng linkages hetween 
urban areas and primary 
health care rural cen-

Telephone (ATS) 
T hSvide 

includes a uter 
data system with, Cl/ isto pro

on-line patient informa
tion. Use includes: phasma
coloqy surveillance. health 
education, and a nwdical 
practice unit. 

ters. 

Florida Telemedicine Jackson 1974 to The projectis aimed at Microwave slow- $1,205.0O 

IHealth Care Memorial 1977 evaluating and analyzing scan. two-way 

Delivery fi 
Dade County 
Penal 
Institutions 

Hospital the effects of a tele-
medicine system on an 
existinq health care 
delivery system and 
S udyln reipnie of 
patient groups. 

audio/video. 
Fascimile. 
Audio-support 
devices 



FOU11DIHG YEARS 
LOCATION PROJECT Tl7LE ORIGANIZATIONS OPERATED FUNCTION SlATIONS IECItNICAL IAIA COST ItliUN'rAllfHIS 

Newfomndland 
Canada 

Experimental 
Use of the 
Communication 
Technmology 
Satellite, 

Educational 
Television 
Center, Mem-
orlal Ilospl-
tal, Carlm-

March 1977 
to 
June 1977 

To test the satellite 
system as a means of 
consultative services 
and education for physl-
clans, nurses, and 

Satellite Cost to 
(HERMES). One- Memorial 
way TV, audio, $2.164O. 
teleconferencing Individual 
four-wire costs are 

Teimproject slmlatrd various 
sessions at St. lim llptwoI 
a hospital and trachihg center. 
I1 was taeI durinq a 3-mmith 
period for 39 telecimiferences 

HERMES. In near Iospital allied health workers at Darom. mini- hore by totallinq 45.5 hours. Results: 
felemedicine four hospitals in convener, slow- particl- low response by participants. 

Ontario. scan video pants Io part i(:ipation in sessions. 
negative response to questions. 
Some physician%and nurses foumd 
equipment difficult to use anid 
found it difficult to partici
pate In discussion-. Lack of 
confidentiality and fare-to-face 
contart proved a problem. 

Labrador. Canada " mrial Educational July 1976 foctises primarily on in- 5 Satellite There were considerable techmi-
University 
Telemedlcin 

Television 
Center; ra-

to 
March 1977 

serv;ce education pro-
grams to physicians but 

(IIEIIES), One-
way video TV. 

cal problem rilatinto to equip
mt malfunction- and powfer 

culty of also used to provide Slow-scan (pro- failures. Evaluation relmrt 
Medicine at consultation services and ject met with Indicated thai despite Inco-
Memorial 
University 

for transmission of 
x-rays and other medical 

technical diffi-
culties assocli-

venient %climdlisig of iro!Iram 
experiments, 2FA) i4ople out of 

data. ted with power a maxium of 452 attendll ses
sources and ter- sins at experiment sites. 
minal malfunic t i s) 

Labrador, Canada Telemedicine Dept. of 1978 to To establish a multi- 4-wire telephone IRO.000 in rite system i% used primarily 
Tele- Health in the 1980 disciplinary teleconfer- line addition to for continuing education of 
conferencing Province Gov't ring system for use by a mosthly health profpsionals but I-s 
System 
(Pilot 

Contributing 
Hospitals in 

health professionals and 
administrators and sever-

user fee by 
institution 

also used for patient care. 
transmliinn of medical data. 

Project) Newfoundland al hospitals and educa- comrisinq Evaluation to he conducted 
and Labrador tional institutions time network Apri I 191). 

thrnughout Newfoundland. 

'loronto. Canada uJniversity of University of Sept. 1977 To study the cost- 30 Telephone. Holihi review%of time ipr.ect 
Toronto/ Toronto, to effectiveness of a slow- Satellite lines. show that its ue is iltcreaslig 
University of 
Waterloo 
lel0edlcfne 
Project 

University of 
Waterloo 

Sept. 1979 scan video system, In 
assisting delivery of 

health care to north-
western Ontario 

radio telephone, 
radio, slow-

scan video 

as pipIle become familiar with 
tie new tciunloqV. ime study 
evaltmIt|m, will Mlare if.alth 
care r lvery poa " 11 In rowm
munities with slow-c-an vldVo 
equir.seaut aalI cotommalitiesnoit tile equiplmentl. with



10INDINI YEARS 
LOCAIION PROJECT TITLE ORGAIIZATIONS OPERATED FINCTiON SIAl lOS 7ECIMIICAL DATA COST INIICOlIF/IIILHIS 

Ohio Ohio 
lrlemedicine 
ProJect 

University of 
Cinclnatti 

Early 70s 
to present 

To provide information 
retrieval facilities for 
x"dical peroml at re-
mote hospitals needing 
to use facilities of a 
major urban medical 
center. 

Slo.#-scan TV. 
Telephmne. 

The sy%rm Is used to transmit 
data on patient ,ar'. or liirar 
and pisalaceaul i,:ai uat.rial In 
four hospital sites in Ciarinalt 
ti. Consultattm with experts 
is also provihheds a- need arises 
foi econfri-piw. 

fhio Ohio Valley 
Kdical 
Microwave TV 
System 

Ohio State 
University 
College of 
Medicine, Ohio 
Educational 
IV Network 
Comission 

1974 to 
Present 

To liprove health ser-
vices between rural 
towns and state hospi-
tals InOhio's Appala-
chian region as well as 
provide continuing red-
ica. education for pro-

Microwave. 
Two-way audio/ 
video 

fPsi 9ted oritihally to provide 
teledliapitiseps aud telecoosulta
tion. tihis system ha% evolved 
to provide continuing medical 
education for physiclans niause 
allied heal th profess ionals. ai 
underqraduate atedical students. 

fkssionals, consultation 
i(laqaimses, admhinistra

tion. and data exchange. 

Ontario. Canada Canadian 
Telemedicine 
Experiment 
11-6 

Canadian Dept. 
of Cnmmunica-
Lions. Univ. 
of Western 
Ontario, Govt. 
of Ontario 

1976 
1977 

to 1o use satellite comnun-
ication technology to 
link a remote base Ios-
pita] via One-way TV 
plus interaction audio 
and facsimile to a univ-
ersity hospital so as to 
provide Improved all-
around health care. 

HERMES satellitee 
One-way video, 
Two-way audio. 
facsimile 

It eti whmle the resposelIo 
the experiaent washoeilive. 
particularly tn tlmp avolvhne 
dta.Oftics and patient maae-
Pent. Of Lhp 211 Pslperlmnls 
recorded, nursps related 87.6% 
as good to exellpIt. Visual 
access provided by satellite 
transmission was particularly 
important in psychiatric con
sultations. 

Ontario, Canada Gov't. of 
Ontario, 
Interministry 
Experiment 

Telecommmica-
tion Branch 
of the 
Ontario Mini-
stry of Gov't. 
Services, 

June to 
August. 
1978 

To test tise utility of 
audio conferencing for 
discussions between phy-
sicians located at iso-
lated hospital% and 
specialists at a large 

WRES satellite. 
Portable radio-
units, grand 
termInals 

During the. two-moasth period. 
successful dmins rations were 
held Ili treatment of medical 
emergency evacuation, traits
mission of medical data. and 
fYG readlm. 

Ontario Miani- specialized hnspital. 
stry or Health 



fOIUNwG YEARS 
LOCAFION PROJ[CTI I.ItE ORGMAi7ATIONS OPERATED FUIICTION .STAIINS trCINICAL DATA COST otlOwI/(IJWIlKIS 

lkUhraska Iniversity of 
Nebraska 
Slow-Scai 

Uiversity of 
Nebraska 

1972 to 
Present 

To develop a coammica-
tion system to provide 
quick evaluation and 
processing or x-rays. 

Telephone 
Slow-scan video 

First year 
budget 
$128.6!4 

Slow-scan video transmission. 
is uosed to provide on-demand 
assessumests or x-rays trails
miLted from ). Issihpital to 
another. X-ray evaluations are 
qiven over the 1ibone. The sys
tem take% % seco ds to provide 
x-ray assesetnmts. 

New Hampshire New Hampshire/ 
Vermont 
Interactive 
Medical IV 
Network 

Lester Hlill 
National Ctr. 
for Biomedi-
cal Commumi-
cations 

1968 to 
Present 

To set tp a model of 
Interactive health in-
stitutions which could 
provide consultation and 
education between phy-

Microwave. 
Two-way audio/ 
video data, 
Video tape ma-
bile units 

Annual Cost 
approx. 
1208,00 

61K of the ,vstPm Is usd for 
health educatiol, other bste
fits revealed flyevaluation 
studies are increased extension 
or medical services to rural 

(INIERACI) sicians in urban and re- equipped with medical milts. 
mote rural commnities. 8/11cawra and 

audio and video 
transcanners 

New Mexico Playas 
Telehealth 
System 

Phelps 
Dodge Corp., 
University of 
New Mexico 

1975 to 
Present 

To provide comprehensive 
health care to employees 
of the Plh.ips Dodje 
Corp. in Playas via 

Microwave. 
Iwo-way audio/ 
video, 
Ieleplmne 

Playas and smurrouAinj cmmm-
Ity residents nm have consul
tative, diagnostic, and admln-
Istrative services available to 

telecommunications them, Including primary health 
care, lah/x-ray services, and 

. . ... ._ _plharm-.ceuticals. 

Ohio Laser 
Telemediclne 

U.S. Dept. of 
Education 

Early 70s, 
Ongoing 

To set up a two-way tele-
medicine Iihnk between an 

The system links a health center 
inCuba will six outo-each cli

iII 
Anatmesia 

anesthesiologist in a 
large university hospi-
tal and another anesthe-

nics staffed by nom-physician
providers. lie system also 
provides consultative services 

siologist a mile away to and admhilstrative stqport to 
provide patient care satellite (:lnic% and throutli.a 
without requiring the homne health-visit prI ram. 
physical presence of a 
specialist. 



LOW I ION PROJECT TITLE 
FOUNtIIG 

ORGAIZATIONS 
YEARS 

OPERATEO rUhICTION STill IONS 1ECIIWICAL DATA COST OIII(II/C(WW.HIS 

Gateway 
Iistrict 
INealth.Dept. 

Gateway 
District 
IlealUm Dept. 

1975 LU 
Present 

To provide iptullic health 
services to the p pula-
tion of 5 N.E. rural 
counties itn kentuky as 
well as provide adsilnis-
trative support set-vices, 

Mobile van$ 
Radio telephoties 

A amhile r.dineauuicatinn 
system links medical support,' 
pe.rsonnel in tip- field w1lb base 
staff at a central district of
fi's. The imi.il, milt. staffed 
by a dentist, lyqnirt. ani 
clerk, travel thiuul~ intit ih 
region ,liqsw.sit,; mlical carp 
adi inlinvtation. 

FlaIn.tllue..-llll -
Deer Isle 
Te.leedicine 
Project -

Blue-lill 
Memorial 
Hospital 

1973 to 
1977 

To provide expert con-
sultation services via 
2-way Interactive tele-
vision from a major has-
pital to a clinic in an 
isolated rural com -cost 
ty. 

Microwave. 
Two-way audio/ 
visual 

Initial 
*orant 
6O.'00 
Iapirox. 

S3100 

Patient cInstatatio.%Lakes, 
place b'etween nirs practitirn
ers at clinic on IS.,er Isle andi 

aphylclaom at Illue 11111 Hm emn
ial hlospital via Lismay tele
vision. Contact tim. Is used5il for i)atipnt care, 3rA med

ical consultation, )11t,for 

avhinstiation, and 
patient education. 

.r'Y for 

Hiigpsota 

. ... 

Lalevlew 
Cliic 
fti-dlirection-
al Cable TV 
system 

... .. 

Waconia, Jon-
athonm. Ridge-
view Ilospi-
tals in 
aconia, 

Minmnesota 

1970 to 
1974 

To evaluate a 2-way 
audio/vidle cable link 
between three rural hos-
pital clinics as well as 
asses% the behavioral a 
attitudinal changes of 
participating physicians 
and allied health per-
SO iliel. 

3 Cable. Two-way 
audio/video data Grant 

$207.1(4 

Tibe system was used for 
teleconstiltai.i~ms tele
diagnosps, monitoring and 
aiKpnmntPd verbal commoication 
follM-up exam. 

"issnuri Veterans 
-Admin. 
Nuclear 
Medicine 
Project 

1974 to 
Present 

To provide nuclear med-
ical services available 
at the Vetprans Admin-
IHospital in St. Lolls 
to rural areas around 
time city. 

Telephone. 
Computer 

Clinical patient studies are 
recorded daily antl clored on 
maqnetic discs which are re
fornmtlated Into piclures and 
transmittPd via data Phones avid 
cotmtutpr to the main hospital. 
rrm. these in-qes diaqIntes ate 
°etimi ned anl reports trats
mitltied back U) the clinic in 
24 hntirs. 



LOCAI I PROJECT TIltE 
FOUNDING 

ORGANIZATIONS 
YEARS 

OIPFRATED FUNCTIO 
I or 

STATIONS TECINICAL DATA COST INJICOHI/C'NtfI1S 

Swaziland Radio 
Commanication 
SyQ--

Danish: Interna-
tional Develop-
ment Agency, 

1974 to 
present 

To establish a 
radio network to 
Imporve coumnica. 

67 ViF radio units 
12 volt battery 

Initial 
costr 
R.39fi0M 

It)evaluative study d0m0 

African Medical Lion between 
Research peripheral and 
rotadation central health 

units Io auilan 
and mobile units 
for a&Inlestrativ 
and consuitative 
matters. 



FOUNDING YEARS ior 
LOCATION PROJECT TITLE ORGANIZATIONS OPERATED fUNCTION STATIONS TECHNICAL DATA COST OUICOIr/CtUOlNINS 

Smian Telecomunicatic 
Ilevelopment in 
the Southern 
Region of tie 
Sudan 

Milo. I1U. 
UNESCO 

1975 to 1976 Project set out 
to determine how 
two-way radio 
could best serve 
rural health 

vIIr fixed/ 
mobile units. 
IF units 

75.00 liloL project Foundt 
that imm.diate 
application for two
way radio in S.Sudan 
appeared to be for 

workers during provini9I commica
disasters and 
epidemics 

Lion during epidemics 
Suggestpd that siecil 
equipment that would 
not n 1edexternal 
px.r supply should 
be developed. Alio 
that 1Fusers 
develop special olr
ating tedmiqits 

pecul lar to the 
situation. 

Sudan Communication 
In support or 
Rural Health In 
the Sudan 

USAIOSudlan 
NInIst-y of 
Jiealth 

1971 
Phase 1 of 
Planning. 

The project calls 
form use of 2-way 
IIFradio to coeL 
parts of the 

15 Portable VIIF 
radios. CDs. 
slar panels. 

Aprox. 
700.000 

Still In planning 
stage. 

Primary Health 
are Project In 

th Sudan to 
provide more 
.ffecgive links 
etween regional 
ealth centers. 
ispensaries. and 
rimiry hea Ith car 
orkers for 
upervicIn. cons-
Itation. notifica 
Lion and logistics 
oordination. 



I.OCAI I O 

Peru-
continued 


South Africa 


South Pacific 

PROJECT TITLE 


Community 
Me d ical
Services 

ProJect 

PEACESAT 

Education A 

Coaunication 
Experiments 


FOUNDINGORGANIZATIONS 


.. .... 
. . .. 


South Africa 

Go v rten
Government 

NASA, Univ. of 

Hawaii. Univ. 

of S.Pacific. 
S.Pacific 


Conessionr. 

Carnegie Corp.
of New York 

Hawaii State 

Legislature 


YEARS
OPERATED FWICTION 


teleconferenci ng.Purpose to provld 

field experience
 
and realistic
 
data concerning

costs/benefits of 
developlent-orien
 
led rural 	coamun.
 

..
 cations services.
 

1970 to present To provide an 

t a nd~ 
adequate and 

practical 	commnicathm sylc-0 


between a 	major 
hospital in NE Nail 
and clinics in the 
rca which suffer 
from poor roadl 
transportatosm 
conditions and an 

unpredictable 

telephone system. 


1971 to present To provide a 

teleconunication 

system which would 

upport regional 

evelos;nt 

;rforts; to
iemnstrate the 
.nefits of curren 
vailable tele-

technology to
;parsely poptilated

treas. 


i or

STATIONS 1ECIItICAL DATA 


II VIIF radio,
'" 


battery 
powered
generato 


17 	 Sattelite 

ground 

terminals, 

facsimili, 


com)uters. 

teletypewrl-
ters. 

COST
 

'
 

Cost at !t time first 3anltilea n
Installa- a half years of op
tion. eration the netwoiR. 2.7) .ilificautly help" 

in medical ani 
administrative
 
problews.. 'li
 
system was expamled

In 1971 and is used
 
primarily for
 
consultative and
 
administrative
 
matter.
 

Funding PEACUSAI has proven 
partially s'0cessful in support
through of heallih, Pducating 
grants sid cougnnication 

totalling ervicp projects.

$125 (ri0 n Inde'npidi. evalm
Inital tim muertakpen II 
funding 1979. howver. 
provided or:ismle, the
 
hy ntmmro project's henefits
 
gencies. ppear to bi- minimal 

. time Pacific Islad 

eca use of ihe 
irginal role played 

in administering tie 
ystem.
 



FOUNDING YEARS I OF 
-OCATION PIIOJCT TITLE ORGAIZATIONS OPERATED FUNCTION STATIONS TECHNICAL DATA COST OUICOHCJEUCHENIS 

iCarduua taut Coast Nedi-
cal Communica-

USAID Ministry 
of Health Rural 

1965 to Present Two-way radio 
network estab-

7 12 watt SSR 
transceivers, 

$363.000 
grant frm 

At posent. project tumic
tioning well. The radius 

tion Network Health Prwjram. lished. to Ink 12 volt car are used for wedical/com
tUniversity of commnnication In batteries. sultative purposes. Most 
Wisconsin Part-
ners of America, 

eastern Nicaragua
with regional 

solar-powered 
battery charge. 

frequeLit prohlem cited is 
the lack of 24 hour week-

Centro de Desar- health centers so end coverage; oLier prob
rolio Regional as to better lews relate to wainteownce 
(CENDER) maintain referral 

logistics and 
of batteries. 

administrative 
control. 

Nigerid iwo-way Radio UNICEF. 1I1. 1963 to 1974 Network was es- 26 Pedal-operated System was successful in 
Cummuication 
Network 

Nigerlap Minis-
try of Ilealth 

tablished as a 
compieot of the 
hAREF Flying 
Doctor Service itS 

transceivers, 
iii> radios 

early years ot oplertion -
ilmiroved professional 
skills of dispensary stalf 
increased stafr morale, and 

N. Nigeria. to patient treatment. Alsu 
transmit infor- made available better pro
mation on admini- fessional advice in eler
strative and gentcies. Network broke 
health problems down wlien outuide experts 

left and reltnquislied
systein to local psersonnel. 
Maimiitenmnce was nwL kept 
up. Dy 1974. must equip
wlnt wds iot wurkin'. 

Peru -tural Cimouwnita- USAIII inistry 1979 to Present, Pilot project to 3-6 VIIF radio 'drL of Project still in pldlnuing 
tion Services 
(Pilot Project) 

of Ilealth feasibility provide cnmmini-
cation Satellite 

piwlles. thin-
route. 3 chan

stage. 

ground stations 
and radio links t 

nel earth sta-
Lions witl 

villatles sur- pardbolic anm

roundiig satel I it 
couumiun i t ie s. 

tennis 

Network to be uset 
used for both 2
way telephuie ser
vice. mulLi-point 
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