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TWO-WAY .RADIOFOR RURAL HEALTH CARE: .AN OVERVIEW

1. AINTRODUCTION

_A; DIFFICULTIES IN RURAL HEALTH CARE DELIVERY
TT" The growing emphasis on the needs of the rural poor 1n the developing world
has focused attention on creating innovative means of extending health care to
rural- areas. It has been evident for some time that lt is difficult and expen51vei
to extend physician-based health care into rural areas Not only are there |
vshortages of physicians available and willing to serve in such areas, but the
Tuse of physicians in such contexts is often a poor allocation of resources
Rural areas usually lack the supporting medical infrastructure which phy51c1ans
rely on--laboratories, diagnostic equipment. hospitals, and the like. Further,
‘the provision of such an infrastructure would be prohibitively expensive
‘However, without an alternative to physician-based care, rural populations are
1left without any medical care,

The innovations of the Chinese “barefoot doctor" system,-and of similar
efforts to train cadres of rural health workers in other countries., have
modified the approach to rural health care. Rather than relying on physicians,
“health planners for populations are turning to paraprofessionals at varying
“levels of training These paraprofessionals, consisting of. nurses, health a1de=
midwives, and medics, provide "front line" rural primary and preventive health
”care

However, the very isolation of rural areas creates difficulties for prov1510n
of even these relatively simple medical services The isolation makes adminis
itration of health programs difficult Ordering drugs and supplies can take
’several weekswor months--usually far too long to wait, particularly during
iepidemics., The transmission of data for laboratory tests,,and the results may
i;take so long at times that test results are of interest only to the statis- .
;{ticians Emergency referrals to hospitals may wait for days in many areas for

1»transportation to be arranged In treating complicated cases, health workers



must rely on the1r own l1m1ted tra1n1ng and sk1lls or risk an often d1ff1cult
and expenslve evacuat1on.

As1de from the various urgencies of healthkcare. routine adm1n1strat1ve and

med1cal procedures may be significantly delayed, or prevented. 1n the absence of
' rel1able commun1cations. Further. for many of the medica‘ personnel the 1solat1on
‘of the rural commun1t1es can contr1bute to lonel1ness which in turn 1nduces
higher levels of staff turnover. and. most 1mportantly. stagnation of sk1lls
Nithout regular 1nterchanges of 1nformat1on on medical procedures, ‘the. f1eld
~staff can qu1ckly fall beh1nd 1n develop1ng new skills or even 1n ma1nta1n1ng
qurrent knowledge._ . f" | "’ ‘ |

| In such an environment, the possibilities of two-way telecommunications have
‘become attractive A two-way communications - system offers ‘the possibility of
’regular adm1nistrat1ve and -medical consultations. as well as a pract1cal

fmedlum for other official and non-off1c1al communications.,

B.  TWO-WAY COMMUNICATION TECHNOLOGIES

Several technologies may be used for two-way commun1cat1on.; All permit
'two-way voice communication between two sites; some can be used for conferencing‘
diamong several sites. They vary fin cost, range‘(distance).‘qualfty of signal,
N‘_and' rel1ab1"l ity. a

Telephone communications ave generally the highest quality two-way

.;commun1cat10ns available. Assuming that service is maintained at a commercial“ |
:_level, telephone networks should provide 24-hour reliable communications ofi"
l:high audio quality.‘ Unfortunately, telephone networks are extremely expens1ve
;to construct and are only beginn1ng to be extended 1nto rural areas Further,
g:many of the telephone networks of LDCs are of marginal quality, and of sub-

ﬁfmarg1nal quality in the rural areas.



Telephone signals may be transmitted in a variety of ways. The most common
ﬁin 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
Jor buildings. etc.' Telephone signals may also be transmitted via microwave.’
»;Wlth signals relayed from one repeater tower to the next These systems have much 5
: ,greater capacity'than open wire systems. However, they too are vulnerable, as a: .
brezkdown or powerfoutage?of‘any one'repeater'knocksuout that entire section of.igi;
~ the system. Repeaters are often located‘in:remotefregions such as mountain’topsrkf7
Another means of transmitting telephone signals is by satellite. Satellites'

i 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
‘,rvirgs or relays in between;.fIn:addition. the station can be installed in or near
* ;the community for accessible;maintenance. A satellite system offers the important
_1added‘advantage of being easyftohconfigUre for conference communication Al 51tes
"can simply be assigned. the same frequency. similar to two-way radio systems
In comparison, conferencing with terrestrial teleohone systems requ1res complex3¢
linking of the nodes. and is prone to signal degradation.

' The cost of telephone systems. whether terrestrial or satell te-based,
is difficult to generalize Their relatively h*gh cost at this time means that'
i 1the telephone systems are generally not procured and operated by the health |
?i’ministry. but leased or paid for on'a usage basis rrom the telecommunications
::'utility
G In areas where commercial telephone serv1ce has not been provided a

j‘variety of two-way radio systems is used High frequency radio 1s perhaps the |

' most common.- High frequency (HF) communication works by bouncing radio'_aves

;_off the ionosphere HF communications can cover great distances of hundreds or



"thousands of miles but with varying reliability However, in regions where
distances exceed line of sight between iocations (usuaily 50 mi]es or less)
HF offers the most practical means of communications.

Very high frequency (VHF) radio can be used where distances between
communities are 1ess than fifty miles or where a hill or mountain can be used
'for a- repeater that allows the signal's 1ine of sight to cover a much greater
area. The reliability of VHF communication is generaily .good within its
flimited range ,

.Citizens! band (CB) radios offer very inexpensive comnunication but over
short distancesfof about 5 to 20 miles. CB radios are small and portabie;_but‘
are generally,not'ruggedly designed for rural field settings.

Two?way radio systems most nearly fit into the category of appropriate=i
.vtechnology for rural health care. In the absence of other telecommunications
(systems.;two-way radio systems, in a number of different forms to be discussed
w:beiow, can provide varying degrees of reliabi]ity at a low capital cost. These
':systems given present technology, are easy to maintain (although not always |
v“maintained in practice), easy to use: by field personne1 and can provide
” years of service pending the eventual instaiiation of.: reguiar teiecommunications;
services.

This report is concerned primarily w1th experiences with two-way radio
,systems Whiie other two-way media wil1 be discussed the focus ‘here w111 be
on two-way radio systems, as these are currentiy the most likeiy techno]ogy to
Abe used in future rurai heaith programs This shouid not 1mp1y, however, an
'uncriticai endorsement of two-way radio systems.\ Such systems are aimost
:invariabiy inferior to a proper]y functioning commercia1 teiephone system

| in terms of re]1abi1ity and in the long run, cost (both caoita1



:and operational) Also, the proliferation of two-way radio systems can lead
fto unnecessary frequency congestion and can actua11y 1mpede the deyeTopment
1of regular telecommunications serv1ces. However, 1n the absence of tele-,
communicat1ons services, two-way radio remains the most effect1ve 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 (regardlessdofAfrequency'
orgpoWer);aret‘hi | .
| (a-transceiver{ o transmitter/receiver with
| - rystals that oscillate at the given frequency
(one crystal per channe]) | |
am 1croghone, generally "push to talk"
activating the transmitter;on]y when aﬁbutton
;{s depressed;
fanggntgggg ’for radiation and reception of s1gna1s,either
dipole -~ generally suspended between two
| poles or trees or | “ o
?wglg -2 vert1ca1 antenna that may be pul]ed
o out of the radio or mounted outside B
(11ke a car radio antenna) or
fzgggl.i-- a vertica1 antenna like a- VHF v antenna
R mounted outside,A
Y gower supply: leither AC--operating off ma1ns power (house: current)
| ' by plugging in the set, or DC‘operat1ng off a storage
battery such as an automobile battery which m=y be

recharged by connecting a battery charger to the



‘mains power, or a small generator (usuaily

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

gener511y«m0unted.on the roof.



1. FUNCTIONS OF TWO-WAY COMMUNICATION

A.  MEDICAL CONSULTATION AND REFERRALS

It is genera’l’ly assumed that the most critical use of two-way conmum-f

cat1ons for rural health is connect1ng the rural hea]th practi"'oners with -

;physicians and nurses in regional or national hospita]s ffSuch>'ontacts are_*

ifor consu1t1ng about a patient's cond1t1on for bothrdiagnostic and; resf

eriptive adv1ce, determ1n1ng whether a patient shou]d be referre‘:bf? i
hosp1ta1 for treatment. and following up on the cond1t1on of a pat1ent e1ther
~at the hospital or the field locat1on.

The need and 1mportance of this type of commun1cat1ons depends heav11y
 on the med1ca1 protoco]s of the part1cu1ar proJect, In A]aska ~the Pub]ic
‘Hea]th Service holds regular “doctor ca]ls" for the.rural health a1des--the
"doctor contacts each health aide daily to prov*de consultation and hand]e
'adm1n1strat1ve matters. These aides Have m1n1ma1 training (some 1ess~than
three months) and apparently require sk111ed outs1de 1ntervent1ons

In Guyana, the medex* are genera]ly expected not to consu1t w1th the .
phys1c1ans by radio except in the case of emergenc1es requ1r1ng referra1s to'
lhosp1ta1s. or 1n very d1ff1cu1t d1agnoses. They have developed an extensive
';handbook of med1ca1 protoco]s wh1ch 1nd1cates what steps they should take 1n
.'var1ous s1tuations. 1oc1ud1ng emergencies The MEDEX f1e1d staff are not
e{encouraged to ca]] MEDEX headquarters for consu]tat1on except in cases fa111ng

Efouts1de of the protoco]s. These medex have more than one year of tra1n1ng and

;iare expected 0 be self-suff1c1ent

* Health workers trained by the MEDEX project fn Guyana'



The use of two-way radio systems for medical consultations necessarily
reflects decisions made about the overall structure of the health system
Given the imp0551b1lity of posting physicians or even nurses throughout most
developing countries, decisions must be made about the levels of medical care
to be prov1ded to various demographic areas. Such decisions necessarily 1nclude
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 1lhe
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 2 day is more 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
- for ‘medical 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 ’
requirements will vary with the number of radio sites and with the dependence
+of the field staff on professipnal;backup.
B. "ADMINISTRATION

Two-way communications play a critical role 1n the administration of
shealth programs. This is particularly the case in ordering drugs and
“mediCal supplies. In remote locations epidemics or less serious outbreaks

fof disease may require immediate shipments of antibiotics vaccines and



the like' However, given the rural 1so1at1on w1th 1nfrequent transportat1on
1and thus s]ow ma11 serv1ce, 1t may takes days or weeks. for news of these
fneeds to reach headquarters; Further, as. AID consu1tants observed in Guyana,
'the drug order may. be rece1ved and headquarters may be11eve that it has

been shipped wh1le in fact the drugs remain: 1n some warehouse, ignored by
the shfpping agent The radio system can then be- used to monitor the drug
_sh1pments.
: ‘“‘ Sim11ar1y. the. radios can be essential for:ordering and ‘shipping routine
; supp11es such as food furn1ture. fue]. and ‘spare " parts ‘As with medical
fsupplies. these 1tems -are often needed quickly, which may not" be possib1e to- ‘arrange
without rapid communications. Also, the existence of the two-way system
f a11ows headquarters to determine prec1se1y what is needed if an order s
fvague or if the requested supplies are not immediately avai]able
" The radio can also be used for routine administration,: such as -arranging
. for vacation rep]acements for f1e1d workers, arrang1ng for: messages to ‘be

| re1ayed to various people at headquarters or in the ‘field, and the 1fke

hhile many of these.functions do not have the same time va]ue«as»order1ng
of.drugs and supplies, the'existence of the radio may not“only.speed these
‘processes along, but may also significantly improve ffeldfmorale.

c. COORDINATION OF TRANSPORTATION

One of the greatest difficu1t1es in rural medfca] care is arrang1ng
"transportation for critica11y 111 patients from the f1e1d to a regional or
fnat'iona'l med1ca1 center. Rura1 areus often lack regu]ar or frequent trans-
fportat1on. As. a resu1t, during emergencies spec1a1 transportation must be

farranged One of the more innovative responses to this prob]em has been
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AMREF's* Fiying Doctor Seryice in<East‘Africa This service ties field
professionals to each other, to hospitais. and to AMREF headquarters via -
a two-way radio system. The radios may be. used to alert the doctors who
7can either f]y to. the site of the emergency or arrange for one of AMREF 'S
airplanes to evacuate ‘the patient General]y. they try to move patients
- to ciinics and regional hospitals where speciaiists can be flown 1in. The :
ciosefties within AMREF between communicationsrand transportation allow for
- a fiexible 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 sateliite communications network in Alaska, has been used heavily
for arranging‘air evacuations in the absence of any road transportation in
’the Arctic . | Hhiie evacuations are costly, they can be effective in
»saving 1ives if combined with a communications system which can maximize
the speed of evacuation. Such unions of transportation and commun1cat1ons
'are particu]arly effective when, as in Alaska, 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'otherl For example, AMREF planes have one of the terrestrial network s
;frequencies In Lesotho. the Flying Doctor Service wanted the radio system

designed to include a network . frequency in its plane, .
“ In addition. the evaluation of the Alaska sateiiite network showed

that some evacuations cou1d be prevented if expert advice were ava11ab1e

by radio.

* African Medical ‘& Relief Foundation, Haiiobi, Kenya
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0.  CONTINUING EDUCATION
The isolation of rural health workers makes continuing their training or.
even providing refresher courses very difficuit Aithough there have been
"efforts to enabie field workers to return. for refresher or training courses
reguiariy (generaiiy once a year), it is difficuit to provide in such
’cou:ses the range of problems a worker might encounter during the year.
The Ievei of education courses can vary tremendously according to the

time devoted to preparing materiais and to studying in the fier Th i

simpiest types of training occur through fie1d workers discussing their Prao’f W
during consuitations in a conference-cali situation This type of training
s used extensiveiy in ATaska. based on experiences during the ATS 1
sateiiite demonstration Under this procedure. heaTth workers 1n a particuiar
area: are on aTe ot at the daiTy doctor ca]l during which each aide describes '
cases and the doctor provides diagnostic and prescriptive assistance. o
_Listening in aiiows each aide to hear varying descriptions of i11nesses, . ;k
learn ways of describing symptoms and become aware of diagnoses and treat-:a
, ments possibie for various symptoms

| A more directed approach has been adopted in Guyana. 0nce‘a’week a. u
generai conference is he1d during which the physician presents a case which
had been referred to. Georgetown during the preceding week. The phy51c1anﬂ,.,
presents certain symptoms and quizzes the medex on them, the types of |

’ diseases associated with the symptoms approaches to diagnosis and the Tike

This session acts as a major review of particu]ar 111nessesﬂand treatments
and has been high1y recommended by both physicians and fie]d workers g

An even more sophisticated system utiiizes forma1 continuing education

programs“b 1ed on interaction between the headquarters and the medex Such a

;programh as’ een deveioped by’ Judy Roberts -as’ an’ outgrowth of the HERMES (CTS)


http:level.of
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'sate11ite program in Canada., This form of education presents new ways of
assessing medica1 probiems through a series of presentations questions, 1
fand foiiowups over a period of time While such a training program wou]df
appear to have significant promise for long-range planning, it also has |
some major difficu]ties, primariiy in-terms of the time required Such a;
'program requires a major effort by a physician. or some other medical expert,,
in deveioping the curricu]um.v Aiso. the hea]th workers- must have time to -
'participate in the program during the hours the radio system is operationa]
‘The limitations of HF radio systems in terms of reiiability and 51gna1
%quaiity make this kind of intensive training difficult.
15;“ "BU<H TELEPHONE" USES

It is probable that the health system's radio network will be used for-
more than simple health communications. In the absence of a telephone system,
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
is used for this purpose generaiiy depends on the hea]th requirements of theg
system and the goodwi]l of the professiona]s. However, there may be 1ncreas-o~
ing pressure to use the system for non-hea]th uses in the absence of other
public te]ecommunications systems or otherwise avaiiabie radio systems

_ The first non-heaith users of the system wiil genera]iy be the fieid
.practitioners, such as extension workers or teachers who wi]i use the
,radio to send persona] messages and simp]y to communicate with other fieid
tworkers. These are important functions as they heip ease ‘the iso]ation and
fioneiiness of rura1 1iving

Other users may inciude sociai service agencies which lack their own
;communications faciiities For examp]e, in Guyana the Inter-American

Deveiopment Bank (IDB) uses the MEDEX system extensive]y 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 indiv1duals church

groups and other government agencies. The number of applications of the
_system depends directly on the operating protocols established by the health,
system.v Given the generally acknowledged repressed demand for communications
yxservices in rural areas, planners should expect that there: will 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, a
clinics, and fire-emergency units in the hard hit lake country of Guatemala.
Inamost villages, the radios were the only 1ink with the outside world.

‘ The ATS 1 satellite network in the Pacific has been used to coordinate
f'emergency medical services and logistics during outbreaks of cholera and
vdengue fever in. the South Pacific islands.

f_ In the southern U.S., hospitals communicate with oil rigs 1n the Gulf
vjof Mexico and with a helicopter "ambulance" during medical emergenc1es

ifv1e~the'ATS-a'satellite.



6. DATA ON Fuucnons OF TWO- NAY svsrems

The vo]ume and purpose of radio traffic w111 vary from system to system
depend1ng on the training of the hea]th workers the1r isolation and the
.typeslof assistance avafilable to. them by radio
| . The following table compares the purposes of messages in three med1ca1
'communication networks Categories have baen approximated, as there were |

| slight“var1ations in coding among projects.

AMREF!  Nicaragua®  Alaska ATS-13
(one year) (six months) (one year)
Medical Advice 25.2 % 2838 72%
dninstration B4 2L o
.Transportat1on | 13.4 2039., o g ,?7
" Personal R . 29f6: -
"Mfscellaneous" " _28.0 - j;_l;
| 100.0 5 100.0 % 100%

Medical adv1ce,a1though a major category 1n each system,varied 1n spec1f1cs
i“-,from project to project For AMREF the h1ghest cateoor1es of medica1 adv1ce
were m1sce11aneous 1nc1ud1ng 1ab reports. fo110wed by surg1ca1, genera1

med1ca1 obstetr1cs/gynecoTogy, and pediatrics.‘ It shou]d be noted that the
TAMREF network 11nks primari]y f1e1d hospitaIs rather than paraprofess1ona1

vc11nics, In A]aska, the most frequent diagnoses under medica] advite were

~ AMREF ‘Reports, African Medical & Relief Foundation, Hairobi, Kenya, 1979

| 2Radio Communication Project Interim Report, CENDER Health Divis 1on Partners
of the Americas, Wisconsin-Nicaragua Partners, April 25, 1979. :

T'3Kre1mer, Osvaldo: "Health Care & Satellite Radio Communication in V111age A]aska,"
Institute for Communication Research, Stanford University & Lister H111 Nat1ona1
Center for Biomedical Communication, July 1974. : , :



3resp1ratory diseases, i11 defined symptoms skin difficuities. ear difficulties,
iear probiems, and accidents Two-thirds were con51dered by doctors in the o
?middie category of “evaluation of a minor symptomatic problem with some risk
1of compiication" Oniy 5 percent were considered by the doctor to be very
!“severe or complex. It shou]d be noted that the Alaska system is heav11y

: weighted toward medicai advice because of the dai]y doctor call when heaith
~3aides are expected to consuit with doctors | R
- Even systems that are not specificai]y designed for health communications
are ]ikeiy to be used for medical and emergency messagep. Hudson et al (1979)
“found inAcomparing data from four rural public communications systems that
'yemergency.and health messages accounted for about 5 percent of the traffic.

- percentage of Calls

Purpose of call Latin American Melanesian = India’ ~ Canada
: ~' “Country Country , (remote Indian
village)
Emergency, health ’ .VGK‘% : 5 % 5 % 5.1%
Business, agriculture; e e o -
pubiic services - 36 20 72,5 40.6
Maintain contact with: ‘:;x”' g . S S
- relatives or friends .58 B4 TR+ 11 I 34.8
~ Other = - = 195

100 % 100 % 100 % 100.0%



© II1. 'COST CONSIDERATIONS -

A. INSTALLATION AND MAINTENANCE OPTIONS . _
‘1. Ownership and Operational Responsibility hy'a Communications Anency

' Thevmost,common approach to the operation and maintenance of
‘communication equipment in the industriaiized‘countries is to have a
;communication organization--a telecommunications ministry or a private
'carrier--take fuii responsibiiity for providing the communication faciiities
The user has no responsibiiity for the hardware, and may pay for its capitai
"costs, maintenance. and depreciation through the tariffs for use or iease i
of the: faciiities. In most teiecommunications networks, there is some
degree of subsidy for rurai teiecommUhications fatiiities by . the tele-‘
communications carriers as a. means to avoid having to ‘charge prices -

‘equal to the 1arge costs of providing rural service. Thus the user usuaiiy ,
wiii pay 1ess than the fu11 costs of the facilities.,‘

_' ‘ Unfortunateiy, this- option is often unavaiiabie in rurai areas of
{Ldeveioping nations due either to the complete 1ack of teiecommunications
'faciiities. or to the operationai problems or traffic congestion common;

f;to such systems.

‘2. Ownership. by the User Or anization, Instaiiation and Maintenance
: Contracted %G _

In some cases the faCiiities may be owned by the user(s) who

}themselves have neither the personnei norAthe resources to instaii and

ito contract with a technicai

;maintain the equipment One option irﬁ
;organization--either a carrier (government or private) or a technicai
f»firm--to do the maintenance An exampie of this approach is the MEDEX
5'two-way radio system in Guyana which is owned by the Ministry of Heaith
fiAs the Ministry of Health had no communications expertise it was dec1ded

5’to contract with the Guyana Teiecommunications Corporation (GTC)

16
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in the Ministry of Te1ecommun1cations for 1nsta11ation and maintenance

| Th1s approach 1s not 1imited to small dedicated rad1o networks The
state of Alaska purchased an initial 100 sate111te earth stat1ons (later
1ncreased to 125) to provide rura1 te1ecommun1cations to bush A1aska The
stations were 1nsta11ed and operated by RCA Alascom the statew1de 1ong-1ines}
te1ephone carrjer ‘The state felt it was the on1y way to get re11ab1e
communication to‘the'bush without delays of many years.

The use of contractors may ensure technical competenCe;‘out’costwand o
operations may vary. The tendency is for technical serVices”tohbe proyided'
- at the going "professional” quality and rates, whether or not'they are
appropriate. In'Guyana. the 1nstaf1ations considerably exceeded budget
estimates because GTC 1nsisted on using commercial teleohone poles rather
than Ioca11y avaiIabIe poles. Another potential drawback is lack of‘control
over technical act1v1t1es. In .particular, contractors may not give highest i
priority to a contract job. Thus, a radio system needed for hea]thgserv1ces
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#fto
own. and operate their own communication gystems. Given that ‘soc1a1 's‘erv'ice
agencies are not in the business of providing commun1cations fac111t1es,
this 1s usua11y a choice based on necessity For example, in planning radio
systems for health commun1cation, one of the authors found in two Afr1can '
countries that the M1n1stry of Telecommunications simply had neither the
| personne] nor the commitment to be charged w1th the maintenance of the
health communicat1on system. Indeed, the hea]th personnel in one country
Awho had had two-way radios ma1nta1ned by -the M1nistry of Commun1cat1ons

unanimous]y voted to set up their own maintenance faci11t1es for an expanded.
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network because of the Tong deiays and iow priority given their equipment
;oy the. Ministry of Teiecommunications.

The most successfuT dedicated socia] heaith communications networks
’known to the authors are maintained by in house technic1ans--the African
Med1ca1 and Relief Foundation (AMREF) system of more than 75 radios 1n Kenyai
and Tanzania In northern Canada a native organization. the wa wa Ta Native‘
lCommunications ‘Society operates and maintains its own network of about 40
fixed and portable HF radios, o:3 radios used at hunting and trapping camps,
and Tow powered FM community-radio stations,

B. RADIO SYSTEM COSTS

Definitive cost data on two-way communications systems are difficuit

'j to provide given differences in project requirements (e g., channe] capacity!
| reiiabiltiy, power). terrain. atmospheric conditions, import duties, shipping
| costs, and the iike It is however. possible to provide at least some
i11ustrative data to give an idea of the re]ative costs of different
technologies

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

%capitai costs which inciude the capitaiized cost of the equipment and

,equipment insta]iation ( e., the initia1 cost plus interest expenses),

,spare parts and power suppiies and operationa1 costs, which consist of

maintenance, power requirements, operationa1 personnel (e.g., operators),
5and equipment depreciation

| Unfortunateiy, many pTans and reports contain usefuT 1nformation on]y;
fon the capitai costs which generaiiy are a smai] fraction of the overaii
icosts of a two-way communications project , This report cannot prov1de

;estimates of operating costs (or 1nsta11ation costs) because of nationai
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d1fferences in the costs of 1abor, transportat1on, fue1 andfa number'of
‘other factors. Rather, 1t 1ists the var1ab1es that w111 affect operating

costs 1n sect1on I11.2., be1ow.

1._, ‘Capital Costs

a. . High frequency radio systems

The following are typical purchase'costs of a high!?requencyf

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

Rad1o w1th four channel capability (crystals inc1uded) $895
Spare kit ; - $135
Power supply 220 vo]t PS-3. (Stohner) SlQSa
: Antenna (excluding po1es) _gggg;t
*(see detailed breakdown in: Append1x A) §;§g§

Factors which inf1uence capita1 ‘costs are the following:
1) Rad1os |

R Power required ‘ruggedness (e.g. degree of corros1on
'resistance) and origin of equipment. Generally radios for 10ng distances
rand for base stations wi11 be more powerful and more expens1ve., Non-U.S.
'equipment. particu1ar1y from Europe or Canada, is 1ike1y to be about 50
"percent more expens1ve than U.s. equ1pment. .
2) wa;rv;;;,.,

Where mains power exists;“no pawer*supp1y oripOSS1b1y.

}fya s1mp1e vo1tage regu1ator may be required A1ternat1ve1y, the ma1ns
1ffpower w111 be used to recharge a battery that w111 power the rad1o So1ar
e ce11s are 1ike1y ‘to be about twice as expensive as d1ese1 generators at

A present but shou1d require a Tittle or no operating expense. The costs
of such cells are decreasing as soIar techno1ogy advances. | Loca1 batter1e

. may be 1ess expensive than modern U S sea1ed batteries. However, the



sealed: batteries appear to both hold charges: ionger‘and endure longer.
3)',7Aﬁfe555s-

- Antenna mater1a1s can be bought and assemb1ed 1nto

kits. A]ternative]y. prepackaged antenna k1ts can be purchased“t*hwgher
1n1t1a1 cost. It is assumed that local poTes or trees can be us d to anchor
the antenna. If poles have to be purchased or stee1 masts used where poIes
do not ex1st. the antenna 1nsta11ation may cost a few hundred do11ars

b VHF radio system

VHF radios are somewhat less expens1ve and can be used w1th a
yagg1 (TV type) antenna rather than an antenna strung between poles There 1s f
no s1gn1f1cant difference between VHF and HF-SSB 1n power supply costs
These costs are only for a system operating w1th1n a 50-m11e rad1us ‘For
longer distances, repeaters will be necessary Genera11y, such e1aborate
systems are associated with telecommunications carr1ers due to the more i
diffjcult problems of installation and ma1ntenance,‘:
Typical VHF installation:.
Radio - .$500
;Antenna o S50
o Power supply _§§g
$900
c. (B radios
. Citizens. band radios are very 1nexpensive (5100 to 5300)
and may be used w1th a bu11t-1n whip antenna.. Power supply may be throw-
away batter1es (ongoing operational cost) or rechargeab1e n1cke1 cadm1um

: batteries requ1r1ng a power source for the battery charger.
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_IQ;VhfPobiic'teiecommunications systems

: 'It;is difficult to provide i1lustrative costs for such systems
as the cost for any particular point is dependent on the pre-existing teie#
communications network, the types of transmission technoiogies used (which"d;
" may depend on a-number of variables, including terrain and atmospheric

conditions), and the types of switching systems 1nsta1]ed As a rough guide,
~ the Inter-American Deveiopment Bank estimates a cost of $20 000 per instalied«
public call station (single public telephone per community) based’ on itc e
experience with a rural telecommunication project in Coiombia

e ate11ite systems
" As with other facility costs, the costs to a particular health

’project of a satellite system will vary according to the type of satellite
and ground facilities used. ‘Nhilethe.groundgstations used in the ATS-1
satellite demonstrations cost*less-than,SSOOO,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"
satellite. provided free of charge by the U.S. government. The instaiied
cost of the small (five-meter) earth stations used in Alaskan rural areas
for operation with commercially available satellites averaged about- -$100, 000
- for stations with both commercial telephone capacity and.a dedicated health
communications network Users -in .some cases -may :be :able to attain signif-
% icant cost savings for :social service delivery by convincing sateiiite
‘jcarriers to ‘increase the power gain, 0:* change ‘the directionai beam @footprint") f
“1a satellite Such- changes ‘can lead -to decreases in the cost of the
‘ ground segments which are the major cost for users, while 1ncrea51ng the ;

;costgof‘the-space.segment.



| In general except for experimenta1 applications 1ike ATS 1 the users
do not pay the capita1 cost direct1y Instead as 1n terrestriai te]e-
communication systems they pay a rate for each cai] or for 1eas1ng one or -
more dedicated circuits (as is done by the Pub]ic Health SerVice in Aiaska) |
It shou]d ‘be noted that the cost of providing satellite teiecommunication
| service is independent of distance--any point can communicate with any other :
point directiy through the sate]iite Thus the cost of communication shouid i
be the- same whether the terrestria1 distance is 50 or 500 mi]es However,,
: teiecommunication carriers have traditionai]y based their rate structures on
miieage costs and generally apply a simi]ar structure when sateiiite serv1ce
is added ~The only exception known to the authors is the tariff for the
audio conference network leased- by the Pubiic Hea1th Service in A]aska | This
tariff is based on percentage of use‘of each station by the hea1th network
ratherfthan on mileage between sites.

2. Operating Costs

Operating costs may;vary according to:

o Whether m51n£¢n56¢éf1s-aong by.the;health agency
using specia1 staff. a“f;iaaahhuniaationg‘égaﬁcy;
or expatriates. |

e The 1ife of the equipment--generaily estimated at
'five years, a1though solid state radios protected

d from salt and dust should last considerab]y 1onger
-0 fThe power supply: whether the radio is run off i
vian existing power supp1y, a diese1 generator, or
‘soiar cells.
’{o{ Field maintenance: whether an annua1 fieid vi51t
is schedu]ed or equipment is s1mp1y repaired when

broken. ;
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o Accessibility of sites for shipping equipmentl:
" and maintenance visits
0 AOperating staff whether radio operators are,’;
| «hired and paid for that Job alone (e g., at a}f
o f base station) or operate the radio as part ofoj
itf.;their clerical or clinic duties.
Given these factors. it is very hard to generalize about operational costs.
| In Guyana. the telecommunications ministry initially estimated that ;
maintenance would cost $150 per site per. year. but they have since revised'
.;the estimates upward
In Sudan and Lesotho, the cost of shipping and installation was j
estimated at 80 percent of the capital cost of equipment

Generally the least expensive system will

(] Be installed and repaired by local technicians
a Include 20 percent spares at the outset
o Be powered by solar arrays or off main pnwer
whera it exists._“
Although praventive maintenance through annual site visits adds
considerably to operating expenses. it is highly recommended to ensure '

“the longest possible life an aest possible operation of these systems

o nowever. it may be cheaper to: have an outside consultant supervise
installations of 2 small network



IV, PROBLEMS AND SOURCES OF FAILURE OF TWO-WAY RABIO PROJECTS

A.  TECHNICAL PROBLEMS _ . |

While it s often difficult’to'establish the reasons for‘failure of
two-way radio systems, there are several prominent areas where system
failure can easily occur It should be noted that health organizations are
rarely prepared to undertake the long-run maintenance of radio systems
Unless the radio system is very large, and the health organization well
funded, it is diffiault 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, or: telecommunications ministries. o

Regardless of the sourte 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.

.\e_i
AN

Available evidence indicates that major causes of system breakdown or failure
are likely to be. L
e Poor system design

f’o Insufficient training of users or 1nadeqUate

?3fioperational procedurec A

;o;fLack ofimaintenance protocols

,ofﬁLack of spare parts or foreign exchange to purchase,
:spare parts ‘

iioffPower supply ‘problems



Fau]ty system design occurs‘most often when attempts are ‘made to m1n1m1ze

dnitial capita1 costs

*fSuchzsavings may be achieved by purchas1ng older or

used equ1pment o ‘hy”purchasing simp\er equ1pment, such as c1t1zens Band
‘rad1os, tn the be]ief that they wi1} prov1de the necessary serv1ce

An‘example of the first canﬂbe‘seen 1n a proJect in South Amer1ca where
;fthe project director 1n1t1a11y requested that army surp]us radio equ1pment be
used Such equipment. us1ng vacuum tube technology, wou]d have meant
;fconsiderab]e 1n1t1a1 capita] sav1ngs but would a1so have meant cont1nu1ng
operational problems compounded by the difficulty of obta1n1ng spare parts
'and by the costs of the larger power consumpt1on of vacuum tube transce1vers
compared to transistorized equipment. Fortunate]y, the proJect eng1neer 1n
this case convinced the funding agengy that purchase of modern, so]id,statei
equ1pment was a considerabiy more cost-effective 1nvestment.

In another project 1n N1caragua C1t1zens Band rad1os were purchasedf
,for a two-way health proJect Wh11e the 1n1t1a1 test1ng of th1s equ1pmentf
1ed to positive results, the equ1pment is current1y unusab]e over the d1s-j
.tances required due to sun-spot activity, and will probab1y a1ways provrdef
'questionab1e service. As we noted prev1ous1y. Citizens Band rad1o whilei
e

~inexpensive and a useful tool for local communications 1nadequate for'any

'communications past 25 to 30 mi]es., In th1s case‘7” e morefcost1y 1nvestment
jin HF-SSB systems probab1y wou1d have proven more cost effect1ve over the
?11fe of the project

Operational procedures are a1so a source*ofiradio prob]ems ‘Such problems

‘range from opcrators belng careTess w1thxhand11ng the m1crophones or p1ac1ng
3obJects over the heat exhaustuof the transce1ver to 1a1fsecur1ty and place-,

,ment of transceivers“\'”hkt'

'heat dust or sa11n1ty “iF r;exampﬂe,“ "Guyana, the ma1n stat1on of the MEDEX ‘



radio system was directly exposed to humid sa1t air b10w1ng 1n off the ocean.
Without remedy, this radio would be corroded beyond repair 1n 1ess than two -
years,

Lack of training of operators can resu1t in ear1y damage to equipment if
rad1os are a11owed to burn out or corrode, batteries are not charged properIy,
battery cables to.battery terminals are reversed, or gas011ne 1sknot proper]y
mixed with 0i1 for generators. Even if original operators are trained, the_
radios may soon be used by other untrained operators.

Maintenance protocols are a major consideration in the success of
two-way radio systems. While solid-state radios ‘should operate,for long

'periodeof time without the need for maintenance;by'a,technidian, some periodic
preventive maintenance is advisable.

Lack of 1.utine maintenance may severely shdrten the life of the system.

For erampIe.~1n Lesotho, 1tﬂwas foundcthat‘many of the antenna installations
.neededirepair as antennas had broken, radios were not grounded, and poles were
'1ean1ngfdangerously. In the Pacific it was 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. Cutttng
grass can eXtend«the 1ffe of a radio system!

In the absence'of sUch maintenance procedUre;,tsystems,can totally dis-

‘ 1ntegrate For example, the Ethiopian Malaria Eradfcatfon Erogram's-radio
- systam. apparent]y failed for lack of spare radio parts In Liberia,radios
'were repaired sporadically and because of 1ack of proper management procedures.
lthey were d1verted from government repair shops to other projects

| One reasonab1e approach to this prob1em, which has been used by AID in.
Guyana. 1s to contract with the local te1ecommun1cat10ns author1t1es for

1nsta1]ation'and maintenance. In many proJects. there is rea1 re1uctance to
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use: the te]ecommunications authorities often because of their operationai record
a. traditiona] iack of cooperation among ministries and the cost However, the '
teiecommunications authority usuaiiy is best suited to maintain the radios |
becuase of 1ts own suppiy of skilled technicians and foten, the location of

its repair shopsanear,heaith headquarters. In~Guyana, although. the relation-
‘ship:hasfbeenhsiow.in getting established, AID's.consultants believe that the
‘oniyrway‘to~ensure the long-range operations>of"the,two-way radios is to
”contract with the telecommunications ministry;

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

dedicated two-way radio proJects when there is a possibility of having the
teiecommunications ministry instaii the facilities. Among the reasons cited for

this are maintenance requirements--IDB is concerned that equ1pment cannot be

effectiveiy 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 inc]uding two-
way radio Some systems are procured with funds Just sufficient to acquire
the originai equipment . Hhen spares are required they may be difficult to
obtain. and/or the government may have insufficient foreian exchange to
buy them This factor contributed to the demise of 3 network in Niger1a
In the beqinning, the prodect was entire]y funded from foreign donations which
also made it p0551b1e to purchase two smaii aircraft for the flying component of
the service. This component had to be discontinued later owing to technical and
financial difficu]ties, after which the service functioned only as a two-way
system. After 3 few years.the scheme was handed over to the Government and was -

continued through pub]ic financing

During the first two years after the hand-over the system worked re]ativeiy

well but graduaiiy the transceivers aged and became outdated and their maintenance



‘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 2 persistent technical problem In locations with

existing’' power source (for example a town power supply or: generator for a hospital)
surges in voltage can damage the radio. Voltage regulators can be included to’
: prevent damage. However, where voltage is much below specified output, it may |
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 loaistics of transporting diesel oil to remote locations can
often be horrendous.» For example, in mountainous areas of Lesotho, 1nterior Guyana,
and the Arctic,fuel must be flown in The cost of the fuel when it can be obtained
is usually the highest single cost of operating the radio system.
In contrast,solar panels should eliminate the need for generators and fuel

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

. 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,
.fthe radio must provide cqmmunication not only to peers but to referral ooints‘
:fsuch as regional hospitals and to administrative centers for ordering of druos and
"supplies. The evaluatdrs of the Liberian Lofa County Rural Health pr01ect

~ communication system noted that. the failure to operationalize the communication:
;network between thé levels of care as outlinedoin the,project,propOsalyhadiseveral

- serious repercussions. -
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Referrals; particularly for emergency cases, cannot be effected
and 11ves 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 ?n ambulance to transport a critically i11 patient to
hospital.

Physician Assistants (PA's) remain professionally isolated both

Trom 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 Tower 1evels of care in favor of overcrowded county hospitals where
-all illnesses can be treated and referral is not necessary.

In Lesotho, health p1anners and nurse pract1tioners po1nted out. that 1t
was extremely important for each c]inic to be able to. communicate with 1ts
regional hospital. (The variety of pr1vate1y owned systems each with -
separate frequencies now makes this difficu]t) ~ In Guyana,. the medex who can
now communicate with headgquarters 1n Georgetown and with each other, po1nted
out that communication with- regional hospita1s for referra]s and superv1s1on
would make the system more valuable for them ~In add1t1on, in coastal reg1ons
where distances to hospitals are relatively short and transportation eas11y
available, there appeared to be;1ess,useaof‘the commynication system’than in

rural areas.



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

In North America, several prodects have applied two-way commun1cation
"sto de]ivery of hea]th services 1n both rura] and urban areas Proaects

,summarized here - w111 1nc1ude only’ voice and- other narrowband app11cations--
i.e. s 1nformat10n that could be transm1tted over a te1ephone channe] W1deband
app11catnons‘such as motion video te1econferenc1ngvare exc1uded It must be
noted‘that"the app11cat1ons noted here are largelyfdebendention higthuality.m
narronband connections; such connections often do not;eX1st;1n ruraT‘deveTop-ﬂ
ing country settings.

o In the more remote areas, applications haVe‘been similar to those in

developing countries. In both northern-Canada‘and3A1aska, the health service

have used two-way HF radio and, more‘recent1y; sate111te communication to

link remote health clinics and nursing stat1ons to regional hosnitals.

Alaska f1rst demonstrated sate]]ite app]ications on ATS-1, as described
earjier in this paper. Commerc1a1 satellite~systems are now used in both_
AIaska and canada;w1th the health service beingionIy one user of‘a public.
system that‘provides‘public telephone service as well. In Alaska, the Public
Health Serv1ce has leased a specially designed audio conferencing system
enabling villages served by regional hospitals to share‘the same channel for
conferencing and learn1ng purposes. The system can also be configured so that
special courses or messages can be sent to target groups (e.qg., hospita]s,
f1e1d nurses. a1des. etc ) s1mp1y by a1ert1ng them to select a certain
channe]

| : Other hea]th care organizat1ons have trtéd adding more 1nformat10n to the
.voice channel Two types of 1nformation that have been successfully tested
1nc1ude patient data such as EKGs and heart sounds, and pictures--x rays or

pictures of wounds, joints, lesions, etc. The latter are transm1tted by

30
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;slow-scan video, a technology that transmits still television pictures over
aa teiephone Tine.

,A;; PROJECT SUMMARIES

| idfj Mobile Communications
" In the U.S. telecommunications has aiso‘been extended to mobile
‘units. In Alabama a UHF radio te]ephone system 1inks ambu]ances and five
‘medic units ‘The system allows for simu]taneous voice communicat1on and
.EKG transmission to hospitals. |

The‘ATS-3 sateiiite has been used for emergency medica]_communication; ,

from driiiing piatforns in the Gulf of Mexico.

The Southern Regional Medical Consortium of hospitals in Mississippi and*
-.Louisiana uses ‘ATS-3 to relay voice cpmmunications and data from oi] riqs
fwithout iine-of-sight communications. A he1icopter "ambulance" can a]so
communicate'with ‘the hospital and the rigs.

‘2; 'Siow Scan Video

- Slow scan video has been used in severa] prOJects to transmit

patient information. In northern Caiifornia teiephoneﬁpius‘siow scan video
"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 northern Ontario, siow scan units have been p1aced in a nurs1ng station,;
hea]th a1de ciinic. regiona1 hospital, and a maJor referral hosp1ta1 1n Toronto
'In the second year of the proaect transmission increased five-fo]d Sixty-
seven percent of transmissions invoived X-rays 25 percent were "soc1a1 , 
':therapeutic", mainly allowing communication between villaoes and re]atives i

hospital, and 7 percent involved EKGs.



In Nebraska, siow scan video is used to provide on-demand assessments ;
of X= rays transmitted from one hospitai to another..:x-ray evaiuations are |
| ‘given by teiephone. ' o

3 Facsimiie

: Some North American projects (e g., in Aiabama and northern Ontario)

also have fac51mi1e equipment to transmit documents such as. patient records
and medical 1iterature over a voice channel. Generaiiy, the facsimiie‘is;‘vu
used in conaunction with audio teieconferencing or slow scan video.

4, Educationai Applications

‘ | North American projects have also attempted to provide continuing '
education using narrowband technology. It shouid be noted that the high quality
of North American telephone systems makes educationa1 appiications p0551b1e
that wouid be extremeiy difficuit or impossib]e over most two-way radio
systems. ‘ ,

In Aiabama, the Medical Information Service via Teiephone (MIST) prov1des
a teiephone extension service ‘to physicians who can caii 2 centrai number for
‘consuitations.a In severai u.s. 1ocations, a system caiied Tei-Med prov1des
qha tape iibrary on common heaith probiems and questions, The public may access
~'the system by diaiing the number and requesting information on a certain topic
In Labrador. Canada, an audio teleconferencing system is used for continuing
education of health professionals and for consultations and transmission of
r:medical data.

5? Computer Services

: North American health organizations have also combined computers
;fand teiecommunications for patient record keeping. The Public Health Service
fﬂin'severai locations, including Arizona and,A]aska, uses a computer-based

:récordfkeeping system (Patient,Care;Information‘Systemr-PCIS). Information on



patients is written by. providers on standardized forms from which data are
entered in a computerized fiie The file is avaiiab]e at any 1ocation in the
heaith system either through a computer terminai linked to the centra] computer
or on.a reguiariy updated microfiche. In addition to prov1ding reiiabie
information particular]y usefui for transient native popuiations, the system
can aiso be used for preventive heaith care activities For exampie, the
computer can provide 1ists of a11 women who shou1d have PAP smears, all
chiidren requiring vaccinations. all residents with heart problems etc.,

for visits by public health nurses or itinerant physicians. In Alabama,
terminals linked to a computer by telephone provide on-line statewide

billing for physicians to reduce costs of submitting claims and preparing

billing data.



This paper has presented an overview of the appiications of two-way
communciation in rura1 health care deiivery, and the various communications
techno]ogies that can be used The main focus has been on two-way radio |
systems as an appropriate techno]ogy for dedicated hea]th communication
networks in deveioping countries ”

The main functions of two-way communications An° the projects rev1ewedf;?,
are medica1 consuTtation and referrals, administration coordination of “3
transportation. and continuing education Where radio networks are shared
with other users in rura1 communities. a variety of appiications for. other
deveiopment sectors may shara the system, |
| The cost of two-way communication systems is modest,fuarying from
several hundred to a few thousand dollars, depending~on'the distance to
be covered, the terrain, and the avaiiabiiity of a power source. Operating
costs also depend on a number of factors incTuding proper training of
users, regular maintenance, the cost of fuel, and the organizationai structure
responsibte for maintenance.

Inwaddition to reviewing several two-way radio projects from’developing
countries we have included examples for North America using narrowband '
technologies for transmission of visual information heart sounds,‘EKGs,‘
(_and patient record data.

Severa1 lessons can be drawn from the projects outlined in the paper

~and others summarized in Appendix B.

o The communication service must meet the perceived
needs of the user to be’ accepted If the user cannot
'reach the appropriate consultant or if the med1ca1
system provides no incentive to reduce referrals,k

consultation system w111 not be’ read11y accepted

%



‘o The equipment must be 51mp1e to use and reliab1e

| "Experiments using sophisticated equipment or

”equipment prone “to malfunctions have 1arqe1y faiied
=despite the apparent benefits of- the service
fprovided
'aiSystem budgets must inc1ude adequate aiiocations
,'ffor operations. maintenance and spare parts
‘ﬂbTraining for operators in proper use of the radios‘
feand in preventive maintenance may extend the 1ife
fof the system.
Regu]ar operating scheduies 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 reiatively
~ high quality audfo circuits. | ”
‘Educational programming requires good audio qua]ity"T
to succeed in an audio system.
'irEducationai app]ications require a much qreater
: {investment in personne1 time to prepare programs

andacourses than do consultative and;administrative

- applications.
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10 SYSTEM COSTS PER SITE

H. F Diese] Powered Installation: Guyana.

”Equ1pment and costs per station

;No;‘

~Transce1ver Total:

"5910¢015v~<

‘DeScr1ption 1Modé13f‘u ‘<~ffuhit?cbst”
:}f)“sBasic radio-telephone complete with micro-
. .phone, USB, 12 Volt DC negative ground o —

~ operation. Four channel capability SSB=40A 850

1 ‘,Factory-insta11ed channels, including
- crystal and crystal modules. Channel T -
T 2-5300 KHz, Channel 3-6920 KHz. <r142020 3 60
;1;, Spares k1t for SSB-40A ,240057 OIAI ‘120.1
C o “Ac-121 : TR

Spare microphone

12 Volt lead-acid battery 65
1 500 watt, 4 cycle gasoline powered ) ; £;i
- generator with a D.C. output - 1350 (estimate
1 Sets battery clips and connecting cable 5
Power supply total ‘ i 1420
1 1x300 feet #14 wire or equivalent . 30
1x75 feet of RG-59 coaxial cable with V
, a PL-259 on each end 15
1 BN-86 HyGain BALUM 1:1 16
50 feet 1/8 inch nylon rope 3

-
‘1

: Tape, insulating RTV, 2 end 1nsu1ators f
:‘Antenna Total I

Station total



2.

| KHtiintlUdeS?

Cigarette lighter charge p1ug,

Charge circuit

Circuit breaker

External antenna connection
External antenna mount

AC 120 charge circuit
Hardware, wiring and clamps

Labor and miSce11aneous

VHF_FM'Solar Installatdon (PLENTY: Bangladesh)

'725-35 NHZ 104 band AH or s1ng?e sideband VHF FM $ 350
Solar panel 18 volt,1600 m1111amp §Obf
Battery, 14 volt rechtrgeéble sealed :76?
A11-weather -proof, impact resistant. carnying case w1th 1ock ;ééqg
Antenna kit with collapsable antenna‘ fibd;

“ Station Total $1,770

Kit comes with instructions. -Price includes total.labor charges



’¢ﬁf12§n§f53andﬁ“CBﬁfInsta]]at1on: Nicaragua

i~ ,Two-way radio transce1ver

1 500 ft ree1 of coax1a1 cable RG 8/V,

superflex coaxial cable with high resistant weather‘ii

cover at.17¢ per ft

1 3 e’ement V°rt1ca1 beam d1rect1ona1 8db ga1n ‘antenna .

1 Starfire V, 5 db gain antenna
1 ::‘3/8" copper clad ground rods
1 12.v0lt sealed, 40 AH' battery
1 1" stee1 pipe, 20 ft Iong

v1 ‘ 'vSet of misce11aneous hardware (bolts. nuts
“tools, etc.) Est1mated s

-d ’Automatic battery charger

1 Ground anchor

Power source not included °

Station Total

s

180100
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SUMMARY OF TWO-WAY COMMUNICATION TECHNOLOGIES

 APPENDIX: B

Advantages

Disadvantages

Equipment Range Cost

CB (Citizens' Band) 5 to 20 miies> $300 to $600' ® inexpensive e short rangé

radio e portable e not rugged
® equipment simple to '

install

® short range: need line

earth stations

other users
teleconferencing
possible

VHF Radio 20 to 50 miles $500 to $1000 e relatively inexpensive
e reliable over short of sight path between
distances stations
HF Radio 50 to 500 miles $1500 to e 1long range e variable reliability
- or more $3000 e relatively inexpensive o propogation changes
with atmospheric
conditions
e equipment specification
must consider required
hours of operation
Terrestrial Unlimited Varies with e cost shared by many e vulnerable to outages
Telephone distance subscribers e cost depends on
® access to all distance
telephone subscribers e difficult to
teleconference
Satellite Unlimited $20,000 to e distance insensitive e dependent on efficient
Radio/Telephone $150,000 for e may be shared with satellite design

e high initial capital
cost
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SUMMARIES OF THO-WAY COMMUNICATION PROJECTS |
FOR HEALTH SERVICE DELIVERY |



FOURDING YEARS
" LOCATION FROVICT TIILE  ORGANIZATIONS  OPERATCD runcnon SIATINHS  TECHNICAL DATA €osT BUTCOMNE /COMER NES
I\Iaska flealth To test the fea'lhlllly evaluation veport suggests
Experiment of the Vink and evalu- that most of the quals of cut-
Continved ate the cost vs. ting down trancport tise by
henefits. patients and doctors for con-
sultation, grealer commmica-
tion between all levels.of
health cave providers were mel.
Maﬁla Alaska indian Health 1971 to Yo improve public 17 - ] AIS-3, $1.7 [VHIU"U"" ropnrt "“"" that
Medical Service, 1978 health service fn the | millton the nmber of patients Lreated
Satelltte tester Mil} Tanama region  inter- B with a doclor's advice dning
Network National Ctr. lor Alaska where severe ‘ ; the flvst year on AlS-1 soue
Project for Biomedi- atmaspheric problems than tripled. flowever, the
cal Cosmumi- resulled in pror com- AIS-1 system did mot show it-
cation, amnmications and re- ’ selfl to be cost-effective in
HEMW, HASA stricted transmission. reducing hospital admissions
during the rlmly period.
ol h o
Appalachian x“z?;ﬂn;“_ﬁ cmrqllchlan 1974 to Part of the overall App. | 10 .MQ 6 o : Fvaluatl«m report 'il-m-d strunq
eninnal 1979 Educational Satellite Computer support for the progras by bes-
'EI'-'RIU" Cﬂl‘e‘ Commission/ program which began in pital users. Thioughout the
I\;ll::;a::’::?: n | NASA 1972. To test ways in broadcast perimd the mmder of
which communication participants in the progvams
satellites can be om- remained stahle. The major im-
ployed on a cost- pact was the creation of a
efggct:ve hasis for bio- gestalt which facllitated in-
medical purposes, on creased information seeking,
dlagnosis, therapy., and improverd morale, and rrmu!d
continuing education. an environwent which encouraged
: PO T | |nnovat|ou
Al'palachlan VA/CTS Yeterans : 1977 to to further examine the 12 CTS, telephone, . Evahmlion ‘ound llnt participan-
Experiments I\thlnlstratlon) 1979 value of satellite audio-scrambler, ts showed the greatest interest
HASA commmicatlon for mediat- remnte transmitt in demonstrations related to
iny Lthe requireseat for of er. audlo allied hiealth, nrcing amt
free {low of informalion transmitler phys i ian continuing cducation.
tharoughout the health
care system. [xperiments
were undertaken in
teleconferencing, cdu-
catlon and management




LOCAT 10N

Alahawa

‘Alahama

) Alabama

PROJECY TIILE

Emergency
Hedical
Services

On-Line
Medicaid
Billing System

Redical Info
Service via
1elephone
(MIST)

Tuskeyee
Telemndicine
System

Maska lealth
Experiment

TR ING - YEARS
ORGARIZATIONS  OPERATEDR TUNCTION STATINAS TECIMICAL DATA cost
Alabama To establish a cost- L] WIr radio/
Reginnal effective telecomm sys- telephone
Medical tem in rural Alabama for
Association support of advanced
1 fe-support systems
University of 1971 to To provide on-line Standard Touch-
Alabama 1973 state-wide hilling sys- tone telephones
tem for physiclans equipped with
services to raduce costs card-dalers;
Answer-back
equipment, com-
puter
University of 1969 to To provide a telephone (MATS) tele- Costs per
Alahama Medi- Present extension service which phone unit, site/year
cal School, would assist physicians Centrex tie-line} $619.480
Alabama in their day-to-day {(r.c.1.)
Regional care of patients: to
Hedical Assoc. bring resources at U.
of Alabama Medical Ctr.
to physicians and other
health professionals
state-wide.
Tuskegee 1973 to To establish a telecosm 17 Telephone,
Institute Present system to provide health Facsimile,
care services to a Telewriter,
three-county area In Computer
southeastern Alabawma.
Indlan Hlealth Sept. 1974 To estahlish an audio/ A ATS-6
Service to May 1975 | data/video commumnica- VIlF units

tions tink helwren
primary health care pro-
viders and physicians

in Anchorage, Alaska
for consultation and
administrative

Ground terminals
Computer

OHICOT JCormm S

Thrse bases pravide virtuaily
cmmty-wide avcess by asbulance
and Five mwedic unils. Syslem
atso atlows for slsultancowus
volce Lransmission and (16 ta
hospitals.

The system provides for point-
af-service terminals an-line tn
a central computer to veduce
Lthe costs of sidmitting claiss
from phiysicians® offices and
preparing dala for the carrier.

MIST andd a complimentary systom
DATL (Dia) Access lape Library)
is widely used by physicians
calling a central wmmler for
consullations. fousultations
range from emergencles, rave
cases, to medical “chats.”
Nurses use DALL far teaching
conferences,

The system is used for primavy
health care. 17 communily sites
are serviced by 2 mhile vans
with facilities to Lransmit [KG
tracings via Lelephone Lo the
main clinic to be read by
conputer.
Several aspects of Lhe planned
experiments were not effect-
fvely tmplomented, e.q., the
compulor-hased patient info
storage anid vetirricval system
failed to oprrate doe to enuip-
ment probless. lowever, the




LOCATION

Langladesh,
1 Thanag

“Cook Islands

. Fast VI\/'f_lrica -
: ‘Kenya-Tanzania

Favpt

Cthiapia

fa e —————— ]

l‘mqran

alaria EducatiorJ Hinlstry of

lleal th

Early 1960s

To transmlt ad-
ministrative
wmessages daily
from central
ministry to field
offices, and From
reglonal offices
Lo Tocal offices.

5 L TOURDING YEARS . § OF
~PROJECT TITLE - URGANIZATIONS OPERATED FUNCTION _ STATIOHS TECHNICAL DATA cost
I’opulation, Horld Bank At feasibility Connect hospitals 60 1 Solar m&ehd $150,000
Plaming stage with health kits L
workers ) l
. | |
Kinistry of 1979 to Present To establish a 15 - §ss8 mn&cei- l.oun
liealth ’ two-way cowmni- vers r
cation netwark to : Etation
serve health, '
education, and
general public
service sectors.
l'lylng lloctor African Medical | 1970 to Present Commmications 86 14F-556,] r)bllq
Service Research foun- . for medical superj out- and alrckaft
dation, Mether- vision, admini- stations | units, pbwer
lands Organiza- stration, refer- packs
tion for Inter- rals among
national Devel- doctors, nurses
opment Corp. and medical
(rno1DC) Nether- assistants.
lands Gov't. s
JCmergency Hedlca1 USAID Ministry JIY 1976 Feasibility]Test the use of {135 wobile, Portable 'radlosL 2. 340
~IServices of Health Study Undertaken |lwobile radio and |2 control ra
: BS fo¥ emergency jctrs., S
medical services lhospitals

wlcwIICMIs :

Will use Ht dvvclopedl.y
PLENTY which will not re-

quire technical persomnel;
will use solar power

Sense nf Isohtlnn lcll hy
islanders

Iuprovcd lralth care edu-
cation and supervision of
non-physicians. Rew Dir-
tions: AMIEM will eslab-
lish twn new radio com-
mmications systems this
ynar - gne in the southern
Sudan and another in S.
fanzania

(‘onwltanl s report lo AlD
noled Lhat “due to the lack
of a radio frequency spec-
trum assigmenl plan there
are presently no specific
radio channel assigments
for use by Ministry of
Heallth for a projecl as
EMS. "

l.ack of local ';qrpllos
forced imports from
donor country; mainten-
ance difficulties.



YEARS

. FOUNDING , 1 OF . - ,
LOCATION "PROJECT TITLE WGM]ZMIONS OPERATED FUNCTION STATIONS TECHMICAL DATA  COSY . OUTCONL/CUMMENTS
Guatemala llealth Services USAID?Mnlslry 1971 to 1978 Deteraine feasi- |2 regioms, SSB 175 mghz  §2.5 mil- | Improved interpersomal ve-
Delivery Com- of lle1lth bility of using ajQuiche & transistorized|lion lations among health work-
munications t low-cost 2-way Quirigua, 16| Larco ers, increased Jdesand for
radio to Vink flealth Posts| 566-330 malerial and supervisory
rural community services, greater use for
health posts and administration than reler-
hospitals for rals. Second phase ex-
continuing educa- pansion failed due to
tion, emeryency guv't opposition to having
referral, and ad- many radios in local hands.
ministration; al-
so for health re-
lated comsmunity
development pro-
Jects like la-
trines.
nglg-'\ii)a ~ {Rural Relief USALD :Ministry -] 1976 to 1978 Connect 2 vil- 26 stations | 5 watt CB with]$35,000 Decreased medical trans-
S " |Systens of Heallh : lages with ambu- |linking 12 modular design portation by allowing
o lance teams, villages solar panels remote consultation; very
local health broad range of support,
workers, hospital Hetwork uvsed for momitor-
clinics, and fire -ing training, supervision,
emcrgency units referyal, and infrastruc-
after 1976 earth- ture linkages. APLLHLY
quake -- later - phased out on request of
developed into Guatemalan gov't - felt
general health project shuuld be in
systoem. local hands.
Guyana two-way Radio fa ] USAID . 1980 Pilet project to 12 Stoner 558, * 155,000 Must extensive railio use by

Support of Hedex |

provide admini-
strative, refer-
ral, and educa-
tional coummmica-
tions between
field Medex and
Georgetown head-
quarters.

150, 2 with
solar panels

Medex in isolated interior

villages; coastal Hedex
find radio marginally

useful; major benefits in

drug ordering, avranging
transportation for patients

and administration.

project evaluation to be

completed in August 1980,

Full,



OQUTCOME/CUHHENIS

Extensive system usaye data
The commmications
network in Ballabhgar Block
is the tirst of ils kind in
Nu cvaluatlion study
yel undertaken. ~(Metwork
provides support for medi-
cal studenls to oblain
practical experience in are
of consultancy - health
care for villagers.)

and health centers

SS8 Stohner

generator

rOm army
Baltene poweredsurplus,

hurches,
rtc.”
Fennison

Clearly essential to pro
gram, but radio network -
completely broke down -
entire project had major
adminictrative fallures,

of which radio operstions

: . FOuNDING YEARS ' 1 Of S
~ LOCATION PROJECT TITLE ORGMlerIOIIS OPERATED . FUNCTION STATIONS TECHNICAL DATA cosY
T T
- India EC-AIIMS Experi-] All Indlan Ins-] 1977 to Present Connect primary }315 watt WIF]
. mental Pllot titute of Medi- . health center at }transcelversy exist.
Study cal Scignces, Ballabhgarh plus 400 M
Ministrf of with other publicjwalkie-talk-
Hlealth §nd health centers je, 11 sta- India.
Family Welfare for consultations]tions
i and emergencies.
"~ Lesotho .{Two-way Radio in] USALID In planning stage {To provide com-
w Support of Medex munications for
referral, admini-
stration, and
aducation to re-
mote Medex
Liberia Lofa County Rura¥ USAID, HEW, 1975 to 1979 Part of integra- |32 health Continuing [*No clear-
llealth Project ‘Indian Health - ted health pro- |[posts operational andcut budyet)
Service Ject to extend maintenance . Kor this
comunications problems - woject
from national power fluctua- pas ever
medical center tions a major MNevised.
and a(hllnislrativé problem, equip-Lfforts wWas one.
facilities in went pilfering pere made
Monrovia to a problem Lo obtain
county hospitals :quipwent



LOCATION

Malawi

Hepal

Nicaragua

FOUNDING

OUTCUHE/CURTMS ~

System usced mainly for
reporting on druy short-
ages, verifying lab
reports, commmmicating
public health matters,
informing hospitals of
esergencies, and consul-

The project never was
implemented because of a
number of socio/pulitical
factors, chicl of which
was the Kepal guv't con- -
cern that there would be
no way to supervise amd
monitor ficld use uf

When in use, systeom used
for data transmission and

YEARS 4 0r
PROJECT TIMLE ORGARIZATIONS OPERATED FUKCTION STATIONS TEQWICAL DATA CoST
Halawi Medical AMREF Nether- 1977 to 1979 To assist MMOI 9 PYE-SS8-130 quipwent
Radio Commmica-] lands Organiza- strenthen its . vadios, 12 osts
tions Systems tion for [nter- health care volt battery, [53,000 k
national delivery system Hionda generatorshilling
Development
Cooperation
(NOVIB) Malwai
Ministry of tations.
4 Health
Nepal Two-way Dooley Found- 1976-1977 Feasi- Yo establish a Mo decision | NF radio, definl -
Communication ation, WASA bility Stage IIF network to taken Battery-power- [Live bud-
llealth Project Ainistries of support Nepalese ed generator t made
tlealth/Education gov't's health for
thrust network roject
would be used for
on-the-job train-
ing and patient
management. radio.
Invierno Regional} USAID Hicara- 1976 To provide a net-}10 100 watt, 50,000
Bevelopment Pro- | guan National work to link Hotorola M
Ject flospital Board local “collabora- transceivers,

{JNAPS), Minis-
try of Public
Hlealth

tors,” health
centers, and re-
gional super-
visory offices to
further facili-
tate gov't efiorts
at improved healti
care and educa-
tion.

Mobile units,
network func-
tioned via a
repeated sta-
tion on &

mountain top.

and administrative purpuses
Systew broke down as a
resull of military govern-
ment fears that non-govern-
ment personnel would use
system.



LOCATION

Artzona

. California

- Cd]nt'ﬂ@ﬁi '

~ Australia

~Morida

Dade Counly
Penal
Institutions

FOUNDING YLARS
PROJECT V1ITLE  ORGANIZATIONS OPLRATID TUNCTION
Space Techno- | MASA/IIEW 1975 to To demonsirate the
louy Applied Present feasibility and poten-
to Rural tial of utilizing space
Papago technology in comsmni-
Advanced cations and systems
Itealth Care engineering to upgrade
(STARPIIAC) health care access amt
dolivery to a large
poptilation of Indians
in the Papago limdian
Reservation of Arizona.
Royal T'lying Government of Early To biring medical ser-
boctor Australia/ 1960s to vices to large isolaled
Service Private Present areas in Australia oul-
Sources : back through use of
radio transceivers.
Telemed Sys- North County 1977 to Developed to extend
tem in North Health Present primary health care
County llealth ] Services coverage of the nurse
Project practitiuner and phys-
fcians. To provide 24
br., 7 day a week com-
smmication to a major
primary care clinic.
Mountaln/ 1976 to To provide improved
Mlains Out- 1977 health care Lo rural
reach Program areras of Colorado
' through telecossmmica-
tion and data process-
ing linkages helween
urban areas and primary
hnalth care rural cen-
ters.
Telemedicine Jackson 1974 to The _projectis aimed at
ficalth Care Memorial 1977 evaluating and analyzing
Delivery in tlospital ' the effects of a tele-

medicine system on an
existing health care

i : d
deovEny FESfennar
palient groups.

STATIONS TECHNICAL DATA

Hicrowave TV,
Computer,
Audiophone,
Two-way audio/
video, L
Slow-Scan video

Low-povered
transceivers

(3 or 5 watt),
Battery operated
atrcraft

cos)

$3.352 .00

Telephone
One-way, slow-
scan video

Computers
Telephone (WATS)

Microwave slow--
scan, two-way
audio/video,
Fascimile,
Asdio-support
devices

$1,205,000

ONTCOMT JCIIENTS

When the project began in 1977
conmpulers and facsimile wnlts
woere used to transmit wedical
records and for consultation:
later discontinued hecause
thoy proved improduclive for
this sysiem. The project was
a success in providing primary
health care education programs,
technical assistance, and
administrative support.

The radio service has proven
significant in health care in
providing talks and a weans to
call for medical help in the
area with no other service.

frogram includes a qi( wter
datd system with CRis to pro-
vide on-line patient informa-
tion. Hse inclwles: pharwa-
cology survelllance, health
education, and a medical
practice unit.



LOCATION

. Newfoimdland
Canada

‘Latirador, Canada

-Toronto, Canada

Labrador, Canada

FOUNDING YEARS

PROJECT TITLE ORGANIZATIONS OPERATED TURCTION SIATIONS TECHNICAL DATA COST
5:2@;}0\::?1 E:c‘e::::t‘)::l l::rch 1977 | To test the satellite Satellite Cost tn
c et - system as a means of (NERMES), One- |[Memorial
Inu-u cations] Center, Mem June 1977 consultative services way TV, audio, [$2,160.
St-clmology orial liospi- and education for physi- teleconferencing|individual
atellite, tal, Carbo- cians, nurses, and four-wire costs are
Il[l‘DIS. in near Hospital allied health workers at Darosw mini- horne by
Telemedicine four hospitals fn convener, slow- |[partici-
Ontarfo. scan video pants
Hewonrial Educational July 1976 Focuses primarily on in- 5 Satellile
University Television to service education pro- (HERMLS), One-
Telemedicine Center; Fa- March 1977 | grams to physicians but way video 1Y,
culty of also used to provide Slow-scan (pro-
Hedicine at consultation services and Ject wmet with
Hemorial for transmission of technical diffl-
University x-rays and other medical culties associa-
data. ted with power
sources and ter-
minal mal-
functions)
Telemedicine Dept. of 1978 to To establish a multi- A-wire telephone 120,000 In
Tele- tlealth in the 1980 disciplinary teleconfer- line ., |addition to
conferencing Province Gov't ring system for use by a monthly
System Contributing health professionals and user fee by
(Pilot ltospitals in administrators and sever- fnstitutiony
Project) Newfoundland al hospitals and educa- comprising
and Labrador tional institutions the network
- throughout Newfoundland.
nlversity of | University of Sept. 1977 To stinly the cost- 30 Telephone,
Toronto/ Toronto, to effectiveness of a slow- Satellite lines,
University of | University of Sept. 1979 scan video system in radio telephone,
Haterloo Waterloo assisting delivery of radio, slow-
Telemedicine health care to north- scan video
Project western Ontario

MITCOMT /CORITNES

The projecl simmlaled various
sessions at St. Jolns between
a hospital and Leaching center.
It was nsed during a 3-sonth
period for 39 telecomferences
totalling A%.5 hours. Resulls:
low response hy participants,
low participation in sessions,
negative respouse to guestions.
Some physiclians and nurses found
equiprent difficull to use and
found it difficult to partici-
pate in discussions. Lack of
confidentiality and face-lLo-face
contact proved a prohlem,

There were considerable techni-
cal probless relaling to equip-
menl malfunctions and poweeyr
failures. Evaluation report
fndicated that despite incon-
ventent scheduling of proqram
experiments, 2%0 people aul of
a waximen of 452 attemded ses-
sions at experiment sites.

The system is used primarily
for conLlining education of
health professionals but i<
alsa used for patient care,
transmission of mrdical data.
Evaluation Lo be conducted
April 19080,

Houlhlr reviows of the project
show that fts use is fncreasing
as people become familiar with
the new Lechnology.  the study

evalual will rare heaith
ol Wery pattotns’ in'

care ns in com-

munities with slow-scan video
equipment and cosmmmities with-

out the equipment.



LOCATION

0[1‘0

“thio

Ontario, Canada

Ontario, Canada

PROMECT TITLE

1rlemedicine
Profect

Ohio Yalley
Hedical
Hicrowave TV
System

Canadian
Telemedicine
Caperiment
U-6 :

Ontarlo,
Interministry
Experiment

TOUNDING YEARS
ORGANHIZATIONS  OPERATED FUNCT 10N STAVTIONS TECHHICAL DATA cos1
University of Early 70s To provide information Stow-scan 1V,
Cincinatti to present retrieval facilities for Telephone
medical persomnel at re-
mote hospitals meeding
to use facilities of a
major urhan medical
center.
Ohio State 1974 to To fuprove health ser- Microwave,
University Present vices between rural Two-way audio/
College of towns and state hospi- video
Medicine, Ohio tals in Ohio®s Appala-
Cducational chian region as well as
TV Relwork provide continuing mnd-
Commission ica! education for pro-
fzssionals, consultation .
dHaguoses, administra-
tion, and data exchanye.
Canadian Dept. | 1976 to 1o use satellite commun- HHERMES satellite.
of Commmica- 1977 ication technology to One-way video.
tions, Univ. Tink a remate base hos- Two-way audio,
of Western pital via onc-way 1V facsimile
Ontario, Gov't. plus interaction audio
of Ontario and facsimile to 2 univ-
ersity hospital so as to
provide improved all-
around health care.
Telecommmica-] June to To test the utility of HERMES satellite,
tion Branch August, audio conferencing for Portable radio-
of the 1978 discussions between phy- units, grand

Ontario Mini-
stry of Gov't.
Services,

Ontario Mini-
stry of Health

sictans located at iso-
tated hospitals and
specialists at a large
specialized hospital.

terminals

N CONT COMIENES

The system i5 wsed to transwit

data on patient sare, ar libvar
and pharmaceat teai waterial to

four haspltal sites in Cincinat
ti. Consullation with experis

is also proavided as need arises
for teteconfervencing.

Besigned originally to provide

telediagnoses and teieconsulta-
tion, this system has cvoalved
to provide continuing mmlical
educalion for physicians, nnse
altied heatth prafessionals, an
underqraduate sedical stusdents.

n the whole the response to
the experiwrnt was pnsilive,
particularly Lo those fuvolving
diaygnostics and patientl manage-
ment. OF the 211 experiments
recorded, nurses related 87.6%
as good to excellent. Visual
access provided by satellite
transmission was particularly
fmportant in psychiatric con-
sultations.

During the twn-month period,
successful demonstrations were
held in treatwent of medical
emergency evacuation, trans-
mission of medical data, and
Y6 reading.




o . FOUNDING YLARS .
LOI‘.AI!()N PROJCCT TIILE  ORGAMIZATIONS  OPERATED - FUNCTION SIAII(luS l[CllllCN_ DATA cosv mur.(w/(munls

&-hrns;l:a University of | tmiversity of | 1972 to To develop a commmica- | Telophone First year “0" scan vhlm transmission .
Hebraska Nebraska Prosent tion system to provide Slow-scan video | budget is weed to provide on-demand
Slow-Scan quick evaluation and $128.651 assessmonts of x-rays trans-

processing of x-rays. - witted from one hospital te
another. X-ray evaluations are
given over the phone. The sys-
tem takes M scconds to pravide
x-ray a“o“mr-nt%.

New llampshire New Uampshire/| Lester H1iT) 1968 to To set up a mndel of Microwave, Annual Cnsl (X174 of tho rvstn- l'; mod for
Versont Mational Ctr. Present interactive health in- Two-way audio/ approx. health cducation, olher bene-
Interactive for Biomedi- stitutions which could video data, $208,000 fits revealed by evaluation
Medical Ty cal Commmni- provide consultation and Video tape mo- studies are increased extension
Network cations education between phy- bile units of medical services to rural
(1M1ICRACY) siclans In urban and re- equipped with wedical units.

wmote rural commmities. B/W camera and
audio and video
. transcanners

Nm Hexlco Playas Phelps 1975 to To provide cosprehensive ' HMicrowave, Mlayas and surrmnuling Commm-
Telehealth Dadge Corp., Present health care to employees Two-way audio/ ity resldents now have consul-
Sys tem University of of the Phelps Dodye video, tative, diagnostic, and admin- .

Mew Mexico: Corp. ¥n Playas via Telephone istrative services available to
telecosmunications them, including primavy health
care, Yah/x-ray services, aml
. , phamnreuticals.

Ohio Laser U.S. Dept. of Early 70s, To set up a two-way tele- The systom ans a health center
Telemedicine Education Ongoing medicine 1ink between an in Cuba with six outreach cli- .
in anesthesiologist in a nics staffed hy non-physician
Anathesia large university hospi- providers. The system also

o tal and another anesthe- provides tonsullative services
sinlogist a mile away to and adwinistrative support to
provide patlent care satellite c¢linics and thvough a
without requiring the hoine health-visit program,
physical presence of a
specialist.



FOURDING YEARS

LOCAT ION‘ } I‘RO-![CI TITLE  ORGAMIZATIONS OPCRATED TUlCTION STATIONS TECIMICAL PATA .. COST ONICOMNE /COIRENIS
Gateway Gateway 1975 Lo To provide public health Hobile van, ° - A mobile radio cossmnications
Pislrict District Present services ta the popula- Radio telephones system links medical support =
Eealth Dept. [ llealth bept, tion of 5 N.E. rural - B B personnel in Uhe Flold wiin base
B counties in Kentucky as - : staff at a cenlral district of-
well as provide adminis- . fice. The mobvile mil, staffed
trative support services. by a denlist, hygenict, and

clerk, travel tinomwmmhout the
region dispensin; emlfcal care
and information.

L e B i R T L T vup ey USRI SIS IV I S UPIPRPSYIPISURIP PRI {UNUPPOU [ .

Maine Blue-iilt - | mlue-min 1973 1o To provide expert con- Hicrowave, Patient consultatio: Lakes
: veer Isle Meworia) 1977 sultation services via Two-way audio/ “I.nitlal place hntween nurse practition-
Telemedicine | ilospital 2-way interactive tele- visual irant - ers at clinic on beor Isle ami
Project ) visfon frow a major hos- . [$60,900 physicians at Rlue IH11 Bemor-
pital to a clinic in an : 'roX ial flospital via two-way tele-
isolated rural comsuni- i . nnual cost | visfon. Contact tise is used
ty. $3.000 SUL for patient cave, 357 wed-
A ical consultation, 107 for
) ’ administiation, and %% for
patient education.
Minnesota l.ateview Haconia, Jon- | 1970 to To evaluate a 2-way 3 “{Cable, Two-way The system was used for
CHinic athon, Ridge- 1974 audio/vidie cable link . | audto/video data fGrant . teleconsultations, tele-
Bi-direction- | view Hospl- between three rural hos- $207.168 diagnnses, monitoring and
al Table TV tals in pital clinics as well as angnented verbal commmication
system Haconia, assess the bhehavioral and follow-up exams.
i Hinnesota attitudinal changes of

participating physicians
and allied health per-

sonnel,
Hissouri Veterans , - T 1974 to To provide nuclear med- Telephone, Clinical patient stwdics are
S ‘1 -Admin. : . Present ical services availahle Computer - - : . recorded daily aml <tored on
Nuclear : at the Veterans Admin- DI . magnetic discs which are re-
Hedicine ‘ 1. Hospital in St. Louis ’ foramlated into pictures and
Project ~ Y B to rural areas aroud ‘ transmilted via data phanes and
' | the city. computer Lo the main hospital.

From these inmages diagnoses are
determined and reports trans-
mitted back to the clinic in
24 hours.




LOCATION

'Snva'zi’i'at‘il'_ '

African Medical
Research
Touwadation

tion between
peripheral and
central health
units in Swazila
and mohile units
for administrativ
and consuitative
Jmttors.

TOURDING : . YEARS . 4 0F ) :
. PROJCCY TITLE ORGANIZATIONS - OPFRATED Funcrion SII\TIQCS . TECHNICAL BATA ’
- e tam - .t
Radio Danish’ Interna- | 1974 to To establish a 67 WIFF radio mllsl
Commmicalion tional Develop- present radio nelwork to o 12 volt battery
Systom went Agency, fmporve communica 2

COST . OUTCORC/CONRAHIS
Initial | Mo evahalive study dose
cqst,A . I
R.39.600|




- LOCATION

Swdan

‘Sudan

PROJECT TITLE

FOUNDING
ORGAMIZATIONS

YEARS
OPERATED

FUNCTION

1 0

r .
SIATIONS TECHNICAL DATA  COST

Development in
the Southern
Reglon of the
Sudan

Communication
in support of
Rural Health in
the Sudan

Ielocmunlcaliml wo, 1iu,

UNESCO

1975 to 1976

- {could best serve

Project set out
to determine how
two-way radio

rural health
workers during
disasters and
epidemics

USAID, Sudan
Ninlstry of
llealth

1971
Phase 1 of
Planning.

The project calls

form use of 2-way
ilF radio to

provide more
offecgive Vinks
etvween regional
ealth centers,
ispensaries. and

orkers for
uperv!e lon, cons-

rimiry heatth carp

Itation, notifical

- 15

CWUT fixed/ 25,000
mobile units,

I units

l'nrtable. VIIF iltprox.
radios, (Bs, 700

snlar panels.

wncmir./'c(murs

Pilot project found t -
that ismediate
application for two-
way radio in S.Swlan *
appeared to he for
providing commmica-
tion during epidemics
Swggested that specid
equipment that would
not. need extornal
power supply should
be developed. Alto
that IF users
develop special oper-
ating tedhniques
pecullar to the
situation.

Stili in planning

. {stage.

+ e, - - oo————



s s FOUNDING YEARS 100 : ' . . .
LOCATION - ‘PROJECT TITLE ORGANIZATIONS OPERATED FUHCTION STATIONS TECIHICAL DAIA - COST § (ll"l’(.ll{rll.l(.(llzl’n‘l..
Peru . teleconferencing.
continued Purpose to pmvldﬁ
R i field experience
and realistic
data concerning
costs/benefits of
developwent-orien-
ted rural communi-
cations services. L
South Africa Commmity South Africa 1970 to present|To provide an n VilF radio, Cost at In the First 3"and
: Medical . Government battery installa-§ a hall years of op-
Services powered tion, eration the network
Project generaton R. 2,700 | stynificanlly helpsd
in medical and
administrative
probless. lhe
system was cxpamled
in 1971 and is used
primarily for
consultative aml
administrative
matters.
“South Pacific PEACESATY NASA, Univ. of 1971 to present [To provide a 17 Sattelite Funding HPEAC[SM has proven
Education & llawait, Univ. elecommunication ground |partially lsucessful in support
Comuunication of S Pacific, ystem which would) terminals, through  f healtl, educatiog
Experinents S.Pacific upport regionat facsimili, grants nd commmication
Coumission, feve lupment computers, totalling service projects.
Carnegie Corp. | 2fforts; to teletypewri- [$125,000 jn Indevendent. evalu
of New York lemonstrate the ters. '’ inital tion imdertaken in
llwaii State baneflits of current funding 11979, howver,
Legislature hvailable tele- provided koncludes the

technology to
Eparsely populated
Areas.

y nuicrowproject’s henefits

gencies. hppear to be minfmal
.o the Paclflc Islad
ecause of the
arginal role playnid

in administering Uic
ystem.




10CATION -

Micaragua

‘Higeria

Peru

. FOUHDING YEARS 4 OF S Lo
PROJLCY TITLE ORGARIZATIONS OPERATED FURCTION STATIONS TECINICAL DATA COoST OUTCOHE/CUHMENTS
‘Ttast Coast Medi-] USAID Ministry ] 1965 to Present Two-way radio 7 12 watt SSB k363.000 At present, project fumc-
‘Jcal Comssunica- of Heallh Rural network estab- transceivers, [grant frow tioning well. The radius
tion Network fiealth Proyram, lished to link 12 volt car . are used for medical/con-
: University of comnunication in batlLeries, sultative purposes. Most
Wisconsin Part- eastern Nicaragua solar-powered frequent problem cited is
ners of America, with regfonal battery charge: the lack of 24 hour weck-
Centyro de Desar- health centers so end coveraye; other prob-
rollo Regianal as Lo better lews relate to maintenance
(CENDER) matntain referral of batteries.
logistics and
administrative
control.
Iwo-way Radio UHICEF, W0, 1963 to 1974 Network was es- |26 | Pedal-operated System was successlul in
Comsmunication Nigerian Minis- tablished as a transceivers, early years ot operation -
Helwork try of Health coxgronent of the ‘W radios improved professional
MAREF Flying : e skills of dispensavy statf =
Dactor Service in increased staft worale, amd
N. Nigeria, to patient treatwent. Alsu
transmit infor- made available better pro-
wation on admini- fessiona) advice in ewer-
strative and gencies.  Network broke
health problems down when outside experts
Yeft amd relinquished
system to local persunnel.
Maintenance was nol kept
up. By 1974, must equip-
went was not working.
,le:dl_ Coumunica- | USAID Ministry [1979 to Present, Pilot project to [3-6 VIIF radio Part of Project stil) in plaming
Ation” Services of liealth Feasibility provide comuni- phones, thin- slage.
{Pilat Project)’ , cation satedlite roule, 3 chan-
’ ground stations nel earth sta-
and radio Vinks td tions with
villages sur- parabelic dn-
rounding sotellitd tennas
coumunities.
Network to be used
used for both 2-
way teleplone serd
vice, multi-point
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