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ABSTRACT

Advances in intormalbon and lakgoommunicaln
rachnology have brought aboul néw opportunities and
capatimies inthe delveny of ealth care senvices, but these
sre nol without lmitations and threats, Telemedicing
encompassas any madicel activity invalving an element o
distarnce and talecommunicakion in docior-patiant
imaraction. It may servé A5 & valuable tool for proniiding
much hesded madical sarvices to undarservad rual arsas
i TRSOUITE DOOD Counirkss. [T aldws Datlar utilizaticn of
sramo modical parsanne: and rasountas and promisas i
gnnancs contingsd medizal education of young doctors,
frsas and ciher hoalth Sare prachilionars in nural amas,
both in traming and ' establshad practice, A practical,
chgap “store and forsard® aigcironic mail-based
communieaton may be usad 1o sand pateat dats with image
hia attachmanis tor expert consullation any whone In tha
workd  [ssues of major eoncemn in telemedicing are rekted
\o securily and confidensally of patient data. The cost of
aslablahing teiomedsing in rEsoucd POOT COUNLIES M
ta balancod aganst nasd for drugs, mesdical equipmant
and training. There is need for national and intarnatonal
contral conlrc! bodies 1o icense and supervise telemedical
practica, This paper reviews. aspacls ol telemedicinag
including its clnical applications, cost eftectvanass and
Limifatsans,

INTRODUCTION

Anhbough telamedicing has bean prachced for owar lad
decades, the majority of its spplications have been if
develosed countrias compared with daveloping COUMIEE.
Haahhcarg Sysiems in most feS0urca-poor COURNITIEs. ane
characlarized by 8 concaniration of curative and Spuincualist
hoath sarvices W uiban areas and imilesd accass o basc
haatth in tha iargely rural population®.

Modical education and medical practica including
diagnoss of Enass, manageman of patients. and running
ol haafh sarvices are information and communication
intensive. Tha inabiéty of developing countries 10 provida
agaquale medical senvizes = cleasly related to the lach ol
capaal, facilties and systams. Roads and trangporialdn s
nadequats and diicultias in tranaferming patents naseding
axpart Servics ate olan encouniarad,

Thote & an acute shorage of madical speciali=is In
many deviloping countrias. 1 sub-Saharan African
countnas, thare ars on awerage less than 1 physician par

10,000 populations, compared wilh o0 i SOMmEe avakoped
countries, and 14 countrias do not have a singla
radokogst®, Millons of people In TesouICa-poos CSUniNes

dermatologisis, and pathologists. Specialiss ara
concentrated in few major cities and inotertiary heaan
institutions moglly ocaled mn the cities, Specialists waalky
dacling empicymend in fural hospials Decause of lack of
basle amanies such as eleciricily, waler SuUpply and
adequate housing and poor remunaration. Small hospilaks
wilh some basic equipmant for investigation and Weatmant
are run by @ lew genarl practitoners, general physcans
and al thries a susgeon, often supporied by numal haahhcase
wockars and nurses. Thase ruml hospials, which Sana mast
af the population, are isolated from specials support and
ongoing taming by poos roads, scaice and eXpaniive
telephana services and iack of ibrary tauciiles.

These reallies consliute & majod threat 1o heakh and
to help addness soma of these nequalties, the L Sqcintary
Gonerzl Kofi Annan has proposed the saning up of 10,000
tekscenters for haatih inlarmaton n devaloping countres,
b hapip Dridga ha hipalthoase gap Betwaen he rich and poor®
Spaciaiies thal land themsehas wad toliemadicing nchude
taleradiology, telecardiclogy. teledarmatology and
tadepathology™:

Telamadicing oiiers the potential 1o alieviale the Seveis
shorage of medical specialists in resource-poor araas arnd
ks an eflective means of Improving access 10, and quaky of
adical care at fower cost. In particular, lelémadcing may
ba sean, a5 @ valdable ool for prowiding rauch raeded
madical services to undersarved rural hazith facsies whch
serve most of the population. T promises 10 enhance
continued medical education of SUr young SoCioes, Nuas
and ‘other health casé practibonars in rural areas, both wi
training amd in establizhed prachoe &,

Az compulers And Inlermel access DEcomE more
common and chaaper, lalameadicing is likaly fo becoma a
popular moda ol cxchange of madical knowledge and
experise Currently all 54 Alncan countries have some
mterne connectivity, and wireless netwocks ara Faducing
eonnection costst™ n Nigeria, every major ciy in all stale
caphals hasinternal cales that ard accessible 10 the pubsc.
This arficle, based on exiensive Heraturs fevlew aims al
discussng the clinical applicatens, cosl effectiveness and
Emitations of lelgmedicing wilh special emphasis on
developing couniries,

What ks Telemadicinae?

Telemedicing can be bioadly dalined as ha use of
irformatkan and ielecommunicatians lEchnoegies i prov s
edaeal inlormation and support hixath care senices al a
distance™Y In & general $énse the 1M Covars any oim
of diagnostic or thasapeutic medcal actvity or consullaton
camried oul 8l a distance. In lelemedicing appheations,
multsmedia data are exchangad, ncluding fedl, sl vmagas
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sude 2nd video, Approximaste synonyms ler ialemadicine
includa Telehszlh®, "oo-line health”, Te-health? and
-

How does Telemedicine work?

With telarmedicing diagnosis and thorapy are pakarmmed
by &n @xpar al & lemota location from & patient wihods data
(Lextor imagas] s ransmalid electronically, Linlarmunaiaby,
afthough lelamadicing has bien practoed for decades, tha
majority of the applications have been in davaloped
countrias, Throughout tha werld but particularly I rescurce
poor countrias, haalh cere profassionats genarally lack
knowiedge about the possibildias and limiations of the
\rtarmation technology, They ara offen asked 10 uso
computat sysems thay hava limied appraciaton of, and
coul entiance their practices vis bajter use of infarrmakon
fasoUrces, Telemadicineg may Do inteftactive Or nofn-
intarzciive. In s simplest and basic lorm izlamedicng
inwaives exchange of inlormation on patients belwaen
medical professicnals through telephone o Dy fax. In
daveloping cOuRIres lelephong Sefvicas are unresals and
expansive and tacsimile {fax] communication alse dapsnds
o alapnona,

Interaciive Telemadicine

Originafy telemadcing immolved real-tme interactisg
spociEty consuRatans via videa canterencing bechnodogy
and maca fsdebat 2bould decades ago in Nepmska, U.5.A
whara it was mestly used to support neumlogic and
pgychisi: services™ It became populzrized thiough tha
early 15505 and principelly involves direct real-lima
inleratlian Datwesn e panicipants during consullaton
infaracive. telemedicing mguires fast ndlwork accass,
sngciala: equipment and suitably trainad personnal, which
may not oa aHordabla in resculce poor counllies.

E-Mailbased (Store-and-ionward] Telemedicine

Thiz & the most commaon form ol non-inlaractive
telamadicing™ " Tha elactrenic mail i one of the most
popular appheanions of the Infernal used for cormmunicaEon.
W is cheap compared With lelaphone, fax of L ir Of
tradinonal postal sarvices Howevar, the &-mail is anly
siitabla for asynchionous communicatian, wilhout ditact
raaltima Interaction Detwean the paricipants, Eleciionic
mad i addision fo sending text messages may be wzed 1o
wanster mulimedia-and privacy enhancaed Messages
incioing Wil images, vided and audio ina siore-and-lonaand
lashion Clinical photographs, pathology and radiology and
uliyzsgund mmagas may ba axchanged. Tha message i5
camposad, atachminis mada, saved and forwarded 10 1he
racipesnl. I reduces the tlima thal speciaksts have 1o spand
wiailing for @ connachon ixbe mads and aciunily reaewing
tha cRLEs 3§ 5 Ihg chse with mteractive txlemedcing.
Taleracdialogy, =lecardiology, leledermatology, telepathalogy
‘and lalesphinalmology are sama of the specalities with
extansive telamedicineg pastice®™ 2", Medium--1o-high-
rasolulon digial camaras can caplurd dilterant ypes of
diacnos{ic images. such as radiographs, compuled
tomagiaphy  and  uliresound =cans inclueding
echocardicgrapny. ESGs, pathological emages and clinicel
phosographs. Tne digitized mage can bo anachad oan e-

=8

mmail with case history and sent for teleconsulation'™ . Large
image tilos such as X-riys may De compiesied o JPES
format befora transmisson. Remote mopert consullilad 5
esed mosty for diagnosis of rare pathologsas of difficulr
diflerantial diagnoses and provides coniinuing sdwucalon
for the relaming physician.

Web-basad Telermedicine

Tha Warkd Wide Wab (WWW) s andlher popuelar
application on tha Internel that facililales access o
information available a1 sites disbibuied Thioughoul e
worki™* 9 This permils access 10 lormalted pages and
graphics of knowledge datebases inciuding purnal isaching
matarials and evidence-based medicel and chnical
intormation. Challenges commaon 1o medical education o
Africa includa lack of eumrent texibooks, imied Hrary and
labaratory facsiias, and shortage of 1eachars. Web-based
madical communication allows bofer wiiization of scarce
medica] personnel and resources and oromises bo enhence
conlEneed medical education of our young gooionss, Aursed
and siher hpalh dars pracilonsrsin urban and rural aress,
both i framing and in established bospial practica. Apan
fraim madical educalion, cincal reswarch sspecally o
invalving mudtipls centers can be cocrdinated through was-
based appleetons. Cincal Wials apaly -zl o comoinate
and commumicats with renote sies nvalved @ he I9ial and
Web sies dalabasas ks appropriate for mullicentar dala
eallettion. disease registries #nd for electrone medical
record syslems. Presenty reak-time and "sore and forward”
Lelermedicing, often Involves a specialist or referrat centar
usually laaching hospials a5 the monbor s2a; while alrsas '
and gunesal practiicners run the on Site praclice. It 5 the
anslls healihcass provider that 1akes firgél décison on this
management of the patiznl. .

Cybermedicing

Cybermedicing i& & vanant of web-Dasad talomedcing
in which the cinicin eslabishes hi practics on g W
and performs iglaconsuiation, leledizgnosis, Bnd
lelaprascrpticn for remola patients. The oaling physician =
antirely responsibla for the diagnosis and tasatmant o thae
remeclo patient that consulled his services. Cybermedicing
roises iar much mare ethical and legel ssues than he othar
types af ihpmedicing!”

Other Applications ot Telemedicing

Apart lfom remaoke frofal areas, lelemedme may D
the onky alteenaliva on spacacralls, SUbmares, $hips,
pianes, high alttude and i batisfiakes and prsons™™, Roeal-
tima remale monitoring ol physiclogic parameles ol
asonauls ks bean in wse by he United Sates National
Acronautics and Space Adminstration (NASA] since the
Y050, Simiar Wechnoicgy has bean used o menidor adhileias
in traiming and mountain cimbers. Physclogie varistlas
such as cofe lemparaiune, pulse, respiratory rale, biod
prassure, pulse oximelny datd and electromycgfapise
aciivity, can be recondiod, stored and reasmited 0 oreal-
tima lor dala analysis and intervention.

Reallifme and store-and—fonward remols mondgring of
home healih care and disease managemant ave bacoma
zppealing wilh ncreasing frequancy of chranic diseases
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sypoh as congesive heart lallurs, chighaias madifus, Chrong
icng disedses and the nedd 1o feduce cost irem prolenged
or repeatad haspializaton and home Care yisls T Homa-
pasas moniloring devices connactad o specialized
compular Modems Can now rafizbly measure and transmit
oathent data goch as blood pressure, hearl raia and blood
giusoss lawkl Transmission of such dala by Swdirary
talgphana is practical and patiants with limited pducation
can sgecassluily uie thasa tachnckgies. Some ol hase
rronibanng SySiems may raquira wob-sites 1o lnk patlen
and physician, NUTsa or pibier personnal, while olnars
autamatically stara, forward &nd analyze ansmited Sala
and alert patients and physicins 1o abnormal lndings or
provida wab-Dased infarmation o support self-care;
clhanwise data ara archived. Qihar syslams ard more
iramcive and requise reguiar lelaphone calls by a rusrss,
Theso technologses which are maosly used in developed
countfias are appealing becausa they are considered
relativetly inaxpansve, Woreasingly canvanient for patianis
and care pravidars and have 1ne patantizl tor cut cost o
cara whife impioving Gulcome.

Sacurity and other lssues in Telemedicine

Telemadicing has been shown to have poih clinical &nd
cost efecinvenass, and i holds tha pioimise of improying
accegs 10 nealth car parboutarly inareas wisisra thara &ra
geagraphical Darmers and al reducng cosl. Although tha
pasilive aspecis and potantials are Imprassie, it s mod
 thOLT Emtalons and isks™. The amount and accagssibility
of data stored n-databases will incressa A% Compuier
petworks re popularized. Impeoved accassioility may be 2
ihraat 1o privasy and confidentiafity of patiani data. Typical
[Rtgrnt g-mail syslams do nol provide adogusts SaCUTRy
gnd conldentainy for clinical dita Contidentiahty s viclated
when G2t pRss & wiong of UnEUThOrZED USErE, aitharon
pulpsss or acedantaly, wilhin of cutsida an arganization.
Although passwords may be ysed 1o ensiwe only Sutharned
uzars, thay may be obtained by ilagal ways, by copyng of
Trying diferan passwords unii iha codfect ong 15 faund.
Cryplographic 1chniquas, which make data Blegiole Dy
maans of sectel ancoding, ans imcraasingly boing used 0
pransmit patienl data and some incorpofate Usar
entication althair tarminals using magnelic cands ofohp
ards. Sacrél encryplion whetd the Sender usas a ki or
sassward fo encrypt data & a standard a-mail approach
commony svaiiole and he reconer USes the Same ke 1o
wnancTypt the desa “TaleMadMait'™ is Iree lotemedoine
softwara that providas a simple gnified approach 1o
argancing climcss data and im2ges. tranemiting iham Oy
-l IlpmiﬁﬂJPEﬁﬂﬂvﬂﬂ!mmﬁm,mwpmﬂ
far gecurty and-can link 1o glectronic medical systam i
avaiabh,

The Issua of cost ol miormation technasogy ard
palammedting TUrARInS paramoast and crucial 1o reFoUIta
poar couniries and emphasiies hd 280 1o Lba ran-
piopnialary techaalogy &2 rransrnil data,

CONCLUSION

Telacammunication technelogies clearly have a
pedantial to improve tha desparate shorlage of medical
ilarmation and expartise In Alrica. A wide spread use of
|alamadicing servicas could allow unersal hoatth access

and consequentyy faciliale solutions 1o poncipal nezon
probiems conneched with dechous diseases, paedalis
cardickooy et Uis hoped il &5 physician digintarest s
gwercame, and as they Decods morE ComiGriate with &
miail, the Intérnel and piher compules LZes, @nd 2%
jalemadicing vendors and &0VOCates davise more
copvenient and affordable technoicgy, telemadicing will e
popukirized inresource OO LRI Howewar, mportant
questions regarding tha madical and cost-afeciveness of
ramoie health monitorng and ather issues relaied 2
tplematicing applications inciuding securty of patient dala
should be luriher evalualed ad reseanch - clarfies el
ranehs, Emtalions, and cosls. Furlhermone, the sost o
gstablishing laiemadicing in FES0UFCE poor coUniries must
ki batanced against the nead far drugs, medicil equipment
and trammg.
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