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ABSTRACT

This study focuses on telemedicine in Turkey by the use of the Internet,
where the potential for telemedicine of Turkey, telemedicine initiatives
conducted in Turkey until now are examined first. The types of applica-
tionsthat the Internet can support in consumer health, clinical care, finan-
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cial and administrative transactions, public health, health professional
education in Turkey are investigated next. Finally, a discussion on the
technical, legal and bureaucratic obstacles for realizing telemedicine in
Turkey over the Internet and suggestions on how to overcome these

obstacles are presented.

INTRODUCTION

Theinternet israpidly and radically transforming
many aspectsof society in Turkey. Businessesnow sdll
goodsand servicesover thelnternet, governmentsdis-
seminate public information on World Wide Websites,
and consumersusethe Internet tofind information, com-
municatewith friendsand family, plantrips, shop, and
pursue hobbies. Both the scope of applicationsand the
number of Internet userswill undoubtedly continueto
grow in Turkey astechnol ogiesimprove and innova
tors continueto experiment with new online applica-
tions.

Hedth-rdated activitiesstand to benefit enormoudy
fromthelnternet. The devel opment of telecommunica
tions and computer technology sincethe 1960’s has
implicationsfor theimprovement of thequality of hedth
carefor thosewholiveinremoteor isolated areeswhere
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accessto quality health care hastraditionally been a
problem. Telemedicineisdefined asthe“use of elec-
tronic sgnastotransfer medica data(photographs, x-
ray images, audio, patient records, videoconferences,
etc.) from onesteto another viathe Internet, Intranets,
PCs, satdllites, or videoconferencing tel ephone equip-
ment in order to improve accessto health care” by the
TelemedicineInformation Exchange¥, whereas Reid@
definestelemedicineas“‘the use of advanced telecom-
muni cationstechnol ogiesto exchange hedthinforma:
tion and provide hedth care servicesacrossgeographic,
time, socia, and cultura barriers”.
Telemedicineiscons dered to beapromising tool
for serving health-rel ated activitiesin the devel oping
countries, whereresourcesare scarceintermsof health
personnel and equipment®. Turkey, whichisconsid-
ered asadevel oping country, hasagreat potential and
need for telemedicine. Moreover, the use of two-way
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tel ecommuni cationstechnol ogy, multimedia, and com-
puter networksto deliver or enhance health care, has
becomeagrowing trend in Turkey inthelast decade.
Telemedicineagpplicationsthat areusng privatenetworks
and thereby serving alimited portion of peopleare ex-
tending in geographica coverage and number of pos-
sblegpplications. However theretill existstechnol ogi-
cd, organizationd, financia andlega obstacleswhich
prevent the widespread adoption of telemedicinefor
different disciplines. Theaim of thisstudy isto present
anoverview of telemedicine potential for Turkey, the
initiativesundertakenin Turkey up to now, theinherent
obstacles and recommendations to overcome these
obstacles.

This paper focuses on telemedicinein Turkey by
the usage of the Internet. The next part consistsof an
overview of problemsspecificto Turkey which consti-
tuteapotential for telemedicine applications. Section
I1l is about the studies and initiatives related to
telemedicinethat are conducted in Turkey until now. In
Section IV, thetypes of applicationsthat the Internet
cansupportin Turkey in consumer hedth, clinical care,
financid and administrativetransactions, public heglth,
and health professiona education areexaminedin de-
tail. Obstaclesincluding technical and policy barriers
are presented next. In thelast part, conclusions and
recommendationsfor theredization of telemedicinein
Turkey has been proposed relying on the facts pre-
sented.

CURRENT TRENDSIN TURKEY
TELEMEDICINE

The Internet may proveto bean ideal technology
for useby willing health care organizationsto smplify
and standardize processesand collaborate more effec-
tively withoneanother. Thecurrent trendintelemedicine
applicationsin Turkey isthe usage of the Internet — a
public network - in place of private networks.

Thevdueof open (i.e., public) networksin hedth
careisrooted in the nature of theindustry, which re-
mainshighly decentralized andinvolvesarangeof indi-
vidudsandorganizationsin providing care, payingbills,
analyzing health data, conducting health servicesre-
search, and monitoring public health. Furthermore,
Internet connections promiseto belessexpensiveto
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ingta | and maintainthan private networks. Internet con-
nectionsentall somecosts, especidly if high-bandwidth
connectionsare needed, but they tend to belower than
the costs of leased lines and can be spread among a
wider range of applicationsand users.

Despitetheflurry of Internet activity within and
around health care, many potential applicationshave
yet to beredized. Many organizationsinthe heglth sector
continuetorely on private networks (e.g., leased lines)
rather than the Internet for many datacommunications
tasks, and some hea th-related applications have not
yet been deployed in Turkey across any type of com-
municationsnetwork, public or private. Few hedth care
organizations, for example, haveintegrated thenternet
directly intotheprovisionof care. Remotemedica con-
sultationsremain anovelty practiced by afew ingtitu-
tions, typically over dedicated networks, for asmall
subset of their patientsand with support from externa
financia grants. Most public hedlth officesremain un-
connected to the Internet and therefore are unableto
accept el ectronic reportsfrom testing | aboratories or
communicate health information over the Internet to
neighboring jurisdictions. Privateinsurershavein gen-
era not adopted the Internet for financia and adminis-
trative transactions but instead continueto seek pay-
ment through paper-based clamsor e ectronic datasent
over direct connectionsviamodems.

Representative applications conducted over the
internet and privatenetworksin Turkey

(a) Functionscommonly perfor med today over the
inter net

e  Searchfor consumer hedthinformation

e Paticipatein chat/support groups

e Exchanged ectronic mail between patientsand care
providers(limited)

e Accesshiomedica databasesand medical litera
ture

¢ Findinformation about hedth plans, select physi-
cians(limited)

(b) Functions performed today over private net-

works

e Trander medicd recordsamong affiliated hedth or-
ganizations
e Transfer claimsdatato insurersand other payer
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organizations

e Conduct remotemedical consultations(limited)

e Send medical images (Xrays,etc.) toremotesite
for interpretation (very limited)

e Broadcast medica school dassesover campusnet-
works (limited)

(c) Functionsnot commonly performed today over

either theinternet or private networks

Videoconferencingamong public hedth officids
Remote surgery or guidance of other procedures
Public hedlth surveillance/incident reporting
Home-based remote medical consultations, in-
homemonitoring of patients.

e  Purchase pharmaceutical sand other hedth-rdated
products

POTENTIAL OF TURKEY
TELEMEDICINE

Turkey isalarge country located between Europe
and Aslaaccommodating 72 million peopleinan area
of 783.000 km?. Large cities in Turkey have well-
equipped public or private hospital swith experienced
doctors. On the other hand, health servicesin some
citiesarepoorer and especialy eastern and south-east-
ernregionshavelimited facilitiesin terms of medical
equipment and staff. Hence, most doctorsdon’t prefer
to work in thisundevel oped region. The ministry of
hedlth hasmadeit necessary for recently graduated prac-
titionersand specialiststo work in citieswith limited
resourcesfor areasonable period. Althoughthisobliga:
tory task aimsto promote health servicesin underde-
veloped regions, it imposes an undemocratic compul -
son®,

The shareof health expensesin GNP (GrossNa
tional Products) is4% and the public heath expenses
shareamong thetotal health expensesis63%in Tur-
key. Alsothesefiguresincrease each year. Thehealth
sector isagrowing areawherethe costs haveto be cut
down asearly aspossible.

Theincreasing population of Turkey resultsinin-
sufficient serviceand hedth care conditions, despitethe
large number and variety of hospitalsand health ser-
vices. Theincreasing queuesare unavoidableat any of
the health services. And thishasbeen the situation for
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S0 many yearsthat peopl e have become accustomed
to being treatedin such conditions. Alsothehedth care
providersbe ng overl oaded by much work are becom-
inginefficient, especidly in public hospitals.

Telemedi cine seemsto be the sol ution to both the
increased costs and insufficient health service. Until
nowadays, it was an expensive method because of pri-
vate networks’ requirement, but by the widespread of
the Internet it hasbecome acost effective process.

Thedevelopmentson thetechnical sideregarding
internet, theinternet speed provided today and thein-
terest in the internet use, are promising factors for
telemedicinein Turkey. Sincetheintroduction of the
internet to Turkey in 1993, afast growthintheinternet
use has been observed. Today 41, 6% of residences
are connected to the internet and Turkey is the 121"
county intermsof internet use. The peed of theinternet
connection is about 5Gbps among three big cities,
whereas each city hasan internet connection. Hedlth,
asbeing ahugeindustry and asaprimary problem of
Turkey, hasattracted attention quickly inthisnew com-
muni cation medium. Theinternet speed provided to-
day andinterestsin theinternet useare promising fac-
torsfor telemedicinein Turkey.

INITATIVESFORTURKEY
TELEMEDICINE

Theacquaintance of Turkey with the Internet oc-
curred intheyear 1993. Sincethen, avery fast adop-
tionto the new technol ogy hastaken place. Hedlth, as
being ahugeindustry and asaprimary problem of Tur-
key, hasattracted attention quickly inthisnew commu-
nication medium. Thepublished studiesand conference
proceedings show that the studieson Telemedi cineex-
tend to the year 1997.

Severd telemedicineattemptshave beeninitiated
by thegovernment, academiciansand civil society or-
ganizationssince 1997. Thefirst telemedicine attempt
wasthe National Medical Communication Network
Project named asUMEDIA (National Medical Com-
munication Network, tr: Ulusal Medikd lletismAgi).
UMEDIA was a project handled by ATO (Ankara
Chamber of Medicine), AEO (Ankara Chamber of
Drugs) in 1997 and was presented at the ll1.Internet
Conference in Turkey™. The main objectives of
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UMEDIA wereasfollowing:

e Constituting acommunication channel between
hedlth personndl.

e Providing accessto main health related informa-
tion.

e Formingachannel to obtain hedth related publica
tions.

e Sharing of information and experiences between
hedlth personndl.

Toredlizetheseobjectives, UMEDIA wasdivided
into four subgroups named as
e Nationd Medicd ElectronicLibrary (NMEL)

e Nationa Medical Electronic Publishing House

(NMEP)

e Nationa Medical Electronic Database (NEMD)
e Nationd Medica Electronic Forum (NEMF)

NMEL, aimedtoform a‘Publication Service’ by
the combination of documentsat adocumentation cen-
ter. A subscriber would be ableto order publications
after adocumentation surveillanceredlized throughthe
web. Theideaof using theweb to get some publica-
tionswasfine, but the conveying of thehardcopy of the
documentswas cumbersome. Instead of conveyingthe
hardcopies, atarget for adownloadable publication
would be much better, but the requirement for adata-
base of publicationswhich requirestransforming the
documentsto thevirtual mediawas seen asaproblem
in1997.

NMER, aimed to present health rel ated documents
by thetechnol ogiesintroduced by theInternet, such as
using audio-visua supplements. One study redized by
ATO, AEO and BTO (Balikesir Chamber of Medi-
cine) isthe ‘Vademecun’, which is web based software
to searchinformation on drugs. The prospectusisob-
tained using thissoftware. Vademecunisstill used to-
day widespread over the Internet and one good thing
about Vademecunisthat it isupdated regularl y®.

NMED, aimed to form adatabase of the doctors’
addresses, pharmacieson duty, pricesof drugsetc. Also
there was an idea to keep track of blood banks and
supply thecommuni cation between them. Thisidearoots
from thelack of acommon platform for sharing of the
stuation of theblood stocksand from thelimited dura-
tion of blood usability. Finally, NM EF aimed remote
home consultationsand interactive medical education
asfurther targets.
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UMEDIA wasunsuccesstul inredizingmog of these
obj ectivesand unfortunately the project hasfailed due
to financial problems. The only solid outcome of
UMEDIA, which served theaim of presenting health
related documents by the technol ogiesintroduced by
the Internet, was Vademecun, the web based drug
search enging®.,

Theimportanceof the UMEDIA Projectliesinthe
fact that itistheonly group project that outlinestargets
of telemedicineasawholein Turkey. One significant
aspect of thisproject roots from the consideration of
theinternet asthe communi cation medium superior to
private networks. That isthe point devel oped countries
focustoday, and the coworkers of the project could
foreseethat in 1997. Theproject leadersof UMEDIA
stated that ‘these ideas being utopian today must be
taken astargetsto theproject’. In this context, the goals
of UMEDIA werevery initiativeto attract attention to
telemedicinein Turkey 15 yearsago.

After the UMEDIA Project, severa attemptsthat
have been performed by the academiathat focus on
remote consultationg™*¥, distant medica education*?,
anationad medica databasefor journa§*3, internet us-
ageby civil care organizationsg'¥, security and ethics
ontheinternet medical sector™ and telemedicine ap-
plicationsonvariousdisciplines: tele-pathol ogy?, tele-
radiology!*”, tele-dermatology!®24, tele-cardiol-
ogy?2, Today, nineuniversitiesin Turkey havegraduate
programs on medical informatics including the
BosphorusUniversity and METU, whereassomemore
universities have research centers that work on
telemedicinesuch asISTEM (Istanbul University Con-
tinuing Medica Educationand Research Center). More-
over, theMinistry of Hedlthinitiated the second group
project named e-Health Project in 2003. Thefocus of
thee-Health Project ismainly on the servicesused by
thepatients.

Inadditiond totdemedicineresearch attemptsinthe
academiaand government, thereisacivil organization
named TurkMIA (TurkishMedicd InformaticsAssocia
tion), whichisamember society of IMIA (Internationa
Medica InformaticsAssociation) and EFMI (European
Federationfor Medica Informatics)??. TurkMIA, which
wasfounded in 1999, hasmorethan 340 membersand
organizesthe Turkish Medicd Informatics Conference,
theeighth of which wasdonein 2011.
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POSSIBLE TELEMEDICINEAPPLICATIONS
INTURKEY OVER THE INTERNET

Turkey has a great potential and need for
telemedicineand many initiativesare performedin or-
der toredizetelemedicinesince 1997. In this section,
thetypesof applicationsthat the Internet can support in
consumer hedth, clinica care, financia and administra-
tivetransactions, public health, and health professond
educationin Turkey are examined.

Consumer health

Consumer healthrefersto aset of activitiesamed
at giving consumersamore pronounced rolein their
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own hedlth and hedlth care, ranging from thedevel op-
ment of toolsfor self-assessment of health risksand
management of chroni ¢ di seases, to home-based moni-
toring of health gatusand ddlivery of care. Tdemedicine
studiesin devel oped countries show that, patientstak-
inganactiveroleintheir own hedthresultsin shortened
hospita stay, thereby lesscosts.

In Turkey, the number of health related sitesshow
the increasing awareness of patients. In a search at
Arabul.comwhichisaTurkish search site, aquery of
“health” results in 1710 websites, a query of “drug”
resultsin 480 sites.! Alsothereare over 150 consumer-
oriented Turkish health websites, afew of which are
lisedinTABLE 1.

TABLE 1: Examplesof Turkish health-related websites.

Site Content
Saglik-info.com A very comprehensive health site. Any kind of information about health-drugs, the administration
units of health, hospitds, health statistics about Turkey, chat sessions, e-library available, drug
prescriptions available, Q& A session.
Tip2000.com Offers health information, doctors and hospitaslist, and news on health.
saglikaktuel.com Offers health news and information, a physician directory, brief information about diseases, and

condition-specific support groups.
populermedikal.com

Offers original, peer-reviewed reports and journal articles organized by specialty and intended for

both health professionals and consumers. A dedicated consumer siteis under devel opment.

dermatol oji.com
system and online books.
medimagazin.com.tr

Offers free journals/news/links. Has an online digital image bank. Offers a free mail control

A medical website including recent news about medicd life in Turkey, question and answer

section for common health problems, and brief information about widely used drugs.

Nearly dl of thewebsteshavedetalled information
onillnessesand diseases. Mot of thesitescontain for
nutrition and fitnessinformation and alist of doctors
and hospitas. Looking at the content of these\Websites,
it can beconcluded that consumers seek for thesekind
of information at most. None of thewebsiteshavein-
formation about drugsand their interactions, whichis
found out to belooked for by consumersby 11.6%%1,

Unfortunately hedlth rd ated websitesin Turkey lack
accreditation, which deterioratestherdiability of infor-
mation contained. In US, for example, thereare some
quaity initiativesthat define standardsthat ahealthre-
lated Website should have. Hedlth onthe Net Founda-
tion (HON), Hedlth Internet Ethics (Hi-Ethics), Trust-
E, Internet Hedthcare Codition (IHC), TheeHed thcare
Association (TeHA), American Accreditation
Hesdlthcare Commission have defined standards of how
an hedlth related website should beand any accredited
website having thelogo of these organizationsiscon-

Sidered to obey these standardsand arethereforerdli-
able. Thus, thewebsitesin Turkey may potentially lack
reliability and usersmay not know if the health related
information contained iscorrect isnot. Thereisalack
of suchaccrediting quality initiativeassociationsfor Tur-
key currently.

Thesewebsitesa so have e-mail servicesbetween
patients and care providers. The efficiency of the e-
mail servicesisnot investigated. Theanswering rate of
thee-mails, the correctness and the compl eteness of
theresponse should be examined, figuring out the effi-
ciency. Thereisasurvey on thissubject in US#, but
thesituationin Turkey should be questioned.

Theterm telemedicineremindsonehome consulta-
tion at first glance. Theideaof havingthecare provider
inyour home, without areal displacement, hasbeen
very thrilling. Thisisanideathat would be deployed by
amost everyonepleasantly: old peoplewhodon’t have
srengthto goto thehospitd, childrenwho areexposed
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to catchinfectiousdiseaseseasly inahospitd environ-
ment.

There are Turkey specific two more application
needsfor remote consultation. Firstly, Turkey isacoun-
try with chainsof mountainsand valeysthat i solatle many
citiesand towns, where peopleinrural areasswho have
to travel along way to the hospital. Moreover bad
wegther conditions sometimes compl etely isolate such
placesfrom thehedth facilities. Unavailabletranspor-
tation dueto avalanche, snow or floods are frequent
problemsthat hinder reach to health services. These
Turkey specific geographical conditions make
telemedicinetheonly communicationwiththecare pro-
vidersfor such areas. Secondly, thereisagovernmen-
tal regulation applied in Turkey which can be solved
partidly withtelemedicine. Largecitiesin Turkey have
well-equipped hospitals with experienced doctors,
whereas health servicesin somecitiesare poorer and
especidly eastern and south-eastern regionshavelim-
ited facilitiesintermsof medica equipment and staff.
Sincemost doctorsdon’t prefer to work in these cities,
ministry of health has madeit necessary for recently
graduated practitionersand specialiststo work there
for areasonable period. Although thisobligatory task
amsto promote health servicesin underdevel oped cit-
ies, itimposesan undemocratic compulsion. The solu-
tion of thisproblemliesintelemedicine.

Remote consultationiséat research phaseintheaca-
demic mediain Turkey. Remote consultationstogether
with homemonitoring systemsaretechnologiesthat are
worked on also by smart home projects. In Turkey,
therearesome smart home projectsconducted by differ-
ent companies including MRT Livtom, IBM Tiirk,
EricssonandArgelik. One of the most challenging fea-
turesof asmart homeisitspatient monitoring systems,
which makethem attractivefor older peopleand people
with disabilities. For example, aproperty of asmart
home project of Japan isatoilet andyzing the sugar, fat
and various substancesin urineand thereby informing
theresdent. And smart home applications have many
health related applications?”. This may bean advan-
tage for telemedicine media because smart home
projectsare ahead of telemedicinestudiestoday in Tur-
key. Briefly, if the companiesdealing with smart home
projectswork with thetelemedicine mediato provide
remote consultations and patient monitoring thetech-
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nology would beavailablein ashorter time.
Clinical care

Thelnternet offerssevera avenuesfor augmenting
thehedth careservicesindinicd sattings. Remotevideo
consultation, for example, could give consumersgreater
accessto killed health professiond sregardlessof geo-
graphic proximity. The use of the Internet to transfer
medica imagesto expert interpreterscould accelerate
and improvethe diagnostic processaswell asreduce
costs. Virtual reality tools could help surgeons plan
medica proceduresand improvetheir useof informa
tion during procedures. The use of the Internet to ac-
cess and assembl e heal th records could give provider
improved information for treatment purposes, regard-
less of whether the patient is a regular client or a
stranger.

Online health records are one of the most impor-
tant telemedicineapplications. Inan emergency case, a
hedth record retrieved from other hospitalscould save
timeandthereforesavelife. Theexamination of ahedlth
record by the doctor before patient inspection may
clarify somefactsabout the patient and may lessen the
tests to be done thereby reducing cost and reducing
any mideading diagnosis.

There are some exampl es of telemedicineapplica
tionsin Turkey. Inarecent paper theuseof telemedicine
in decision making and follow up of burn patientshas
been investigated by Turk et al.*¥. In this study 187
patientsadmitted to aregiona burn unit were consulted
viaaudiovisual transmission of data(telemedicine) to
the same burn surgeon at The AnkaraBurn Referral
Center. Theauthors concluded that telemedicineisap-
propriate and cost effectivefor trestment and follow up
of patientsin burnunitswith personnd with limited ex-
perience. In another study Onbay et a. introduced a
distributed picture archiveand communicationssystems
(DIPACS) platform that was devel oped for sharing of
radiologica imagesfor smal and medium scaledistrib-
uted medical networks. In therecent study DIPACS
wastested between two radiology departmentsin Tur-
key. Inthe conclusion the authors mentioned that they
planned to implement the next version of the current
system on grid topol ogieswhich provide more power-
ful interoperability, security, fault toleranceand scd ability
featuresto support larger medical networks such as
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nationwide distributed radiol ogy networks?.

Inapreviousstudy Coskun et d. aimed to develop
acomputer program to predict the existence of acute
coronary syndrome (ACS) in patientswith chest pain
at home. This study proceeded in two phases. In the
first phase, acomputer- based decision protocol was
devel oped using recursive-partitioning analysisto pre-
dict ACSin 250 patientswith chest pain onthebasisof
their historical data. Inthe second phase, thisprotocol
wastested in 115 patients for the diagnosis of ACS
prospectively. Thirty-two of the patientsanswered the
algorithm questions on thewebsite. The accuracy of
theagorithmin diagnosing A CSwasfound as 81%.
Theauthors concluded thed gorithm diagnosed patients
withACS at ahigh ratio and decreased the number of
patients belng unnecessarily admitted to theemergency
withnon-ACS?.

In Turkey, alimited version of personnel health
recordsisused by some privateinsurance companies.
Theserecords contain no medical imagesthat occupy
alarge space, just some written dataabout personnel
identification, blood type, passed on or chronicillnesses
etc... These records are stored at the database of the
insurance company and at asmart card given to the
insured. Hospitas, either sate, univergty or privatehave
personnel recordsof their patientsin their databases.
But the databasesof hospita sarenot shared vialnternet.
Also, patientsthemsalveshave no accessto salf-record
viathelnternet.

In fact, the situation with the personnel health
recordsislimited by the security concernsof therecords.
Oncehedthinformationisdivulged, itsconfidentiaity

——=> Review

cannot be regained; thereis clearly adifference be-
tween the prospect of losing $50 when one’s credit
card number isstolen and losing privacy when one’s
HIV statusisrevededto friendsand co-workers. There
areresearches conducted on security ontheinternet by
Turkish researchersal so, which arepromisinginthe
future. However theimportance of the combination of
the databases of hospital sthrough the Internet isnot
emphasized in Turkey. Turkey also lacksthe experi-
ence of combining the databases of various hospitals.
Despite some small scale efforts, anational medical
record system doesnot exist. Suchasystemisrequired
inTurkey to alow the sharing of clinical information
acrosstheinternet anong emergency roomclinicians.
Such systemsin devel oping countriesare showntore-
ducethetime spent searching for records, time needed
to admit apatient, number of admitted patients, length
of hospital stays, andtimespentintraining. Theimpact
on patient retention and member attractionis projected
to increase revenues significantly. So, the medical
recordsissue must be paid considerableattention a so
inTurkey. Sudiesto defineastandard for representing
and communi cating datarel ated to hedth caremust be
devel oped and security must be guaranteed.
Oneapplicationrelated toclinical careisthetrans-
fer of medical recordsand images. Thisissuerootsaf-
ter the usage of onlinerecords. And also, acare pro-
vider may send amedica imageto aspeciaist for ad-
vice. Inthiscase, the bandwidth of the Internet con-
nection becomesimportant becausereal timerecord-
ing of themedicd datarequiresbandwidthsrangingfrom
128kbpsup to 2.5Mbps, asgivenin TABLE 22,

TABLE 2: Nominal bandwidth requirementsfor different telemedicineapplications.

Type of Telemedicine Needed Bandwidth®

Examples

High resolution, no mation Store-and-forward

M edium resolution, low motion 128 kbps
M edium resol ution, high motion 384 kbps
High resolution, high mation 768 kbps
Very high resolution, high motion  Up to 2.5 Mbps

Radiology, dermatol ogy, pathol ogy

Stethoscope, visua exams, psychiatric consultations, gastroenterol ogy
Cardiology, neurology, and emergency room consultations
Cineo-angiography and echocardiograms

Gait andysis'

Somemedica images can betransported by store-
and-forward act. The bandwidth then, dependson the
amount of timeinwhichtheimagemust betransmitted
and thedegree of compression that isallowablewith-
out degrading theimage so muchtoimpair interpreta-
tion and diagnosis. The size of images range from

0.26Mbyte-64Mbyte, where someexamplesareDigi-
tized Electron Microscopy (0.26Mb), MRI (6Mb), digi-
tal angiography (4Mb-10Mb), digitized X-rays
(16Mb), digitized mammography (184Mb), etc.
Thenetwork exigtingin Turkey wasfar from satisfy-
ing themedica imagetransfer adecadeago. Most of the
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esstern ditieshad connectionsonly touniversitiesandthe
bandwidthswere 2048kbpsor |ess. But today, most of
theaccommodationsintheeastern citiesa so havehigh
speed digita subscriber lineinternet connections. More-

over, third generation mobileinternet connectivity isused
nationwide. Although connectivity tointernet isnot an
issuetoday nationwide, the speed providedisgenerdly
not adequatefor redl timemedica imagetransfer.

Figurel: Themap of theinter net connectionsin Turkey.

Financial and administrativetr ansactions

ThelInternet could be used by providersto submit
claimsfor payment or by individuasto enroll, cancel,
and changetheir coverage. Payers could quickly con-
firmanindividud’s eligibility for coverage and convey
any changesto the health plans, which, inturn, could
quickly relay theinformationto the person’s designated
providers.

Researchin US showed that the Internet could re-
duce misunderstandings and di sputes among parties,
hasten payers’ premium payments to plans and plans’
paymentsto providers, and reduce administrative costs
which constitute 30 percent of dl health care expendi-
tures. By one estimate, paper claims cost between $2
and $18 each to process, whereas electronic claims
have costs measured in centg?.

Theadminidrativeexpensesin Turkey must befig-
ured out before atransformation. We could not find
any data, but the situation might not be very different
fromthe US. Apart fromthe US, the health expenses
of Turkey increasedramatically. Thefiguresof thegov-
ernment show that the health expensesper person have
increased from $433in 2000to $767 in 2007. (http://

LBioTe ecﬁtzofoyy C—

www.medimagazin.com.tr/gene /tr-turkiyede-saglik-
harcamalari-artiyor-2-12-36237.html. Access date
20.06.2012) Theadministrative expensesareexpected
toincreaseinparald.

Financia and adminigtrativetransactionsdo not re-
quirespecial technical challenges. Bandwidth require-
ment isvery low. The security issue can be solved by
secure protocols, encryption, and varioustrusted sys-
tems, which aredready avallable. Mogt of theadminis-
tration units have accessto the Internet. Regulations
haveto be set and legal issues should be enumerated
nationwidefor acompl ete tel emedicine solutionfor fi-
nancid and adminigtrativetransactions.

Publichealth

Public hedthworkerspromote hedthand thequaity
of life by preventing and controlling the spread of dis-
ease, injury, and disability. Alsoinasetting of limited
resources, which may be medi cine, non-pharmaceuiti-
cal medica supplies, donated organs, blood products,
and even medical personnel based on needs, mecha
nismsfor identifying the need for resources and de-
ployingthem rapidly to affected popul ationsare of criti-
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cal importance. Turkey as acountry facing frequent
earthquakes, for example, might benefit from
telemedicineif applied to public health area success-
fully.

Therearesomestudiesintroducing thepotentia use
of telemedicinein public hedlth. In arecent study from
China, Xu et a. designedthe ‘Beijing Eye Public Health
CareProject’ to screen all elderly subjects (age 55-85
years) of therural region of Greater Beljing. The au-
thors mentioned that the recent study was devel oped
asapreparatory step for atel emedicine-based public
hedlth care sysemin ophthalmology in China. Asacon-
clusontheauthorsmentioned that usngatelemedicine
approach, the ‘Beijing Eye Public Health Care Project’
devel oped, applied and tested aninfrastructurefor oph-
thalmic mass screening of >500000 elderly inhabitants
with aresponserate of >80%. Beside cataract, retinal
diseasesincluding diabetic retinopathy and glaucoma
werefound asmajor causesfor visual impairment®,
In another study the effects of amobile phone based
telemonitoring system on heart failuremanagement and
outcomeshave beeninvestigated. Inthistria onehun-
dred patientswererecruited fromaheart functionclinic
and randomi zed into telemonitoring and control groups.
Thetelemonitoring group took daily weight and blood
pressure readings and weekly single-lead el ectrocar-
diograms (ECGs), and answered daily syptom ques-
tionson amobile phone over 6 months. Readingswere
automatically transmitted wirel esdy tothemobilephone
and thento dataservers. Instructionswere sent to the
patients’ mobile phones and alerts to a cardiologist’s
mobile phoneasrequired. Theauthors concluded that
their findings provided evidence of improved qudity of
lifethrough improved sdf-careand clinica management
from amobile phone-based telemonitoring systlem. The
authorsa so mentioned that theuse of themobile phone-
based system had high adherence and wasfeasiblefor
patients, including thed derly and thosewith no experi-
encewith mobile phones®Y,

A researchin USreveal ed that population-based
approaches could prevent up to 70 percent of deaths
by targeting underlying risks such astobacco, drug and
alcohol abuse, diet and sedentary lifestyles, and envi-
ronmenta, occupational , and infectiousrisk factorg®2.
Thedeath causesin Turkey are primarily focused on
cardiovascular diseases and cancer (68%), which can

——=> Review

be prevented by popul ati on-based telemedicineefforts.

Thelnternet offersan effectiveway to prevent dis-
easesin public domain which can beapplied to Turkey.
Theopportunity for public hedlth officia sto collect data
from private sourcesmight beimportant inther survell-
lance efforts. School attendance records and sal es of
prescription drugs or nonprescription remedies could
signal theoutbreak of adiseaseinitsearly stages, be-
fore symptomsreach thelevel a which peoplevisita
doctor.

InTurkey, we had atotal of 19546 pharmaciesin
1998 and thisnumber was 22780in 2010 and the cus-
tomer population per pharmacy was 3318 and 3236in
1998 and 2010 respectively, which isbetter than many
European countries. (http://www.beo.org.tr) In our
opinion someof thetasks can behandled easily by the
pharmaciesin Turkey, such astheeva uation of drugs
sold and reporting of an unusua changeinthesalesfor
aspecia drug.

Health professional education

In professional education databases asthe source
of scientific knowledge areimportant. IntheUS, the
National Library of Medicine (NLM) madeitsMedi-
ca LiteratureAnalysisand Retrieva System (MED-
LARS) availableonlineintheearly 1970s. So, online
accessi ble databaseshave been available sincethen. In
Medline, whichisthenameof theonlinedatabase, there
are 12292 journalsand only 6 of thejournalsarefrom
Turkey.

Themost important journa selection criterid® in-
cludetheorderly publication of thejournal, the objec-
tivity of thereferees, the appropriatenessof theformat
of thejournd tointernationa rulesandthearticlequa-
ity. ThejournasinTurkey aregenerally fit tothesecri-
teria except content quality. Thisisavicious circle
caused because of thegrading of journds. Thejournds
that enter international indexes are graded more and
for thisreason qudified articlesaregenerally preferred
to besubmitted toforeign journds. Thenativejournas
arenot referred becausethey have not entered indexes.
Andif thenativejournalsareto bereferred, they can-
not be reached because a database containing these
journasand aretrieva system do not exist, which makes
theacceptanceof thenativejourndstotheindexesmore
difficult.
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Distribution of Causes of Death inTurkey
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Figure2: Causesof deathin Turkey.

Turkey lacksadatabase contai ning the nativejour-
nalswhich havequalified articleswhichisessentid to
get out of thisviciouscircle. Thisdatabase should also
containthearticlesthat are of great scientific vaue but
related tolocd problems, such as*“‘Anemia in the Medi-
terranean region of Turkey”. There was a study to reach
suchjourndsnamed as TurkishMedicd Index. But there
exists problemsin reaching some of thearticles, the
linksare unreachabl €34, A study isconducted by Medi-
cal Data Processing Association to form adatabase
using XML,

Teleconferencing isoneof the educational tools,
but there areafew placesin Turkey wheretheinfra-
structureissufficient. As cons dered above, the band-
width becomesaproblem inteleconferencing.

OBSTACLES

Despitetheinitiativestakenin Turkey, no notewor-
thy progress hastaken place sincetheintroduction of
thefirst telemedicinegroup project UMEDIA in 1997.
Althoughthemainreasonfor falureof UMEDIA isgiven
asfinancid problems, underestimating thetechnical bar-
riersand loss of leadership are other factorswhich led
to theend of thisnational telemedicineeffort. It was
stated that, thetargetswere not distant in thetechno-
logical aspect, whichwasnot trueat that time. Security,
availability, quality of servicearemainbarriersfor the
usage of the Internet asacommunication mediumin
telemedicine, which still partialy exist today. Theother
factor that led to thefailureof UMEDIA, thelossof a
strong leadership was important to accomplish
UMEDIA, becausetelemedicineisastudy at thejunc-
tion of networking and medicineand requiresastrong
| eadership to combineindependent disciplinesand mo-
tivate researches.

inogecﬁtzofo_qy C—

Today, theretill exist technologicdl, organizationd,
financial and legal obstacles, which have prevented
widespread adoption of telemedicinefor different dis-
ciplinesinTurkey. For instance, nolegad measureshave
been set for data protection and information security of
theinternet yet. In addition, initid investmentsfor in-
vestigation of technologica aspectsintroducefinancia
obstacles.

Theattemptsthat have been performed up to now
resultedinadvancesespecidly inteeradiology andtele-
pathology in Turkey. Although much hasbeen donesince
1997, telemedicine studiesin Turkey are conducted
separately by the academia, government and acivil or-
ganization. Theseindependent and small scalestudies
shift theredlization of telemedicinein Turkey to afur-
ther date. For successin telemedicineacollaboration
of thegovernment, universities, medicd inditutionsand
civil organizationsisrequired.

RECOMMENDATIONS

Recommendation 1

Strong leadershipisneeded to conduct telemedicine
studies. The project UMEDIA lacked motivation and
the other researches areindependent and unorgani zed.
A leadership combiningthegovernmentd, academicand
private sector units, and organizing the studiesamong
themisessentid!

Recommendation 2

Telemedicine, being adisciplinein thejunction of
medi cineand information technol ogies, needsworking
force having knowledge of both areas. Although sev-
era universitiesin Turkey have graduate programson
medical informatics, none of the universities has a
telemedicinedepartment a theundergraduatelevel. The
formation of such departmentsiscrucia. Medica stu-
dentswho areinterested in computer science should
be given opportunity to speciaizeintelemedicine by
taking atechnical education after their six year medical
education, whereas engineering students should have
graduate leve education opportunity ontelemedicine.

Recommendation 3

Government, industry, and academiashould work
together and with professional associationswith expe-
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riencein health and information technol ogy to educate
the broader health and health care communities about
thewaysthe Internet can benefit them. The health staff
in hedth careingtitutions should betrained to usecom-
puters and the Internet and made familiar with the ad-
vantages, so that achangein their jobswould be de-
sired. Otherwisesomesocid barrierswould alsoform
whentryingtoimplement telemedicine.

Recommendation 4

The government should cooperate with network-
ingand medica industriesto redizetelemedicine. Co-
operation with professona associationswith expertise
inhedthissuesand information technology from devel -
oped countries should be encouraged so asto share
experiencesin order to devel op and promulgate guide-
linesfor safe, effectiveuseof thelnternetinclinical set-
tings
Recommendation 5

Quality initiative associationsmust beformed and
standards devel oped to rate and control health related
Websites.

Recommendation 6

Technologica barriersmight be considered by de-
tail and efficient waysto overcome them must be en-
couraged.

Recommendation 7

Health organizations in industry and academia
should work to eval uate various heal th appli cations of
theInternet in order to improveunderstanding of their
effects, the business model sthat might support them,
andimpedimentsto their expansion.

Recommendation 8

Public and private health organizations should ex-
periment with networks based on Internet protocols
and shouldincorporatetheInternet intotheir futureplans
for new networked applicationsand into their overall
drategic planning.

Recommendation 9

Computer engineersand academic membersshould

be encouraged to work on databasesfor journals, per-

sonnel health records; and also on theformat and stan-
dards of hedlth records.

——=> Review
CONCLUSIONS

Turkey has a great potential and need for
telemedicineand many initiativesare performedin or-
der toredizetelemedicinesince 1997. Thefirst group
project UMEDIA, which failed duetofinancia prob-
lems, isfollowed by the e-Health Project of the gov-
ernment. Moreover, consderabletelemedicineresearch
is conducted and graduate programs on medical
informaticsareformed in several universities. Alsoa
civil organization conducts studies for medical
indormaticsand arrangesanationa conferenceonthis
subject.

TheInternet can support awide range of applica
tionsin consumer health, clinical care, health carefi-
nancid and administrativetransactions, public health,
professiona educationin Turkey. However, thereexist
technological, organizationa, financial and lega ob-
stacles that prevent widespread adoption of
telemedicinefor different disciplines.

Technical advancesare needed across many areas
of information technology (not just networking) if the
potential of theInternet isto beachievedin support of
health applications. Home consultations and patient
monitoring cannot berealized duetotechnicd barriers,
such as bandwidth, security and availability. Security
and availability are critical technica needsfor health
applicationsof theInternet and are not adequately met
by today’s Internet. Also bandwidth requirements
needed for remote consultations, medical imagetrans-
fer, teleconferencing arenot met in all citiesand the
network of Turkey is not enough to support many
telemedicine applications. Ensuring widespread access
totheInternet isessential to achievingitspromisein
hedlth gpplications. TheInternet usageinrura partsof
Turkey and dsointheeast and in the southisnot suffi-
cient for awidespread adoption of telemedicine.

Moreover security and privacy issuesintroduced
by internet and tdlemedicineshould beset onlegal bases.
Afterwardsinterest intelemedicine studies should be
promoted in the academia by establishing a
‘telemedicine engineering’ discipline that forms a tech-
nological workforce nationwide. Onthemedical side,
medical training should be devel oped so asto capture
informati csteaching. Additiondly, existing hedthrelated
Websitesin Turkey should be accredited in terms of
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quality of theinformationinthesestessincehedthisa
sensitive subject that cannot tolerate any mistakes. Also
theefficiency of email communication between patients
and careprovidersin thosewebsitesshould beinvesti-
gated. Finaly and most importantly, aworkforceon
telemedicineshould beformed in Turkey by acollabo-
ration of thegovernment, universities, medica institu-
tions and civil organizations for the success of
telemedicineinTurkey.
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