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By Kumar Venkat, Surya Technologies Inc.

The power of technology and market forces to solve the central social problem of our times--
the extreme poverty and deprivation of sections of the population in every part of the world--
has become almost an article of faith. In fact, the idea of closing the digital divide is now at the
core of major poverty reduction efforts.

The information technology industry, having nearly sated demand in the developed countries,
is naturally eager to create new markets elsewhere. Political leaders in many developing
nations, having failed to address poverty in their countries, are grasping at new technologies
and global trade as their last, best hope to raise their large populations' standards of living.
Consequently, business executives and government officials are often on the same side of this
issue, backed by powerful international agencies such as the World Bank and the World Trade
Organization (WTO).

Frequently missing from policy statements, business initiatives, and other poverty reduction
proposals, however, is an accurate understanding of what technology can do. A critical
question is whether the digital divide is a cause of poverty or an effect of the underlying social
and economic divides.

The United Nations Development Program (UNDP) is the premier international agency
dedicated to fighting poverty. In its Human Development Report for 2001, it asserted that the
technology divide does not have to follow the income divide. But the evidence to date shows
that the current technology divide has consistently followed the income divide all over the
world.

More than 96 percent of computers connected to the Internet are in the wealthiest nations,
home to 15 percent of the world's population. Nearly 60 percent of the U.S. population has
some access to the Internet, a distribution that is highly correlated with household income. In
India, less than 0.5 percent of the population has Internet access--which translates to about
five million people with high enough income levels, education, and computer skills in a country
of one billion people.

It is also instructive to look beyond access to technology and focus on outcomes. The latest
U.S. economic boom was fueled in large part by new technologies. But in spite of all the
prosperity and proliferation of technology, the national poverty rate remains above 11 percent--
essentially where it was before the computer revolution in the mid-1970s. Nearly 40 million
Americans lack health insurance and over 15 percent of children are growing up in poverty.
Technology and market forces have clearly stopped short of addressing poverty in the United



States, and not surprisingly, they have stopped at the point where there is no profit to be
made.

Moreover, the income gap between the rich and the poor in the United States has expanded
by almost 50 percent over the last quarter century. The implication is that, as market forces
propagate new technologies, people who are already doing relatively well are likely to benefit
the most, reinforcing long-standing economic disparities. The digital divide is thus an effect and
manifestation of these disparities in wealth.

The United States, of course, is a "best case" example. Poverty in developing countries is far
broader and deeper. Most of the 1.3 billion people surviving on less than a dollar a day live in
developing countries. Given the United States' failure under the best of economic conditions to
eliminate poverty within its own borders, is it reasonable to expect that developing countries
could use the same tools--technology and markets--to root out the same problem on a much
larger scale?

The UNDP Report, to its credit, acknowledges that technology is created in response to market
pressures, and not the needs of the poor. Markets, in turn, are driven by the investments and
consumption patterns of the affluent sections of society. In many cases, technologies have
been developed to make life comfortable and convenient for those who are not worrying about
their next meal or wondering how to get medical care. Much of the recent focus on poverty
reduction has been on applying these technologies of convenience to situations where
fundamental human needs have yet to be met.

This is not to say that people in poor countries have no use for modern technologies or that
market-based approaches cannot play a role in a broad attack on poverty. In Bangladesh, one
of the poorest countries in the world, Grameen Bank has successfully used micro-credit to
encourage entrepreneurship in several thousand villages. In each village, an entrepreneur
purchases cell phone service from a subsidiary of the bank, and operates a pay-per-call
service that in effect connects the whole village to the telephone network. These small-scale
enterprises have turned a profit in most cases, and loan repayment rates are very high.

The digital divide seems quite meaningless for the multitudes everywhere who lack
essentials like adequate nutrition, primary health care, basic education, safe water, and
sanitary living conditions

While the program is quite small, Grameen Bank's experience suggests that micro-credit could
work in poor countries, often at the level of just a few hundred dollars. The challenge is in
applying innovative approaches like this on a broader scale without getting caught up in the
hoopla surrounding new technologies and globalization.

Alvin Toffler, the futurist, has urged combining the idea of micro-credit with "micro-trade." He
envisions poor people in small villages using the Internet to "identify markets 10 thousand
miles away" for small amounts of agricultural products or crafts.

The obvious problem with this argument is that it requires people who might not even be
literate, let alone computer savvy, to make sophisticated use of the Internet for marketing and
sales over long distances. Moreover, while it is easy to send information around the world
through the Internet, it is inefficient and complicated to ship large numbers of small packages
everywhere, especially from hundreds of thousands of small villages often deficient in
transportation infrastructure.

Gurcharan Das, a former business executive and now a venture capitalist in India, proposes in
his recent book India Unbound (Alfred Knopf, New York, 2000) that, in the "globalized open
economy governed by the WTO," developing countries like India should make only what they
are good at and import the rest. As an example, he suggests that a little software could buy a
great deal of a generic commodity like steel.

But what about the hundreds of millions of Indians who are producing other things and have no
chance of participating in this trade regime? Global trade is no substitute for building diversified
and healthy local economies.

Are the poor a business opportunity?

The digital divide is a major concern to technology companies, because it bars billions of
people from buying their products. But it is difficult for industry to tap this market potential



without addressing poverty as an issue. Microsoft chairman Bill Gates has publicly stated that
he does not see the rural poor in developing countries as a significant business opportunity.
Hewlett-Packard, believing it can "do good while doing well," has responded more positively.
Its World e-Inclusion program is a plan for working with local partners on applications that are
"appropriate and relevant" in areas like telecommuting, e-commerce, and financial services. It
remains to be seen how bottom-line pressures will influence the choice of applications.
Moreover, some of the applications the company is interested in, such as "e-jobs" based on
global telecommuting, seem appropriate only for those with fairly high levels of education and
skills.

The technology divide is real for those who have moved beyond obtaining the basic
necessities of life and are held back by lack of access to technology. Bridging the divide might
well make a big difference to this section of the population, while bringing new revenues to
technology companies.

On the other hand, the digital divide seems quite meaningless for the multitudes everywhere
who lack essentials like adequate nutrition, primary health care, basic education, safe water,
and sanitary living conditions. Access to information technology cannot be useful unless such
needs are also met at the same time. Even if a primary school in a village is equipped with
computers, a child will not benefit if she is malnourished, if her parents are struggling to make
a living, or if her family cannot get medical care.

Any serious solution to such deep poverty will necessarily have to reach beneath the digital
divide and confront the underlying disparities in society. Ultimately, the nature of the problem
should dictate the solution. An age-old human problem like poverty suggests a people-centric
approach that is built around meeting the needs and aspirations of human beings, using
whatever technologies are appropriate and sustainable. Society must find ways for the poor--
the landless laborers and subsistence farmers in rural areas, the low-wage workers living in
urban slums--to earn a living wage and supply their own needs with a measure of dignity.
This would take nothing less than a paradigm shift in how we view and tackle poverty in this
age of information and globalization.
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TELEMEDICINE:
WHAT, WHY AND FOR WHOM

Subhash Joshi
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INTRODUCTION

Telemedicine is very much in vogue these days. There are 'n’ number of popular articles in newspapers and magazines, just as there are several
technical articles on the subject. There are many meetings, conferences and workshops on telemedicine. The number of websites —both Indian
and foreign- has to be seen to be believed. But in spite of all these, the concept is somewhat diffused and vague. There are apparently different
levels at which telemedicine is understood and practised. This article attempts to discuss telemedicine in the overall context of India. Telemedicine
is basically an application of communication technologies for medical purposes and hence it is necessary to examine both these contexts of
communication and heaith/medicine.

The present communication revoiution has two major aspects: (1) Its very rapid expansion aiongside its user-friendly nature and (2) merger or
convergence of seveial different comimunication technologies. The way iadio aind television has spread i the last couple of decades makes the
point of widespread use very apparent. The spread may not be uniform. The developed countries have a far greater access than the developing
countries. But even in the latter countries, the spread has been no less phenomenal. For example, a country like India has as many as 75 Million
television households. The case of perconal computers (PCe) illustrates the user-friendly nature of technelegy. The PCe have become o user-
friendly that even small children can operate it with eace, These different media, however, do not any more operate in igolation.

There has been a remarkable convergence of different media of communication. The Internet is a classic example of this. It combines the features
. of mass media, telecommunications and computers. It is no longer just a sum of different technologies. It is 2 new communication technoloay with
unique features of its own. All this has opened the doors for a variety of applications. Telemedicine is one stich application. i

WHAT IS TELEMEDICINE

The term "telemedicine” is derived from the Greek 't/ meaning 'at a distance’and from the Latin 'mederf meaning 'healing. In its simplest form
telemedicine means enabling people in one gecgraphical area to have access to a trained medical specialist in ancther geographical location.
Understood in this mode telemedicine can be of a very simple nature or can assume a very complex form depending upon the purposes and the
types of technologies used. \

Teiemedicine understood in this simpie form is reaily nothing new. Medicai advice through correspondence, ietter, etc. has been in practice for
several years, Doctors providing tips on diagnosis or treatment of ailments through newspaper coiumns or through radio and TV broadcasts aiso
haidly need a ieminder because they are so widespiead, Telemedicine thiough comespoindence involved considerable time lapse between the
patient’s query and the advice of the doctor, but protected the privacy of the patient. Telemedical advice through the print media made it more
. widespread, but ceased to be one o one. The response to the gueries through radic and TV broadcasts accelerated the spread of information and
like the newspapare had the ‘advantage’ of being both specific to the query as well as it being shared by other members of the audience,

A moare hasic change occurred when the phone-in pragrammes on radio and TV hecame popular, The patient can directly call on to a doctar in the
studio and the advice could be given live and in an interactive mode. Since it is in the broadcast mode, other members of the audience can hear
both the query as well as the advice, Here was a combination of the medium of telecommunication and mass media, which saved time and
extended the reach. Radio and television broadcasts can also be categorised as a form of telemedicine.

Telemedicine these days, however, is not understood in its simpler form. It would mean something significantly more than a mere dialogue
between the patient and the medica! specialist. The complexity has become possible because of the new communication technologies. They have
become faster, more widespread and more independent of geographic locations.

Teiemedicine is a system of heaith care deiivery in which the physicians examine distant patients through the use of teiecommunication
technoiogy. This communication bridge can take severai different forms. It can be iive or it can be offiine. It can be deiivered via a two way
interactive audio and video mode or two way time deiayed, stored and forward muiti-media eiectronic maii. Basicaiiy it means that the patients’
data ranging fioni description of the symptoms in & text foimt or medical data in the form of simple X-iays and electroencephaiogiains to moie
advanced angicgrams, magnetic resonance images, and histopathology slides can be transmitted from a distant location to the medical specialist
ocated practically anywhere in the world. The specialist studies all these medical data and conveys his diagnosis and the treatment to the patient
through the doctor at the patient-end, This alsc may happen through live interaction or on the off-line mede,

WHY TELEMEDICINE

Telemedicine is Lised for a variety of nurnases. Soame af the mare comman purpases include: (1) Remate cansultation: (2) Secand opinion; (3)

«Interpretation services; (4) Continuing education and exchange of clinical information; (5) Home care and (6) Online surgery in some very rare
cases, Of all these, the first three are the more common uses of telemedicine the world over, Telemedicine is open to a variety of medical
specialities such as cardioiogy, pathoiogy, neurology, psychiatry, dermatology, opthaimology, oncology and practicaliy every other branch. It is also
useful for emergency care, home health care and distance education.

One of the advantages of tele-education is that it can reduce excessive demands on the health care system by focusing on prevention. If the
pecple are empeowersd through tele-education, it helps in creating a physically and mentally healthy society. Tele-education can take three major
forms: (1) Continuing distance education, (2) Community health education, and (3) Access to remote information. The medical specialities to which
telemedicine will be applied and for which specific purposes it will be applied should depend upon the needs of the community, availability of
infrastructure and avaiiahiiity of medicai professionais.

Since India's independence from the Brjtish rule in 1947, the couniry has made significant progress in several areas including heaith. For exampie,

Sma.llpox has been completely eradicated, the infant mortality rate has been brought down, life expectancy has gone up. pre and post natai care
faciiity has improved and there is overaii progress in disease controi and establishment of modern heaith infrastructure. There is extensive network
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staff available and a very significant indigenous capacity has been established for production of drugs, vaccines, hospital equipment, etc. Yet a lot
remains to be done. There is scope for improvement in practically every area of health care. India's rank is still above 100 in terms of the overall
health system performance. The peri-natal mortality rate is about 46 which compares very poorly with some of the other Asian countries like Sri
Laka (25), Thailand (20) and not to speak of developed countries like Japan and Singapore (5 each). The ratio of doctors to population is also
very poor. In developed countries there is one doctor for every 500 persons. In India this ratio is one to 15,500,

" What is even more significant in India is the stark contrast that one sees in the heaith status and the avaiiabiiity of infrastructure. Advanced
medical services, highiy trained medicai doctors, modern medicai equipment, etc. are avaiiabie in some or the other part of the country. There is a
sizeable section of popuiation enjoying very high ievel of health status and medicai care. The overali heaith indicators have also gone up
significantly in some sections of the society. If one were to look at the urban areas and the rural areas, the stark contrast becomes very cbvious.
The big metros and towns will have the most advanced facilities available while the villages do not have even rudimentary services available. Itis
in a situation of such stark contrast cne has to see the applicability and usefulness of the telemedicine programme.

TELEMEDICINE FOR WHOM

Telemedicine ta he really useful in India would mean to reach the unrelated rather than merely enhancing the facilities of thase who already have
better means af obtaining medical services. If telemedicine is merely going to serve the needs of a few rich patients in cities like New Delhi and
Mumbai, it will have little relevance. This is not to say that these segments shouid not have these facilities, but only to underline that they already
have such faciiities avaiiabie and they couid afford to have teiemedicine not only within the country, but even with the best of super specialists in
any other part of the waorid. Teiemedicine, therefore, for this purpose will be discussed only from the perspective of the unreached who are in need
of specific interventions.

It can be clearly seen from the discussion sc far that certain amount of infrastructureffacilities is pre-requisites of telemedicine programme. These
include: minimal availability of medicalfpara-madical staff, availability of electricity, availability of communication lines like telephone, availability of
elementary hospitals and clinical investigation facilities are a2 must. This contrast creates a dilemma. Looking at the Indian conditions, if you look
for a piace with this minimal infrastructure, one aiso sees that there are doctors avaiiable. In other piaces you have neither doctor nor the
infrastructure and faciiities avaiiabie. This creates a pecuiiar condition. Efforts, however, have to be made to overcome this contrasting situation. It
is true that there is shortage of facilities, but it is not as if nothing is available. It is true that a village or a group of villages may be such where no
facilities aie available. But many of them will be available somewhiere in the district place usually not very fair from the villages. Soiie hospitals,
cither government, private or charitable trust owned, is available in any district town. A reascnable number of medical staff and associated medical
facilities are also available in these towns. So telemedicine facilities (patient end) will have to be created in scme such district towns. Patients from
the nearby villages any way vicit these hospitals and may have to come for tele-medical purposes aleo, These patients end can be linked to cuper
specialict end in any other part of the countryfworld (where the hest of doctors would be available) and interaction can be estahlished hetween
thase two ends. Telemedicine can he expensive in the initial stages, hut aver a period of time as the technologies develap, the human power gets
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used to using these facilities, the cost will gradually decrease.

Telemedicine is able to overcome some of the identified barriers of delivery of specialist health care. Some of these barriers are lack of proper
public transportation, large distances, travel time and cost, waiting time after having reached the hospitals, lack of economic means and non-
availability of trained medical doctors especially specialists and super specialists.

There have been quite a few efforts to use telemedicine but these are usually restricted to bigger metro and towns cities. These have taken place
at the initiative of the private parties. There are stray examples of charitable institutes using this technalogy; there are a large number of health

_ web sites in India. But in all this, there is very little of pianned, goai-directed telemedicine intervention programme to meet the requirements of the
needy. For the telemedicine programme to be effective and “successfui” in India, the foilowing criteria wiii have to be met:

1. It should benefit the unreached

2. It should benefit a larger community

3. Medical data transfer be error-free and reliable

4. ‘Medial technology should be user-friendly

5.  There should be a completa system — properly equipped patient-end, super specialists, links, atc.

6. There should be proper storage and retrieval system for the medical data

7. The medica-legal pravisions shouild be thoroughly thaught through

8. Its economic sustainability shouid be look?d into from the beginning

9. Maintenance aspects are important but often neglected at the planning stage. This can lead early death of the project after birth

10, 1t chould be able to meet the felt and observed needs of the community
DECU's EFFORT

Telemedicine clearly has enarmous utility for a country like India. Care has to he taken that it does not remain confined to a few well-to-do
patients in big metros. Given the scarcity of medical facilities in rural areas, efforts will have to be made to take this technology to these areas as
the majority of Indians reside in the villages. Market forces alone will not meet their needs. There will have to be a planned intervention

programme dedicated to this end. Development and Educational Communication Unit (DECU) of Indian Space Research Organisation (ISRO) is now
trying to set up a needs based teiemedicine project in different parts of the country. ISRO has recentiy initiated a GRAMSAT (’sateilite for villages')
programme. It is aimed at reaching out to the viiiages for development and educational purposes. A variety of satellite based
techinoiogiesfapplications wiii be used for this purpose.

Cne of the major applications programme under consideration is that of telemedicine. DECU proposes to initiate it in three or four states wherein
links will be established between remote rural areas to specialist ends. Detailed monitoring, feedback and evaluation studies have been planned.
The progress and achievements of telemedicine should be of interest to all, especially in the developing world.
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The development of the integrated telemedicine system - ::.':,‘ee'"a.'::' n a dwe@fmg country like India was a
challenging iask. All the components of telemedicine namely Telecommunications, Medical Technology and

Healih services infrasiructure posed rather umexpected challenge. The objectives had to be disintegrated nto
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precisely. Some of ihe challenges ithose were addressed during the dcveh)pmcm Process were

o The desiﬂﬂ ‘mf' fhe approach towards the development had to be such that would not dislocate the existing
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o Imital d vel(mmcnt and modular testing and trials had to be limited to T.AN as the communication service
i
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o The communication services (mainly ISDN) provided by the service provider were not in tune with the
M\hhglnmr that was being offered. prjnwrﬂv because of the lack of r-vppnpnnp
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The development had to be done keeping in mind cost vis-a-vis uitimate objective 1.e. this pilot study had to be
planned for a tertiary level mstitute whereas eventually the technology was to be adopted for the peripheral
institutes with limited resources {both professionally and financially).

o Medical peripheral devices being used were PC based as against the stand alone devices which the medical
prnfpcmnnak had been using ever since. This was to be ensured so the m?qptqhon bv the medical ﬁ'aterﬁq‘,
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easy.

o The design of the svstem had to be cost effective and this lead to the selection of a conventional relational
databasc management svstem for image storage and retricval as against the neeessity of having a PACS bascd
system

o Since the prevalent infrastructure does not support inclusion of Telemedicine facility at the medical mstitutes
ai the developmental level, concept of a centralized Telemedicine facility was preferred for all the applications
of Telemedicine.

The challenges faced. no doubi & “‘-ical‘ly reflect the developing world’s culture. The paper will address the

challenging 1ssues faced during the de Velopmelt and implementation phase and the strategy adopted to overcome
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hese consiiitations — and one o

econd of i the most drainatic to date — involved a baby named Aida
Porras. Less than an hour after she was born in Alpine, Texas, she began to have what doctors call
‘severe respiratory disiress” — in other words, she could barely breathe. Her doctor, James Luecke,

% timmediately contacted HealthNet in Lubbock, more than 50€ kilometers away. In minutes, he and Dr

; Marian Myers, a neonaioiogist, were reviewing the baby’s X-rays and iab work. Dr Myers decided that
Aida had aspiration pneumonia and told Dr Luecke how to counteract it. Within two hours, Aida was breathing
comforiably.
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about i.5 meters taii and one meter wide. Setting it L.p t the piace where the patient is being examined is simpie:
just plug in a power cord and a telephone cable. On top is a small camera with a remote control that makes it pan,
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throats, joints, and internal organs. A large high-resolution monitor shows the patient at both locations — and a
smaller cne shows the consuiting specialist. A microphone picks up ali conversations. Inside TeieDoc is aiso a
lightbox that allows transmission of X-ray images and a video cassette recorder for documenting the consultation.
Designers are working on 2 TeieDoc Junior, 2 unit designed to be the size of a briefcase that could be carried in
ambhila ~rtearie oo

ambulances or a doctor’s car.

This is the kind of technoiogy which is written about nowadays when it comes to telemedicine. This articie explores
some of the imyths and ieaiities associated with telemedicine and examines where our healthcare providers stand
with regard to some of the developments in this space.

The Indian healthcare industiy has been exposed to various flavours of “telemedicine,” from the healthcare poita
suggesting that healthcare info provided on the website uses telecommunications to provide healthcare information
to patients, thus delivering ‘tele heaith,’ to video conferencing vendors who claim to be “telemedicine” providers. At
the cther end there are a few genuine healthcare providers who really use telemedicine effective to provide care,
minus the hype, and organizations such as ISRO which are taking an innovative approach to facilitate heaithcare
delivery by way of launching an exclusive health satellite. To the mind of many healthcare stakeholders there is still
confusion on what really comprises telemedicine.

What is telemedicine?

According to a Japanese definition in 1996, “it the use of any eiectrical signai to transmit medical information”. In a
JAMA paper in 1995 telemedicine has been defined “as the use of telecommunications to provide medical
information and services. it may be as simple as two health professionals discussing a case over the telephone, or
as sophisticated as using satellite technology to broadcast a consultation between providers at facilities in two
countries, using videoconferencing equipment”.

A broader definition from University of Virginia is “the use of telecommunication technology to deliver healthcare
services and health education to sites that are distant to the host site or educator.” The American College of
Radiology has however defined the detailed ACR standard for teleradiology, which includes definition of
teleradiciogy, besides goals, qualifications, qualification of personnel, equipment guidelines, licensing,
communication, guality controi.

Applications

Clinical applications could be utilized in the following areas effectively, though one couid argue that telemedicine
could be used for any specialty, like cardiology, radiology, homecare, pathology, endoscopy, nephrology,
ophthaimoiogy, surgery and emergency care. Many of these have specific appiications and inferfaces built around
these specialties, which differentiate them from generic telemedicine applications. -

Internationai Scenario

The history of telemedicine dates back to 1571, when the Alaska Biomedical Demonstration Project linked 26 sites
using NASA sateliite technologies. The Nebraska Psychiatric Institute is mentioned as the pioneer in some papers
citing the use of closed circuit television in 1955 as “telemedicine”. In 1967, Mass Gen linked up to Logan airport
using 2 way audicvisuai microwave circuit. The developed worid has made majer strides in utiiizing telemedicine
for healthcare delivery.

Telemedicine in India: The drivers
The drivers for adoption of telemedicine could vary from countiy to country based on various factors. Soime of the
factors that would expedite the telemedicine revoiution in India are:

Topography: Think of a patient in Tinsukiya, Assam or Aragonda, Andhra Pradesh who requires a consultation with
a specialist at Banaalore or Mumbai. The cost of travel and the travel it self could be a deterrent to the poor
patient in these rurai settings. Even if a speciaiist is available at the nearest town, reaching the interiors of such a
far flung village would be a challenge. This is where telemedicine could be utilized as an effective medium for
heaithcare delivery. india with a diverse coilection of iandscapes with mountains and vailevs and high altitudes,
telemedicine could well be a boon for the patients.

Travel time/ cost: There is a shortage of specialist/ super-speciaiist prefessicnals in India, especiaily in rurai areas.
It might not be good time managenent on the pait of the specialist to travel all the way to the rural areas without
having enough patients to be attended to there, Iravel time can be cut down dramatically while the expertise is
made available in real time via technologyv. The specialist’s phvsical presence becomes necessary only when a
surgical procedure is pianned. In reality even surgical procedures are being conducted with guidance from the
specialist who is at a remote location. For a patient cost of travel is a major worry especially if she has to fly in to a
specialist care center in a city,



the world, developed countries included. The incidental expenses related to patient care, i.e. the cost associated
with factors other than the aciuai medial care such as travel, accommodation for relaiives; food eic also coniribute
substantially to the cost of treatment. In a uountry where health insurance is yet to catch up, cost of acre is borne
by patients, in many cases by selling property and iivestock. If hospitals can reduce these costs associated with

treatment it would go a long way in reducing the burden of care on the patient. Telemedicine seems to be the
answer.

Availability of healthcare facility/ transportation

Tt is no understatement if I say that healthcare deiivery in rural India is not adequate. The government has
limitations and so does private enterprise. Setting up a full fledged care facility at a remote location might not
always be economicaliy or operationaily viable. Even if there is a heaithcare facility with bare minimum resources,
transportation might be a challenge. Various studies have documented the inverse relationship between distance
and cutcomes particuiarly in acute MI and ventricuiar arrhythmias. Training telemedicine is an effective medium to
impait knowleage o piofessionais within a healthcare organization. This becomes relevant in corporate hospitals
chains spread across the country wnerein they couid share and institutionatize best practices across the groun.
Telemedicine could also be utilized to provide public health education to the remote corners of India.

Telemedicine for competitive advantage

Teiemedicine is a tedniody-enabied narkeiing tool as well. It makes it possible for hospitals to address the

needs of patients who might not have ctherwise used their services. Slowly and steadily telemedicine ic be g
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utilized as a tool for competitive advantage, which would over a period of fime, lead to a divide in the healthcare
industry aiong the lines of “telemedicine haves and have nots”.

The players: The two major players in the telemedicine space in India are Apolio Hospitals and Asia Heart
Foundation. Between the two, several remote villages have realized the benefits of technology-enabled care. The
organizations are now in a position io share the expertise availabie in-house with neighbouring countries i0o. The
missionary zeal with which these hospitals operate will ensure that distance does not deter patient care. The public
sector too is taking steps in fhis direction. According to Dr Alnk Roy, Asia Heart Foundation, several lives were
saved by telemedicine intervention in far flung villages, which might not have been otherwise possible.

Issues: Beneath the giossy reports of telemedicine successes, there are many stories of hard work, dedication
which happen behind the scenes to make this all happen. Making Telemedicine work is not as sweet as the
reports. Some of the issues invoived are outiined below:

Connectivity: Connectivity for telemedicine is a major concern as many of the remote villages do not have basic
telephony. Thus an exclusive sateliite from ISRO to service heaithcare needs is revoiutionary and will change the
dynamics of telemedicine in India very soon. Sateliites provide almost 1G0 per cent uptime, making it the best
medium for countries such as India with diversity in terrain. The bandwidth available with varicus connectivity
options are provided below.

Standards

As teiemedicine becomes ubiquitous, a chailenge to be addressed is adherence to standards. A few years down the
line, when corporate mergers and acquisitions become commonplace in the healthcare sector integrating to
leverage investments made be a major roadblock to integrating services. Integrating disparate systems could be
expensive in the long term, unless standards are followed from day one. HL7 and DICOM are two standards that
are critical for the success of Telemedicine in India.

Security & Privacy

Security and Privacy are no serious concern in India at the moment as consumerism in healthcare is vet to take the
proportions in the develaped world However this is set to change soon. As patients hecome more aware, thanks fo
the Net, these concerns will have to be addressed. European and US standards for Privacy and Security are being
] ILOIpOI aleu Uy venuurs i thiose counuies.
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and impiementarion pror'ues Tor transactions used to communicate images and patient data within Hospitai
Information svstems Radiology Information svstems ( RIS) and Picture Archiving and communication systems

PACS). Thece initiatives will make the move fowards a Telemedicine enabled Electronic Health Record.

Legal & regulatory

Who is liable 1s a telemedicine assisted remote surgery ends in a disaster due to loss of connectivity? The surgeon?
The Satellite provider? The software/hardware provider? What is the legal status of a telemedicine based diagnosis
in 2 medico iegal framework? Many of thee questions have not been raised in India as we are stii in the
honeymoon piiase of telemedicine, when ail news is good news.

Management issues

Strange as it may sound the major areas of concein in telemedicine implementation is not techinology perse, but
the organization’s preparedness to handie the management and human resources issues related to the same.
Teiemedicine is a fabour iniensive process wiici invoives co-ordination with sending and receiving siations and the
staff technical, clinical and support staff at the centers. Management buy in is slow in most organizations. Training
the doctors, nurses and technicians on a confiniious basis is critical, more so as empioyee turn over is increasing in
the healthcare setting. The success definitely depends on the management’s commitment to a long term strategy
o achieve competitive advaniage uliiizing ieiemedicine.

GoK to set up tack force for telemedicine project implamentation

EHM Mawe Qureau: - na;".gi!c.'e

The Governiment of Kaihataka is in the process of setting up a task force for implementation of telemedicine
Projects in co-ordination witn all hospitals and government machinery, Lr G Parameshwar, state minister for Higher
Fducation and Medical Fducation, Government of Karnataka, has said. He was speaking at the inauguration of
i ':shvnrnra_hacaﬂ rnmnqn\f Tnia\/ii':i Tr\r'c uninua i‘echnciogy \Nnic rnpcun:rc mec!ral plice providprs '[0 mnnitr\r
diagnose, ticat aid nianade uici paucm.:» fioin any remote location, anytime, thus overcoming the barriers of time
and qdistance.

Healthcare being one of the prinrities of the state government, it is defermined to provide better specialised

facilities in hea!thca e system tc rural masses at cheaper cost, the minister said. “Televital will play an important

' pe )/ piay P

role in the delivery of te cbr‘olca" in healt hw re. We are planning te provide this facility by networking all the distric
and taliik hospitals and all other pubic health centres in the panchayat levels. Tnitially we are looking at Hubii and

Dharwad,” he said.

Director of Medical Education, Government of Karnataka, Dr Seethalaxmi said, “Telemedicine is already present in
a small way in the eight governm ent hospitals in Karnataka and with e.cv.tal we see scope for implementis g
telemedicine on 2 larger scale

Televital Inc was founded with the vision of empowering medical service providers with the potentiai life saving,
time saV!ng ana cost saving To0Is and services 1o monitor, diagnose, treat and manage patients without the
barriers of fime and distance. Tt ‘;-"n—"(‘qﬁ,u/rq in !")IOVIdIﬂG a browser based iufr—ﬂ rated electronic [;eu,h:ll_l. Caie :)y?.\tem‘
Peal ime streaming can teke p’ace cver broadband networks or DSL lines, dizi-up modems or 2.4K Iridium based
sateiiite phones. Tie acquired vilai data can be securely viewed using a PC or handheid device by medicai experts
who can be anywhere |n the world. Multiple doctors in a conference mode can view the same data,

Speaking on the orcasion, Raian K Pillay, CFO and director, Indian ch" ons of Televital said, “The techinology is
very useful in a situaticn where it is nct practical for everycne to build speciali

Teievitai ha«: buiit a working rmaﬂonqmn w:th NASA for their applications. It can reguiate hospital appllcaflon
anvwhere in the world and provide medical connectivity like pulmcr v functional testing. anesthesi

i
manitoring and so on, The company is alm Inoking at providing remote fraining and supervision in edirdl schools.
“We are initially looking at healtiicare organisations in the South for our technology. Telemedicine can carry total
medicai speciaiifies iike emergency heaithcare, home healthcare and distance education. The technoiogy is viabie
for a country like India which has 23,000 PHCs, district hospitals, multi speciality and super speciality hospitals with
one doctor for every 15,500 persons as against cne doctor for every 500 persens in the deveioped countries.
However we need to provide erfoi free and reliable information with user friendly medical technology to increase
diagnostic medicai efficiency,” said Prof M N Shivaram, vice president, India operations.

“"What we need is proactive siipport from the centre and state governments. We are planning to go for a coniract
with ISRO to pro"sde medical education link for teaching hospitals,” he added.

n Tnddia Talaviial racentiy ecianiched 2 ijnk heihween Amritas Tnctitiite nf NMadicral Srianrec a RNiN-had maiii-



specia !'c hocr}'ta! at ch .: with the Amratu Krina Chari table H spta! at a remote village called Vallikavy, 2 distance
nf ahaiit 150 kims o ni()\/u = medical shec =1 ﬂ {()nmﬂ ation to the rral area in real fime, Talevital !'ﬂa;'ﬁ o (-'-\a({f\{-u'g(i
tsT e twork tc Andhra Pradesh, Tamiinadu a“ Lakshadweep. In future Te evital is looking at foraying into some of
ine iulure seaimernts like nomie nt‘dll_nLdlt’ (JIIIILdI i Idlb remoie care I dvel muuauy anad cuuecnonai IaClIItIES
Telemedicine service in Pune primary heaith centers

Dune, May 2 - Those living in interior Pune villages will now be able to avail expert medical council well with in their
means, thainks to a unigue telemiediciing prograi

The Pune district agministration has teamed up with www doctoranvwhere com 2nd Tata Councii for Community
Initiatives (TCC)) te launch a telemedicine servzce from a government primary healthcare center (PHC)

The service, says the Chief Executive Officer of Pune district adr
and expenditure of he poor villagers.

The villagers rush to big cities to meet specialist doctors. Since their relatives often accompany the patients, the
cost mounts Up. The service iaunched at three primary heaith centers is targeted at the rural masses, Radha foid

There are 78 PHC's in Pune district each manning five to six sub-centers, The PHC's are manned by two doctors
each and equipped with basic medical facilities, including operation theatres, laboratory and a pharmacy. The staff

15 personnei who travei {o the sub-centers to impiement government programs on primary heaith,
ccinations, leprosy and AIDS,
- N

The telemedicine project, S } : S
PHC's in Waaholi, Chakan and Paud regions would be linked with the di
ev'\e:.nlaneve

sneciaiists,
“If we have the headdguarteis connected with these PHC's, we can respond immediately. it there is an emergency,
we can at ieast rusn meaicines. 1nere are at jeast Tive to SiX docIors aIWEV‘: DFESGHI at the neaoouarters whno can

rccpnnﬂ eyen if there are n¢ spseci ialiete "'
responc even ne
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As part of the project, m was conducted recently for 12 doctors. According to Chetan
Shetty of doct cra':yvfh"re com, rs along with the doctoranywh e re team will train the key users of the

computer and impart training aoout the software provided for telemedicine at each heal

Internet is an emerging key component of telemedicine
infrastructure in developing nations

20th July 1999
Mauanmoha Rao,
World Telemedicine Suimmit

DBuenos Aires

The certified elimnation of smallpox from the face of the earth in 1986 was the greatest
public health success story in the world. The second - but less well known - success story
was me use of 11 and teiecommunications in the controi of river biindness in West Africa
Eartier thic decade

it invoived sensors, teiephone iines, sateiiite links and computers for the surveiliance and
tracking of the r’uc"—;-r’-‘«:\ hlack flv laivae living along 50,000 kilometers of the Volia river,
Wwiichi iuis thiough 11 Wost Afiicain countrics.

"Today, new forms of communi catmnq and information technology like the Internet are

becoming an impoiiant pait o national mh astructar tor health care around the world,"
aceording to Dy Salah Man " health mformatics director at the World Health
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Organisation {WHO)
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doctoranywhere.com
www_doctoranywhere.com

11" 1Pq7_1 ﬂa Taia Cf\‘!ﬂrﬁl‘i\i(‘qt‘!f\q(‘? Cl 'S

viw Advriiaw il

Developing C ouniries.

ol

tidiscinlinary Apnroact

.I.

Around the world, costs of healih care are going up -- but IT and ielecom costs are

sing niessiire 1o cut COSIS, iz ake

(I)

s aie also lli-uc;i‘ U‘)i‘nlug under incr

aTODT a
their services more cconomically affordable, and privatise scctors like telecommunications
and health care.

"The ch“{:mféc in tclemedicine systems is to harness new technologies and oper atmg
models while also improving eguity in access 1o high-quality health care,” said Mandil,

+ -
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telecommunicantions, 11, medical experts, general practitioners, hospitals, equipment
<IN 1 ard ‘(‘\lTl(’Ti ‘C I‘qu\‘lﬂh‘ﬂ(" gﬁ‘rr’-’f"lmPﬂT "IGPY!{‘*]PQ Qf\f‘l"l} ‘Xj’{\f“ are A A ’:ﬂ‘l‘ PTQ]TIEQ T‘f
suppliers 1o ai \nanie , social workers and universities. Tt
aiso 'mmgs 10 1he 1abie 2 wide range of lechnoelogies like radio, anaiog iand lines, e-mail,
Tnternet, TSDN, satellites, and tele-sensors,

Telemedicine systems harness information and communications technologies in several

ways: for administration and ¢ management of health care systems, transferring and storing
of clinical data, surveillance during epidemics, publication and search of medical

1

literature, and education and training for healthcare workers, students and individual
cilizens.

Renefiis

Theoreticaiiy, iciemedicine can provide crucial benefiis and savings by rcducing the time
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cmergencics ), using iicalih carc resources more cffccuvclv and upg 1¢.d1ng skills and

k1 .m\l., ge tor medical protessionals.

Vor instance, satellite links between hospitals in Mexico City and ten rural hospitals in the
Mexican province of Chiapas reportedly reda ed unnecessary referrals by 60 per cent
Cc&ccrclsgy ISSOUICes 1:: B rance were tapped from Tunisia via satellite connections. E-
i ed n her: of Lusaka in Zambia
from participation via
et to save lives of

Medical Literaiure and Daia

et well suited for the kind of | L’Iuaﬂlmﬂ(’

or remoie diagnosis sometimes calls for,

hﬁlea
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towards the pubhshmg and search of health care literature as we}} as transn‘.:ss;un and
acrchival of image data.

The function of information sharing, now expanding in deve! oping countries via Internet
access, may be the most valauvable of all telemedicine applications,” said Heather Hudson,
author of “(zlobai Connections: International Teiecommunications Infrastructure and
Policy™ and a coordinator at the International Develpment Research Cenire (TDRC) of
N
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coordinaie services for oroag_, issue and cell t ﬂplanm Medicai universities and research

institiites are linked via a three-tier network called "TJkiMedNei "

"The Nei has helped accelerate the intergation of our medical system inio the world
informational space,” said Dr, Oleg Mayorov, chief medical informatics advisor at the
Ukrainian minsitry of healih care.

Online academic literature and tele-education systems are becoming an important
component of the medical education system and natloual health infostructure. The growing

muscle of the Net can also be evinced from the vast array of resources available from sites

iira tiaa Al Al Tan ity + Tl nia d T d
like the Telemedicine Information Exchange an clemedicine.com

E-Mail

Though full connectivity to Web-based databases may be a long way off for the medical
2ctor 1n manv developing countries, email messaging lists and email-based database

ﬁl{_‘\ \ J.\/\ CANn come “\ Ol‘lc-‘ rescue hf:‘r(‘_"

UJ
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"For exampie, reiiabie email services via the Internet have been introduced and used in
paris of the healih secior.of ai leasi 38 of Africa'’s 49 couniries," according io Dr. Mandil of
WHO. Over 80 per cent of teiemedicine traffic in the world is over store-and-forward
messaging networks, he said.

One of the best success storics of email-based medical support comes {from SatelLife. This
Massachusetts-based non-commercial organisation provides free store-and-forward

messaging services for developing countries via a low carth orbiting (LEQ) satellite called
HealthSar-2.

The HealthNet email service (www . healthnet.org) provides literature summaries, expert

commentary, event information, and community discussion facilities in numerous fora like
ihe cardhovascular healih ﬁ_\r! m 3 roCOR,| which hag parii ' healil

professionais i 51 couniiies.

The TTealthNet network has also been used hV bui siirgeons in Mozamb
ana Ug&fd" 10 COnSuLL With Gihic anotner on SUIrgCiy ic CulllC_[ubn

The Latin American Healthcare Link programme provides email-based discussion and

1
A vyevs A .rv i is i s ¥ . foo 44n Themy NTa i< :
document acccss servicesto health care professionals in Peru, Nicaragua and Spain:

~

The growing importance of telemedicine was ormall) cognised during summits like the
First World Telemedicine Symposium for Developing Countries, held in Portug 1m 1997
by the ITUJ, The ITUJ and WHO have formed study groups around the issue, and a

conducr piiot projects in partership with privaie secior piavers. The i10J puhuued the
“Repoii on Telemedicine and Developing Countries” last vear.

The Midjan Group, part of the European Health Telematics Observatory (www.ehto.be),
provides Furopean telemedicine seivices io develupmg couniries like South Africa and
Sencgal. The Cbscrvatory has five national language affiliaicd sites in France. Portugal.
Spamn, Greece and Finland.

Satellite consortia like Intelsat and Ihmarsat have been involved in numercus telemedicine
t

projects. Other telecom and datacom projects to watch for includes AT& I's Africa ONE
e o o, TN . . A
1ot ann Protpnt @ iwvrex ins
project and Project Oxygen, WorldSpace hastt ,r-e threP g o-staitonary satellites AsiaStar,


v.w.v.healthnet.org
http://www.ehto.be
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Till 1995. most telemedicine projects involved cooperation between developed and
developing countries, but the Net has helped more South-South collaboration between

developing countries in recent vears.
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Project Challienges

Many telemedicine pilot projects have been launched around the world, but several have
faced challenges in areas ke meas wring the clinical and cost efficacy of telemedince, and
in devising norms and siandards for the toois, languages and quaiity controi mechanisms

nsed
Tormais for e 1'e'ouridgc and documentation of telemedicine experimenis an
mechanisms for ouarante inJ :ecnrhj' of patient data are other kev concerns. Tn addition {o

infrastiuctuic shortages in doveloping countries, there have boen several pro_lect

: P o}
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assessment challenges as well,
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TOr INTeractive giagram discussion was iaunched by Viauritus felecom,

= et
But there wers wag no clearly dafined mechanism for evaluating thy p-*o;ect and the

equipment was not aanth!v used by the intended andience, said R. Seenundun, technical

hr‘,ul TiOT Tr‘)‘nnfl&] LET n S AT Ma 'hﬁ‘ui\ I(‘}LL(HTI

“For effective ieiemedicine, 71 use in hospitals shouid be increased to improve computer

}ifei'ﬁg::y', Telem é“"h(}i"k‘- i:\"QTc‘ii“yQ shoiild be u'chQi'ateu inin ihe traiditonal V\«u“)i‘nlﬂu
environmeni. Adeyuaie iraining should be provided, and key personnel should be irained,”
ha ant

Al O

South Korea launched major telemedicine projects for local medical care centres in
farming and fishing villages with satellite and Internet links to the Secu! National

r

University Hospital and Korea University Hospital.

"But such services were not covered by the medical insurance system. There was also lack
of t.l..ﬁ y on nc‘.v Mum ..nd hesp ftals w ere 1o charoe for SL"'l services," said Sung-Ok
i £

A iy of Thternet a3 Tntvanet deliver ‘y i({:'{'v Av 51(‘:1“,?%!]2'( A RGONATIT /—\ LEin \/ILC
{Iitip.// i .conae. gov.ar 1oy tc‘ adiclogy fr om hospxtals in the cm of Cordoba.
Accnrdiﬁg to dez:g“.er.: of the niv challenges arise in standardisation of medical care

' to int cgration with inter-regional oi global svsieins
egal. Cultural and Political Issucs

Though Wieb-based aceess to medical literatare has skyrocketed, many c,(pcrts warn that
terature published on the Web needs to be caretully checked for authenticity, credibility
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Teiemedicine is meant 10 augment - and not replace - traditional practices and channels of
med:-:um but several doctors tend io feel threatened by such new tec‘n- iom r-baged
approachn I_cum fabiiily issues, especialiy for trans-border communications, are not
casily resolved


http://www.apc.org

gC thc growing "digital divide" between urban and m'al a“cz‘s: dcvclor;cd and
1

ries, :m" T nghsh and non-English speaking nations.

Sustainability of telemedicine pmjects - many of which do not go bevond 2 pilot proiect
Stage - is 4 KOy Concein, and caie necds to be taken (o ensure private sector participation in
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s are thiic in a position 7o convert their te xpertise into an export
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Chalicnges also arise in regulaiing and moniioring cross-border trade in such
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Telemediciiie in Asia

The Interactive Medical Curriculum Project (www.hol.com. acu curriculum/index.himl)is a

major /\T’f" ( \S13 P ific Economic Cooperation) project for online tele-education
Can\PT'![Inﬂ in medici

Medical schools in Indonesia, Malaysia, Papua New Guinea qi a, Japan, Philippines,
Thailand, South Korea and the U.S. are collaborating in ths tive for electronic
delivery of inferactive medical curricila, according to pro jec manager Anne Mcl ennan,

The HealihNet email service has been available in Nendl since 1995. For a country with
scarce medical expertise and uneven d distribution of popilaiion like N 6{‘»;"111: it is moie

app Ol)fldlc iu conveniraie on sunpie iciemedicine bUlUthllb mvolvn low-cost PCs and
b s ext-based email. said Dileep Agrawal, CEQ of the ISP Worldlink Communications
P tkma« Ay
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His company 18 working on providing PCs to hospitals, training health protfessionals on the

‘e M b4 3 B E]
T Aol onA ATS /A1 MAAOTIQINT 11ATG Tar coangiiita
- - CLSol0AL AA0 1 LCOLSGa

Sasivvaay svaa eSS Sl CIN

&)
e+
i
(¥

Muiripurpose community teiecenires are being iaunched in Bhutan by an initiative of the
in ] ] { Rowi on, wiih Un(nnu {from miernaiional

ONOrs,

=

In india, ieiemedicine projecis will be implemented nexi vear by the Department of
4 P >
Te 'mﬂ""m.":'.».!'_f_‘z‘_s, according (0 P X Agarwal of the Tc’ ecom Engineering Cenire in

WNew Deliii.

Numerous firsi-generation Webh sites focusing on ayurveda and ‘m c""‘raﬂlv have heen
laun\.h\, 3 by Indian catrcprencurs, but Internei-based lblblm.dlol still at the embryonic
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ne of the best cxamplcs of telemedicine in Asia comes from Jordan. In 1997, telecom
ngineers, heart specia alists and two malor hospitals founded the teleradiology service

HeartBeat Jordan to help reduce the
heari probiems, which accounied for

(1]

"symptom to needle time” for treating partients of
43 per cent of the couniry's moriaiity rafe.

ateltiie. lund lines and the

He i
Internet lrnm medical cenires, corporations, hotels, hOhua V 1ES0T1S ami even the Roval

eari Speo galisis im Amman receive and (_ncagnoxe ECG data via sn

cut down unnecessary referrals and Drcmdc
comnany is cven becoming profitable this vea
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Untortunately, there 1s no rt an nition
for the nmiﬁ from health ministry officials,

projec

k §

n nrorz--:-ztionz-&a co mmumcauons Ipc‘ iogies tend o be dismisssed
expensive -- but a weii-deveioped solution using these technologies is sometimes the
“,n‘.y cconomically viable no‘.ut.on: said Zayadin.

india: 1 eemedicine’s Great New Frontier

Champions of leisiiiediciiie, ihe systeimatic applivation of information and telecommunications technology to the

pracrice of neaiincare, Nave peen very palent. By mne 198Us, piiot projects oegun amia great nopes in the 1950s
and 1W‘Oc hadfizzled out forthe 'mestinartiiMore rnf‘ﬁnt'.' however. telemedicine has unde: gene semethingiefia
rasirgencs as techinaolody has hggi in catching uo with aspirations Perhaos "‘u‘x‘\i\ihﬁr’r‘f is this rﬁnaissanc,e 50 vitally
negded asin ineia

VWith treir dependerice on nigin-wandgwidth reai-time technologies, most teiemedicine projects of the past decade
nave neen I SUITeS T0 INGIZ. NOW, TNoUgN, New nopes are being engencerea tnere by the confiuence or iow-
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The facts on India's healthcare situgtion are scbering. With a ratio of one hospital bed for every 1333 citizens, the
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nnd everi Uie rFi |u!ppu 1es, "( 1.800 |et alone the Unitea Sietes 1;2
reasqnahie 1: 5(]('1 ann waollld reguire the annual const rurtmr' of 700 new Z5ti-hed nosnitals for
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India has one doctor for every 15 500 people. But most doctors live in cities. whereas 70 percent of the
P
(5 (=3 n 1

Figures on the percentage covered by health insurance vary from 3 to 9 percent. For the hundreds of millions of
poor indians, neailiicare is nominaily a government responsibility. Bul spending on heeziihcare represents oniy 0.9
nercent of gross domestic product, as against around 14 percent in the United States

€ nestic product, as against zround 14  the <.

Mo ML A HAS 2LSILT

The basic unit of the oublic systam is the Public Health Center, which is tvoically staffed by one or two gensral
przctittomrc and 10 or eo nurses, Each of the centers has 2 few heds for simpie in-patient prccedures and perhaps
X-ra, &G o racilities There &I i .:,' zoout 28 CCC of these for SO ¢ &CC CCO vi:lages. Avbove theim in the
neaincaie nera Uly gre QisuictL 1 UbDlldlb 2na, in a2 iew cilies, muiti U ecizlisi Nnos D fais. To ael bdle inose who can
afford it typically spend days traveling.
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manages only anout 4UU0 Deqas nrougnour ine couniry. ‘Tnere IS No AouDI INat countiess men. women, ano
children coulid all benefit anormousty fror telemedicine.
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In a monthiong hookup atter an earthquake, teiemedics transmitted data on 750 patients to specialists 300

Hrﬁﬁnn I[N nl::ru: tn 1= imeh the statewide Oiricsa Telemedicing Nefwaork o nroer—* ' phvsicians in fhis
e
od state with telsgenculiation and sducation programe. The au"'"“,' is also a..'.“.ch:ng telemedicine
thcare profess (% S el
calticare PO lw'lala the Ai .oaman
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(vl wcuto il Seveial Ulici aicas Uial 1iave weeil pai u\,uuam underserved
& NICOD2r IS1aNas, Tar 10 TNe 8381 OT INcI2 lﬂ e Bay or BengPl Lakh

sh S
Leh Mountain areas in the Himalava range in the state of Jammu and Kaghmir.

tnite V.SAT n/nr\/ :man-epeﬁ:urp mumr\:mnnc mfrgcrrur\furn A[\Qiio

l,-based in'the ‘.':E!ace cf Aragenda, As

Hcsp:ta?s‘ new, small hespital, e 40-bed hospital was newls
uiit afi i G owith imodern cormputer wimogirapiny, uitrasound, ecnoc‘zrd ograpny, automau:o uauc;uatmy

G W ia
Unatars, and electrocardiogram equinment, A pediatrician and a generai surgeon were mad

A
5. Using both store-and-forward and real-time technologies such as

i
vailable in addition to aeneralists. Using both store-and-forward real-t
videocanferencing, some 200 teleconsults have been provided to this village alone from specialists in Chennai,

= 2 -
formerly Madras. Data is managed through a locally developed software package, Mediscope.

This last indicates a characleristic of indian lelemedicine—it is a largely indigenous affair. india's prodigious gift for
information technology has produced world-leading soﬁwnm and systems, obviating the need for expensive
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imports. The range of svstema develop cd is alreadv wide, among them assorted mobile vans eauipped with basic
atiant mnrvi\"nr;nn ['iikp (—’icrrrn(‘,::rdlnnr;x 3] c) and cnorf range wireless communications aq! nnmpnp it mlg'n
£~

erve as the basis for an export industry, particularly to other countries with limited IT infrastructures.
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Can eiemedicine reaily inarne & Jifierence in india? Two recent events suggest it can. The Gujurat earthquake on
Z{ January ZuUu’ gevasiaieq ineg wesiern city ot Hnul anr* IeTT ThoUSancs ceaa and many more nomeless vvitnin 24
hours the Online Telemedicine Resear ub Institute (OTRY in Ahmedabad. about 300 km from Bhuj. had established
i, ik o A i o Pty By = - --»AL_. o T e R I IR (R s ~ o o aaned o
catailite su'unnnru—a links hahwasn an a-nrvu-uru-lnl \/ COrMMan o ¢ cerner i rn—u(jnntmnc {=rE0 r“nnana ’fjr"’{ VArinus
Frmiiitimm Arar Al im0 oAbt/ m A s b .nn») T A s

rechitisS graunc il ahclugind one Boliced dnie tont:

i1 ONE Mont. Ui Huokup Liansiiiled io speciaiisis in Ahmedabad approximateiy 750 sessions invoiving primariiy
A-rays and electrocardiograpns of natients In the disasier ar E@ After two aays, the satellite phones aave way 1o the
more economical V-SAT {which reauires a 2-meter dish). with phone lines and ISDN being added as infrastructur
WES r::nglr::c‘ heh of the |m:xnmn =na H::f:: transfer was mediated 'ny Pantium R-ha sed PCs ‘:\[FSHTLFIi‘l,
‘cng:nccr" gstablished a fuil- ?!cdgcd telsmedicine system supplying teleconsuitation in pa thology, radiolegy, and

varJioiogy vver iISDIN liles belweelt disitic r‘iva‘pltam near Bhuj and oihers in Alimedaiad.

! out during the Kumbh M
pilarims to the banks of the Ganqes River. Here. \
ihiis the sponsorship of the Ministry of information Technology to m
ing bacteria in the river water. Microscope images of samples of microorganisms from th

ine institute's experts in pathology and microvioiogy for identification and analvsis. in

ardiology data was transferred to specialists tor the total of 202 pilgrims who tell iil, The
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gists, not physicians, whe have pushed hardest for telemedicine.
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of a free consultancy, at telepathologyindia.com, providing second opinions on diagnoses from a range of Indian
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Wnumbensf othern doticeme arefinithe Doct vhere.c service through which
il of ias 'year the service was
a Pupiic Heaith Center in Wagholi,

he humanitarian arm ot the country's
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offered 1o ine pupiic neaitn SySiem &1.No cosi. beginning with a piiot proor ma
near Pune, In collabhoration with the 1ata Counctl for Community Initiatives ¢
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telepatholoqymdia.com
here.com

!—’erha*‘c tHam Nrasrscr laceAm Na- Iv\/-hq S ragant *clcmcdlvu ne exper‘.ence° qﬂﬁ Ane ::vw\l-pgt-,ne b¢o) 37‘.)’ de\'ei“ Tatel

oo L 31 B AN LA o r"'""""‘"" L SR
PCOUNLTY, IS Nat a |auf\ Ui privsical i astiuciun € o onger preciudes tne deveiopmeiit of an effeclive neaiticais
cv‘stem Tne VVest s resource-iniensive speciaity-care Institutions. tne cornerstone of industriai Age medicine, are to
large extent obviated in the Information Age by telemedicine. India-can be the template for a new kind of
he-;alfr ICETE.
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Kitaka CM launches telemedicine projec¢t
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T hie pbrojlect inaugurated "omn  April 8is the fourthisuweh
tele medicine project linking re mote or distant areas with
specialised doctors at weil-equipped hospitais located in
cildleis

Tih e first priejsctuwas undertakein with twoe. villagie's in
Andhra Pradesh, which were linked a large hospital in

G hielninai

The second linked Anda . man and Nicobarnlslan ds with la
specialty theart cantre w hile anoither hezart cehntre at

U'd gy apar medr Agaftaia in T ripura isiéonime ociled with

K avindranain Tagore Heart 8 peciality Cenire in Kolkata
and Nzrazyansa Hrudzazyalaya in Bangsalore

Tih el s oihiartia kb aitte e miieidi i ieiin el o et s 2 s hioitljin, "&h & fairim
FTeiNfoOiIcing neail speciaities to treat patients inre mote
gl elais o al gt s, . o misidae ey i adtimia el st e pl flosr swearid en b hitel R gt
aigsashnisity ‘e ar ffdiye avars el gl ieig g Nlia rig e conigrt ot tihe sl d g R
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AUUIOUIIdLE SOTLWAIE dITU LETELONITIUTILAUONS 1L Will e possibie W Uanisier Citivai daia ftom any part of the wor id to ¢
r\rhar nart

other part,

Nffa i‘ii‘w‘i imediral arhics raimn 5[1', uu.n\ti ctate of the art telernmimiinicatinn fonlc I8 nnw A i'vﬁ(iiii;o‘-li' foatiire in several pa
we '.';srid. Several studics have shown t._:._m..dicirs to be practical, safe and cost effective.. Tel

Telemedicine hinges on
uansier ol LEXL 1eporns. V\)ILE Ilndt.(‘fh anc wueu pelween (_eUUldl_)lllLdllV kCU—‘IdlEU 10CaLI0NS SULCess reiaies io the
afficiancy and effectiveness of the transfer of information
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TeISiieqiGiiie 15 a fiewiou, uv WInCT uc:uct its Cail be examined Invcauual.cu, MoniGied ana treated with the Datient c
The aoCctor InCated In dimerant niaces. 1gle s a (sreek word meaning “gdistance "and Medert 1§ 2 Lann word meaning v
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hes!” Time maaarine called Telemadicine “healing by wire”. Th cuoh initially con nsidered “Muturistic” and “experimeniai
i

Telemedicine ic today 2 reality and hac come te stay. In Talemedicine cne ransfars the expertise, not the patient.
Huspitais of the future wiii dirain peticnis from all over the worid without geographicai limitations. In Cyberia after allc
a netizen! High quality mecical ser\./!cec can be brought to the patient, rather than transporting the patient t distant 2
SXDENSive Teriary Tare i ranires. A mAion ! i ine i ! 35 a thel
escorts. Image ::qu::::::.“., irage storage, image display and processing, and image transfer represent the basis of
telemediGne. Teiemedicitic is becoming an inteurai pait of heaitl care services in seveial countiies including the UK, L
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Italy Germanv, lanan, Greece and Norwav and now in India,
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The foiiowing tapie indicates the ground reaiities of the present state of heaith care in India.
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In Utopia, every c:t:zen has immediate access to the appropriate speciziist for medicai consuitation. In the real worid t
Caninot evei e a dieam. it is @ fact of iife that ™ Ali Men are equai, but some aie more eguai than others ”. We are at
ent, unable to provide even total primary medical care in the rural areas. Secondary and tertiary medical care i1s n

..ni..;r'n"' available sven in subirhan and urban areas. Tncentives to entice specialists to practice in suburban arsas ha
failed. After 2il prefes sional isoletion would lead to mediocrity, which is one step away from entering the Jurassic Park.

“Heaiti for Al inay D€ a sivgen even in 2020.

Tt is generally considered that communities most likely to benefit from telemedicine are those least likely to afford it of
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This may o 1IoNga BC Guc. In Conuast o the bicak scenaric in hcaith care, computer literacy is fast developing. Price
are Ta"lnﬂ HEBITH care nrnvnnPrq are now IOOKIn(] ar lPlePﬂ ne as I'nPll' ﬂE‘WIV !'QIH‘I() Avarnar InPOrPTl(‘ﬂlly |r N rar
easier to set up an excellent telecommunication infras ructure | aburbu.. and rdral IPdl than to place hundreds cf
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appear. Couid even the greatest ontimist, have anticipated the phenomenai expioscion in the use of computers, in Indic

lelemedicine covers a wide range of activities, In the past it was primanly teleradiology — the transferring of
resoliftion medical imades, X rav pictiires, ulirasound, CT, MRI piciures, live iranamission of ECGs and echocaidiog
i i T
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Whal are iiie advaniauges 01 leiemedicine?

Worldwide' there is diffictilty "in retaining, specialistsin: nop-Urban areasi The distributicn of specialists in Indiais s
Innciderd Thera are mnie naiirminaicts and n&iirngi iiRONg in e"h;‘aﬁn:u than in all the ctates of Noith eastern Tndi
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650, tHi exisiing PLOS () INTEIMer Kinsks, .
46’-9 060 villaoes slready have telenhone connections.
Intemet users in Indiz 2m Dec 2001, 8.5m 2003,

Haraware, software and Drain ware ail avaabie.
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UsBiui in designing crediis ior re certification of doctors.
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The Araconda {Andhsa) Stony:

As in several discipiines, the Apcilc Hespitals have been the picneers in putting up the first medern secondary care
nospital using u:n:mt:u'lw 1e 0 provide expeit caie. As a piiot pioject a :.cLU||ua|y ievel nospitai was set ub in a \
called Araconda 16km from Chva DnnJlnhnn :nnm Thls an hnd
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called / da 1 ¥ latior sl ed hospital was equipped with a CT scan, 2 my
uttrasoiing, FCHO, :-'ii'nr-'-r«‘"- laboratory eqiiipment, an incubator, automated FCG efc. A paediatrician, a general phy
and a general surgetn were available in addition to genera‘ '*u‘*' "‘ctcrs.
Sf r’rin_g jf_rom simpie wep cameras and iSDN felephone iines foday the viiiage hospifai has a state of the art
I A i (o]
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Chciiingi. A Spociony Giaigineo 50iowoic (.‘-‘.c—discopc, Was Uscd and thic lini
TOm Aragonaa. . 1mages of X fays ana uirasouna Were scanned; COMpressea ana sent mro 15:“ N fines (h4 X
CT images being DICOM compatible were drect!v electronically f
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= consui
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avananie at the relemeaqicine UNIt at LNennar rrom Yam e 'spm Arrangements are NowW peing made e provide emernt
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The Raikht doctore recorded the 1),11 ant's FO( 'lin.i‘l,S an Fvent Rec mur':v) a
siiail eicdirviig s:utuplucut reseimblin 1g a a TV remoie conirol. 1t van record
live the FCG data within a minufe and transmit it over the telephonc.
Simuﬁanq,auslv, videos of the patient's condition were {aken by a tiny
camera and the doctors' comments recorded by a microphone attached to a
~ramaniter| Than ﬂ-u.“r dialied the telenhone pumber 0 of

computer| Then they dialled € lep berofa
which passed on the daia 10 the spcc1.all<t< in Ahmedabad,
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lelemegicing Kessarch Insniinie (1 K1) Ahmedabhad, which has
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abread. It can be used to transmut online ECG, C! scans, magnetic
fesosance imagina. Cathlab repons, pathological zeports, doctors'

Presoripiions, Tvped and even handwritien noies, and moving images.
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heartbeat through an electronic stethoscope which could be aftacnpa o the

computer at the peripheral health centre.
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1eiemedicine in india

Saniav P. Sood
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feap the MosL CUL ol 1eigmedicine.

mmunications and Information Technology, Go»e. nment of India, has classified
e of the thruct areag for deve!f.!pme. t in the country. In sync with the policy,
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Liliualed a pioject Calied "Developiment fTeIe iediciine Technoogy . Hence, the
acTvities In |elemenicinge, at Lentre 1or Electrenics Design & Tecnngolegy of india (an IS0 9662
ertified institute under Department of Information Technoloay, Ministrv of C&IT, Government of
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1, All India Institute of Medical Sciences at New Delhi,
2. Post Gradiiate Tnstitiite of Madical Faiication and Research {Nehrii Hospital) at Chang digaih.
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AS regards me, 1 am wnrxmq as a senior esian engineer and am discnarging the duries of a
Svstem Enainesr-cum-Coordinator for this Nationa! Te!r—:'“' ".‘cir‘.e project at CEDTI, SAS Nagar,
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state of Litiar Pradesh) are among very few Inaian cities which enioy benafits of the State-of-the-
art commiinication fechnologies like TSDN. leasad lines sic Thr- proiect is currenily in the ferming
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secondary and eventually te'the primary heaithcare delivery le

Al CEDTIL, SAS Nagar, we nave naried ihe development as "Sanjeevani” - an iniegraied
Telemedicine application socftware, It incorperates latest software technologies to reap the mos
offered 'r\\r Ta!nmcxﬁirinp The foremost reqy virement of any ar\n!gr;nrlnn of 77 in Mpmr‘lr)p ina
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friendlv, it supboris 3 comprehensive patient medical record, DICOM imaae format, video
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provide medical information and services. {Perednia °nd Allen. 1995).
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- when a diagnnsis or consuliation mav be made in the next 24 - 48
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has decreased 1n price and complexity over the past tive vears, and
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by V.Radhika, India Abrcad News Service
Pune, May 3 - Those iiving in interior Pune villages will now be abie 1o avaii experi medical
council well within their means. thanks to a unicue telemedicine proaram
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The Piune district administration has teamed U wqi‘h www doctoranywhere com and Tata Council
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‘;’n«: service, savs the Chiet Executive Officer of Pune district administration V. Ra dha, will reduce
the traveling time and expenditure of the poor villagers.
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'The success of the telemedicine projects at Aragonda in Chitoor district and at Mahaboobnagar General
Hospital over the last two years has spurred the State Government to push for telemedicine links with all
districts. Speaking to The Hindu, K. Anji Reddy, Director-General, AP Vaidhya Vidhana Parishad, said
before the end of 2003 the Government plans to connect all district hospitals with super-speciality
hospitals in Hyderabad through ielemedicine.

The APVVP has fixed low, and even fiee, user charges on various facilities to be provided and
superspeciality hospitals of Iiyderabad have been allocated different hospitals to link up with.

Dr. Anji Reddy fecls that telemcdicine is the perfect vehicle for a successful implementation of the
+ g o3y i = v 3 =3
private-public partnership in extending health services to the districts.

Apolle (Karimnagar) and CARE (Mzahaboobnagar) already have telemedicine links with district hospitals.
Nizam's Institute of Medical Sciences is on course to link up at ieast one district hospital before the end of
August. CDR Hospitals 100 has plans to link up two districts.

It is through the development of sofiware and the spread of communication infrastructure that
telemedicine has actually become a public health possibility from being merely a technology
demonsirator. Images iransmitied over ordinary formats have ioo many disiortions for medical use and
there were problems of slow network speeds. Mmt‘imnortanﬂv; integration of images, graphics, texts and
voice in real time has often proved an obstacle to sprcad of this tcchnology.

K. Subbarao, Director, NIMS says that the medico-legal aspects of telemedicine have still not been
properly worked out. "Who owns the images and accepts responsibility for diagnosis made on the basis of
these images," he asks. 11ll recentlv almost all the images transferred were not on the DICOM (Digital

aging and Communication in Medicine) format which is the only internationally recognised format for
medical image transfer. Moreover, most of the machines in use, uke CT Scans, Echo coiour Doppier and
ECG, were analog based and thus not DICOM compatible.

Apari from thai there were problems wiih bandwidih -- either it was i0o slow and unreliable or expensive
and impractical. As rcccntlv as Novcmher last year the CARFE link with Mahaboobnagar had to depend on
the VSAT satellite link which cost upward of Rs. 27 lakhs 1o install and about Rs. 1 lakh to maintain

every month.

The Mahaboobnagar telemedicine link is now working on a BSNL leased line of 2 mbps on its optical
fibre cables network and costs about Rs. 25,000 per month.

Says V. Giridharan, Managing Director, Karishma Software Ltd, the software solution provider for the
CARE - Mahaboobnagar link, "We can set up a completely functional telemedicine link, with integration
of all high end diagnostic machines, vzdeo conferencing and online medical records avallabﬂ.ty, between
any itwo cenires in less than one week." The cost of the computer equipment and software 0o has come
down to less than Rs. 7 lakh per centre.

The software links the high end diagnostic machines at the remote cenire with the super speciality centie
through real time transfer of images along with a parallel video conference between doctors at these two
centres. It is this clarity of imagces and the possibility of intcractive communication between doctors
engaged in diagnosis that has set the benchmark in teilemedicine.

The possibilities provided by this software solution has emboldened CARE to extend telemedicine links
as far as Orissa and even Assam.

The Government of India has plans to spread telemedicine all over the country. R.R. Shah, Secretary,
Union Ministry of Information Technology, told 7ie Hindu that the Government was even considering
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in the torefront of this technol ogy driven initiative, w vhether it was Apo Io's
technology demonstrator at Aragonda or the Hyderabad based Karishma

SSfiware's DICOM based solntions which even got a pat from our President a few weeks ago. PDP_ kS
india: Telem 9.;5_,5-1.% s Great New Frontier

An indigenous technology effort is wiring up its healthcare system

By Guy Harris, Secretary, International Society for Telemedicine

Champions of telemedicine, the systematic application of infarmation and telecommunications technology to the
practice of healthcare, have been very patient. By the 1980s, pilot projects begun amid great hopes in the 1850s
and 1860s had fizzied out for the most part. More recently', nowever, telemedicine has undergone something of a

O S ¥ ; unae
resurgence, as technology has begun catching up with aspirations. Perhaps nowhere is this renaissance so vitally
needed as in India.

With their dependence on high-handwidth rezal-time technologies, most fr—*lpmpdmmp projects of the past decade
have been il suifed tc India; Now. tholgh. \new hopes are being engendered there b" 1e confluence of low-
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vatdwidth telemedicine with a growing midale class, an unpluvu g teiecor munications infrastructure, a world-class
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scftware industry, and a medic

The facts on lndia's healthcare situation are sobering. With a ratic of one hospital bed for every 1333 citizens, the
huge cot mtrv IS Tar nd even the Phiiipnines, at 1:6800, let aione the Uinited States’ 1:212. To get to a more

of 700 new 250-bed hospitals for years tc come.
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india has one docior for every 15 500 people. But most doctors iive in cities, whereas 70 percent of the
subcontinent's populaticn of just over 1 billicn lives in rural areas.

Figures on the percentage covered by health insurance vary from 3 to 9 percent. For the hundreds of millions of
poor Indiang, healthcare 1€ nominally 2 government ecponszbm*v But spendmg on healthcare represents only 0.9
percent of gross domestic product, s gainst around 14 percent in the United Siates..

The basic unit of the public system is the Public Health Center, which is typicaily staffed by one or two general
practitioners and 10 or so nurses. Each of the centers has a few beds for simple in-patient procedures and perhaps
X-ray and lab facilities. There are oniy about 23 000 of these for some 600 0G0 villages. Above them in the
ha::|thr~=xrn hierarchy are district hospitals and, in 2 few cities, multispecialist hocr\;fal: To get care, those who ¢czan
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efford it typicaily spend days traveiing.

Another complicating factor is that india's government-run healthcare system must coexist with hospitals run
bypublic and private trusts and with an active private sector, which caters to middie- and upper-class Indians and
can pay salaries around 10 times the pubiic rate. Even the most prominent private group, Apollo Hospitals

" manages only about 4000 beds throughout the country. There is nc doubt that countless men, women, and
o
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Two goverr*men'. institutions are le:’dmg the way. One is the indian Space Research Organisation (iISRO). The
linistry of Information Technelogy, which already has 200 sites used for telemedicine and other
PUrpOSES. Tne siles are linked by 1286-ki/s inlegrated-services digitai networks (ISDNs) or by satellite and offer

occasionz! videoconferencing for medical teleconsultation and educztion.
-r = 1:..:4,:.,... Y L RN S e S, g I ‘ N A T P e R I o P ' e e f\f‘\4 Vabaips)
108§ VITUSITY O EOITANONn 1 e r""‘!n b |‘l:)ll()”c‘ IO nNagies L/i:'Hl‘::l p Sis lHlb IHUHIH (L8} unrlg Oi- Illle g D0&4-KIS

—

iSDN ""W'M three teaching instit mmc, the Sanjay Gandhi Post Graduate instituie of Medicai Sciences in
Lucknow, the All-india !.m.mm of Medical Sciences in New Delhi, and the Postgraduate Institute of Medical

Sciences and Research in Ghandigarn. 1ne purpose of the network is collaborative medical education and

rasearch
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in a monthiong hookup after an earthquaice, teiemedics transmitted daia on 750 patients to speciaiisis 300
km away

In addition, ISRO plans to launch the statewide Orissa Telemedicine Network to provide physicians in this
lmnm/nrlthd ate with teleconsultation and education programs. The agency 15 also I21 lnchmg telemedicine
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iects in several other areas that have been particularly underserved by healthcare professionals: the Andaman
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ige in the state of Jammu and Kashmir.

w
=
&
T
QO
T
®
=%
=
g
®
o}
3
~
®
5
3
)

ommunications infrastructure. Apollo

veer. 1he 40-hed hospital was newly

so provided acces
A ed c A . veiy

is
ew, small hospital

ﬂ)
I 5 ®
o
) ¢

L]
=
9
3
(14
=]
-
oo
e
@ ¢
2
)
"
s
0
1]
50
m
J
j [®]

P=Yall |inmpnr lnm |harr\re anad aiactrac
eyuipiie SR OG
1

D om

&v'a-labk. i uddutlun ‘EO g\:l e
VIUEUWHICIEHLIHU sorme
formerly Madrzas, Datz 1

a ARRE"
th store-and-forward and real-time technologies such as

e peen provided to his viiiage aione from speciaiists in Chennai,
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lly developed software package, Mediscope.
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This last indicates a characteristic of Indian telemedicine—it is a largely indigenous affair. india's plUUIUIOUb gift
information technology has produced worid-ieading sofiware and systems, obviating the need for expensive
imports. The range of systems developed is already wide, among them assorted mobile vans equipped with basic
patient monitoring (iike eiectrocardiograpns) and short-range wireless communications equipment. It might even

serve as the basis for an export industry, particularly to other countries with limited IT infrastructures.

an telemedicine really make & difference in India? Two recent events su
27 January 2001 devastated the western city of Bhuj and ieft thousands d and many more homeiess. Within 24
hours the Online Telemedicine Research Institute (OTRI) in Ahmedabad, about 300 km from Bhuj, had established
satellite telephone links pbetween an emergency command center in neighboring Ghandhinagar and various

facilities around Bhuj, including one housed in 2 tent.

gg*ot it can. The Gujurat earthquake on
ead
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in one montn, the hookup transmitted to U ciglists in Ahimedabad appr oximately 750 sessions li'lvuwn‘lg o] Illldllly

X-rays and eiectrocardiographs of patients in the disaster area. After two days, the satellite phones gave way to the
more economical V-SAT (which requires a 2-meter dish), with phone lines and ISDN being added as infrastructure
was repaired. Much of the imaging and dala iransfer was mediated by Pentium 3-based PCs. Eventually,
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engineers established a full-tledged telemedicine =y°tem ct_pplvmn teleconsultation in pathology, radiclogy, and
cardiology over ISDN lines between district hospitals near Bhuj and others in Ahm edabad

The second encoura g‘h prc,'ec was carried cut curing the Kumbh Mela, & Hincu festival held every 12 years that
last year drew 25 milion uar....s o the banks of the Canges River. Here, the O H .\l and the Sanjay Gandhi Post
Graquate instifuie esiapiisnea a siaiion under ine soonsorship of the iinistry of information Tecnnoiogy to monitor
levels of chelera-causing bacteria in the river water. Mic scope images of sam .ples of m creo'qan'sr“s from the
river were transimitted -0 he Institute's exoerts in pathology end microbiology for identification and an |2WS:S Hal
addition, radiniogy and cardiclogy data was transfarred to speciaiists for the total of 202 piigrims who feil ill. The

project ran for 45 days
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Surgery at the Sanjay

Pathologists have been something of an exception. Just this past December, the Indian Association of Pathologists
and Microbiologists organized a symposium on telepathology at their annual conference in Mumbai (formerly
Rmeav) Amnnn other tonics, the more than 500 pnrﬂmnant: heard a farmal announcement of fhe ecf:ahli:hm Nt

gf aifree consu!tar'cv at telepathologyindia.com, providing secend opinions on diagneses from a

N
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and internationai experrs

A number of other dot-coms are in the game, including DoctorAnywhere.com, a Web-based service through which
more than 1000 physicians in.private practice now consult with specialists. in Aprii of last vear the service was
offered to the public health system at no cost, beginning with a mi t program at a Puhiic Heaith Center in \_/\_/agholi:

n arm of the country's

nezr Pune, in collabor U o mmunity \ e hum

iargest industrial aroup

Perhaps the g*eatest iesson of india's recent telemedicine experiences, and one appiicabie to any deveioping
R s e Ay

County, i5 that & 1acR of 9] |yo;ua| inirastruciure no :Oi—igef precludes ine dev'elopr"\e’h of an effective healthcare

sysiem. Tne Vvest s resource-iniensive speciaity-care institutions, the cornerstone of industriai Age medicine. are to
large extent obviated n the Information Age by telemedicine. 'ndia czan be the template for 2 new kind of
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DoctorAnywhere.com
telepathologyindia.com

Our Vision is to provide a model of Telemedicine, which self propagates
throughout india and into the deveioping worid. it will provide a channel for
. continuous access to the most sophisticated medical support systems, at all
~ times. Further, Telemedicine sH H improve patient care, enhance medica
training, standardize clinical >, stabiiize costs and unite clinicians
worldwide.
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Apolln Telemedict

cine bhelieves that this will only happen with the usage of user-
friendly technology tha

t is cost effective and scalable.

Offering medical advice via remote communication networks has grown to
become an esiabiisiied service in the deveioped world and Telemedicine has
heen recnnnr;nﬂ nv the World Health (_)rnam?:mnn as a cost eftective
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practical method to deliver hesltheare to a.l,

india, ov.:. g to :t:. ‘v...st cx,,an:.e of land, hau its popula‘uor‘ scattered Cf this,

specitic and \lpr\/ orten the majority of the nont ||atmn does not get Ihe henefit
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of specialized medical treatment

Teiemedicine aliows us o present a time based, but value-added, model that
sfficiently utilizes the scarce resources allocated f healthcare services.

in india Telemedicine will in addition to heaith reiated referrais:

e Allow for it to be used as a channel for communication.

o Allow "community-reach’ programs in getting th
messzage 2Cross (potable water, village sanitatio

family r" itrition, ete)
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s Bring the private insurance sector initiative to the rural popuiation.

e Allow the state to monitor distress and epidemics & epidemiology

ort.

dia, patients are couniting the benefits,
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41incss is 0o longer a nightmare for thosc living m the remote villag
surrounding a non-descript to‘. vn 1n the Chattoor district of Andhra P ade
Gone are the days when they had to rush a sick villager in the middie of the
n
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ight 10 2 city hospitai hundreds of kiiometers away so that his or her hfe ould

be saved. Now, the new h ospita ital in the town has access to the best medica
treatment and expertise avaiiabie anywhere in India. Actually, what ihe hospital

offers is the abil tjv' for in-house physicians to consult with experts and
specialists from top hospitals in Chennai a nd Hyderabad without traveling to
those cities. memy to telemedicine in India!

And telemedicine under Indian conditions won’t be limi ted to remote consultation and
referral services — it canralse b an impoﬁ‘n tool for public health administrators.
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and public health. Plus, home menitering of pfx— 1ents is attracting much attention. “With this

teumonozv we may be able to realize tuc goal of ‘Heaith for All" faster than with traditional
means” commented an IT Ministry official, In tact, the World Heaith Organisation (WHO) has

recocmized telemedicine as the means to de iver healtheare to all.
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India’s first telemedicine project in the commercial arena was launched on April 13 at Aragonda
viliage (Andiua Pradesii, South fudia) using sateiiite and computer iinks. But that was just the
oefnnnmc \ series of cm‘_n pr }ecm will soon hecome npexajmnal at several other iocations,
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Lelemediclne project, e privale seclor Hospitdl chaln, Apolio HUbuitala Group. hias sel up a 50-

bed telemedicine center equipped with facilities like operation theater, ("l-scan, X-ray and an
integrated laboratory. The center has .“ee. connected via satel hrc to Apollo’s s_nemahzed
hospitals af Hyderahad and Chennai, hoth of which lncated several hundred kilometers away.

Using special hiospital information software and hardware, doctors at the telemedicine
center can scarl. convert and send dala images (o (eleconsuitant stations at hospitais in Chennai
and Hydgra_hnd The fm‘lhfy will be used for sepl{lqc reterral services. second opinien, post-
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aciite care, interpretation services and health education. For these services, villages earlier tised
10 go 10 a teaching hospital incated more than 100 kilometers away. “The 1;3 is to t_q;e modern
ze il

healthcare even to the remotest villg, age, using advaices in information technolog
Prathiap Reddy, chairman of the Apoiio Hospitals Group.
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teriiary ceniers i five states,  We tieed 10 connect uﬂ thic three ievels of the h aliiicare systei
in order to reap full benefits of telemedicine. In this endeavor, private and i
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Hyderabad tis Miarein hie cliecked vut tie details Of Lie elemedicine nitdtive.
very wondertul (‘r\mnn ution to the healtheare of people whao live in rurai areas and | hape

con ut eonl no mr
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peonle all over the world w
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tach medicine can g0 ta everyone, and not mcf to nPnp‘P whao five in mg cities,” Clinton
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commented while at the A APOLS Kiosk setup at Hyderabad’s Mahavir Hospital, where he
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Jiiavawada, another city in Andhra Pra
. f yet ano ¢ arive in tln e private sector. The project at Tadepal
being execut ‘d bj, the Soum, { dr International, floated by \"RI entrepreneur-doctor
Suresh. The compan elling up a remote medical diagnostic system for the rurai Uouuiauon
The nrnjp et

re center at \/mzvau; 4. and the creation of five recional diaonastic
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T "t."._ which will be linked to 100 0 general practitioners. I siiccessfiul,
roject won e need of approximately one million peopie. The core center, a 250-
beu hospital, 1s nearing completion and likely to be inaugurated soon. The Iec,momay
Development Board ( "'DD ). an arm of li 1e Ministry of Science and Technology. has extended
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financial suppert to the Ks. 100 millien project by shouidering 30 percent of the cost.
The Ministrv of Information Technology has already initiated a Technology Development
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Inttially, three nremuer medical institutions at New Delhi, Lucknow
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tele-diagnosis, tele-consultancy and tele-edication
ected tn ane hospital at near by fown, “We are inolting
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rease healthcare costs.
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Getting Wired for the New Age
A country like India; there'n

‘vfmntn 1S 1TVINg ic 1o setii
the Indian Space Researct
latest Insat-3D satellite, I
the first time.
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Do you have comments abcut this article? Please give us your FEEDEACK!
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s in distant and rural areas to avail fimely consultations of Specialist
t rdeal of traveling long distances at large expense. The facility
ransmission of patient’s medical images, records, output from medical devices
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text of distani ural areas, the teiemedicine-based medical care is

‘iedicai Coliege & Research Institute (SRMC & RI), Chennai was established by
! s a ‘not for pmfst Trust fo rnece | education
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tew cpecialists. Super Specialty ssrvices In card!o!ogy, cardio-thoracic surgery, neuroclogy,

nephrology, gastro-enterology, urology, plastic surgery, stc. are obtained from the mainiand. A & N

Administration also provides Air Ambulance Services to patients with medical smergencies.
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Introduction 1o Telemiedicine

THis introducuion  teiemedicne 1s based on a presentation given by Dr, Susan Zoiio, Director of the Telemedicine Resource Cernter at
tie Univel sity of Iuwa, Culilact susali-2uliuiuiowa, suu

e Institute of Medicine defines teiemedicine as "...the use of electronic information and cammunications technoiogies to provide and
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. Telemedicing ales embraces the management of &
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Talemedicine arose griginally te serve rural "opul'at!ons aor any pecpie who ars geographicaliy dispersed -- where time and the cost of

fravei make access f the hest madicai care difficuit. Now, it is increasingiv being used in mainsiream medicine, to ailow doctors the
arience,

warld ovar o share expensive resatirces and vaiuahie 8

Taiemedicine is increasingiv ginhai in ite reach; in 1847 there were 188 active programs aronnd the warid, including Tsraei, Chiie,

i
Tndia. Taiwan, Japain and the LSA

|elemedicine Is Increasingly alobal In Its reach; In 1897/ there were 188 active programs around the worid, including Israel, Chile.
inaia, faiwan, Japan and me UsA, INe avalaniity of [elemeaicing Is aepenaent o a large aegree on telecommunications, ana on nigh
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Tie nﬁportaf\.c of ucnuwmm may e seeit i @ siinpie cxampue With a 28.8 Kbps diai-up connection, transmission of a standard A=

P ~n o U om0 T A i gty sz da ith e
TGy LGRS 234 utls; Wit B T e ac 1.5 WIES IL lanca o0 5CConds; with o lngu Speca D33 Sircuit, it tares 1 second, \.:&.uuy,
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In the Middle East, Greenstar is/demonstrating ‘**'\: high- gus lity medical care can b._ brought te virtual! y village, powered by solar
GGt =] z
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enerdy and wirsiess data communi ited States to the regicn

in l‘,_nh_amhprl 1008 Ac nart af rha ArAninQ peare nDracass
1 DRESMDEN,) 2V2s, as Al atingongaing peqe RPracass,

Oir, ¥hailid Moidn, an arviesr in Graenciar on feiemerdicine, adds fo This narrative:
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The agrliest physiciegical monitering of astronauts, through pioneering work done by NASA, The
zemini and Anolio zcrrnnanrc in the i860's had two-wav video connections with space medical experis in nousron, and developed a

QU!\'E narurat rm)d(-1 nr interaction from arbit that featyred taking care of routine heaith questions and needs, and early experiments on

This was followed by trials at Bosto i Alrport, and paiticipation by native American reservations in the STARPHAC proaiaim.
Telamedicing in thes devaianed wo v "virtuat tran sumxdtioﬁ " I critical situations, the ability to keep a patient where he is
and not have to stage an emergency evacuation, with all | cUats and dangers, can be vital to the patient's survival and auality of life
But in the developing world, telemedic elivers access to a high level of care where it is simply not available, at any cost.
Se Greenstar, with its built-in infrastin e of power and telecommunications, delivers the olatform on which telemedicine can exist
in the develgping werld wandithrot ich knowledge andiexperietce canibe effectively diffiised
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e Uepl. ol Delense, belhesde Navai Medical Center
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« DeKalb Medical Center, Philadelphia, PA

e Fast Caralina Medical Cantar, Greenville, NC

= Bowman Gray Medical Center, Winston-Salem, NC
e University of Arizona, Tucson, AZ

s Arizona Telemedicine Program, Tucson, A7

s Emergency Medica! Asscciates, Booten Township, NJ
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1he Hong Kong Polyiacnnic Umiversity, Hunghoun, Kowioon, Hong Kong

University of Hawaii, Honolulu, HI

Universitv of Marviand, Baltimore, MD

aining Institute, Washingten, DC
Medical Researcn Councii of Scuih Africa

Area L AHFC, Rockv Mount, NC
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University of Tennesses, Memphis, T

Cabazen Rand of Mission Indians, Indie, CA

o

AVDA De La Universidad, Caceres, Spain

Indiana University Department of Surgery, Indianapolis, IN
University of California Davis Teiemedicine Department, Sacramente, CA

National Rehahilitation Hospital, Washington, DC

epartment, USNavy, SanDiego, CA
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East Carolina University (ECU) and ECU Medical Scheol, Greenville, NC

Pitt County Memarial Hoepital, Greenville, NC

Daptist {iospital/Wake Toiest University, Winston-Salem, NC
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lediheip International, Queensiand, Austrailia

Panpla Repiiblic of China, Malaysia, Thdonesia

FUNEN Project, Pune, India and Walnut Creek, CA

The Secretary of Communications, Argentina
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United Telameadicine Services, Corp., Bethesda, MD.
lic University of America, Washingten, DC
Mission St. Joseph’s Healih Sysiem, Ashevilie, NC

Cardiothoracic Research Foundation, Escondido, CA

NASA and the Global Telemedicine Group, McLean, VA
United Therapeutics Corporation, Silver Spring, MD
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Memours Children Clinic, Jacksonville, FL
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Alaskanative Tribal Health Consortium, Anchorage, AK

The Hona Kona Polvtechnic University, Hunghoun, Kowloen, Hong Keng

Hawai

University of

5t. Francis Healthcare Systems of Hawaii, Honolulu, HI

Southern Reaional AHEC, Fayetteville, NC
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University of Maryland, Baltimore, MD
elemedicine Training Institute, Washington, DT
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laskanative Triba! Health Consortium, Anchorage, AK
» " TheHeong Kong Peolvtechnic University, #Hunghoun, Kewleen
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e St. Francis Healthcare Systems of Hawaii, Honolulu, HI
s Southern Regional AHET Fayetteville, NC

e The United States Telemedicine Training Institute, Washington, DC

e Medical Research Councii of Seuth Africa

e University of Transkei, Eastern Cape, South Africa

e Universily oif Tennessee, Memphis, TN

= Cabazon Band of Mission Indians, Indio,
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e  AVDA De La Uimnversicad, Caceres, Spain

ERCER
As Tive-year-cid Theias iay in bed in the censuiting reem at the Aragonda Apeiic hospital in this
remote village, about 17C km from Chenna;, doctors first diagnosed a murmur in the heart and he
was put on colour doppier.

As the cc!our doon!er images were transmitted to its hospital in Chennai us r'a special
atric C .rdio og ist Drﬂfﬂ Shekhar diagnosed the case as "Sallot's Te ‘ gy
Aiter a few hours consuitation with surgeons a d ospital
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1dy, The cnild was transferred te Chennal Apciic hespiial for SLrgeN Lr
te
l

airman Dr Pratap C keq L
Reddy told that this facilitv has heralded telemedicine in India and that as a special case Theias
would ba onaratad free of cost and all the ovpenmc borne hy the hogpital.

Privanka (11) was simiariy qi aqnosea navmg 2 hoie in the heart and che is being shifted to
Apollo's Hvderahad hn;pifa! for surgerv. A Philanthropist will bear the cost of the consumables

bl } 1 ;:rm':dc it services free as'a speciai case.
D1 Reuuy DU in tins vmc:u-_- was ieriied 1 @ puliock Cait Lo @ priimaiy Scnooi. in contrast a hehpao
's now being readied to bring union intormation |echnology Minister Pramod
Mahaian to farmally de ! ra onan this 50 bad hospital, a pioneering ventire that will give access to
the best medical faciiities in India to Aragena with a population of 4000 as also surrcunding

T

~
viliages wiln & pepuiation © 00 at @ nominai cost.

The public cector oriental insurance corporation has also stepped in to prov-ﬁn medical insurance
1o the vi!:ages at a premium of Rs 1 per cay. Dr Reddy, who had built Asia’s Iurgest pnvaue health
care g ro lp wnicn is aiso the seventn iargest ln tha worid, nan nnnP it again, tnis nmp by n.rmmno




. Tnlnmodlf‘mn which is aiready in vogue in advanced countries, puts heaith car
nan d 'sed for remote

v care physicians an nd patients and is

ouch with remote clinics, hospitals, prim { u
consui mg, medical diagnesis, treatment an d continuing educaticn. Dr Reddy said while advanced
imedicai facilities were avaiiavie in iarge ’ues rural areas at best had only primary 1eal
centers and the Telemedicine (nitiative made hy the hospital was tc bridge the geographi
distance and taka health care from v‘h:f neonle who have it to the those who don't.
Prime Minister Atai Bihari Vaipayes in a message congratulated the hospital group for the
initiative. US president Bill Clinton during his recent v:s:t to Hyderabad was all praise for the
initiative that ic "v':'bc:u‘f“c:\r“= tn ravaliitionize health care (Ju:-hm:-r\’i in the yiiral areas hé h(‘.li!)ifal ig
DUt @l @ CO5L 07 R5 T Cicie and i5 Squipped (o proviae pirimary and secondary <ar
The Indian Sbace Research Oraganisatic
and Winre have eyvtandad their eu
COINVEIL @ind 3€iu 4Gla 1imayss L
Images shall be compatible §0 as
Reddv said in the phase two of th , i
tertiany centers in "‘.-"3 states of Maha tra, Gujarat hya P } ant
Andiia Pragesii WUUI | e covered. Fhese three wiill connect 2500 primaiy centers, 500 secondary
and 100
tertiary canrars all ovar the colintiry and attempt to extend the services to the developing world,

it wili aiso extend the services bevond national boundaries to connect internationai centers of

excellence with lccal ' medicalinstitutions via the telemedicine link. Dr'Reddy said the
vision of the Ai‘ag:‘:f‘u‘{:g telamerdicina pnr’il:l.:a\/()l is to pro vide a siicces Ui V\IUI‘“i'g model for riiral
telemed :cxre and its imple mx.r.tatzon .rcug..cut India and the devel opmg world. Telemedicine

i
initiative nere is the biending of two worids--the traditional and the jet set.

internationai Teiemedicine Markets & Business Gnnortunities
l.\n Aillt ilﬂ Ti0im hu‘;ﬁ [ Talsitier i'l/ itis wf:in(')h

Profile: Taurus Technologies Takes an India

A small company cut of Newpart .“\_...,, VA is attempting a huge pr roject: Taurus
Technoiogies -- under e direction ui CEG Arvind Fatei -- is Lrving to get tie Indian
government to buy into 2 plan to install 2 tleet of multimedia-based kiosks (with satellite

R B (R S N W T e IR e =

CONTIT T .-lur\nw. thini |nnn|i| the ciibcontinant ag AacC hpan w.-nr o nvinu ll‘unl(\uwl l“ulalhg e "(p-

y Hiit

aiC VGiious ponacal c.'....w:tics, a5 a government shift may soon take p%acc. Taurus
y company Inferesieq in e project, aitnougn we cannot mPnhfy for ceriain an

rs. (It is en*:rnl" 055 |ble that a Huahe 5 sav ora ccnscrt:t.m c large ha'dwa

-

al  himcalf boin in Trdc:q told GTR that the gover nimant ig cmfdnu\/ interactadd

..\.qu\.nm the p:amt f om the snall plav'crs t. at ﬁe big guys
are only after e DIg DuCck narge demo, iake the money, and ger out. whereas, tney,
DEOH i sted and the organic connection to the place are more interested

in a sustainabie solufion. We make no )ucgmnnt here because we haven't the facis -- yet }
Taurus i3 a systeimns integrator tying Lo ieverage a backgrourid in systems engmeer.ng

for nuclear piants Into the Internaticnai neaith-care arena. The idea of their contact in India,

/olved with Patel's helb, is to flood the countrv with kiosks eguipped with basic diagnastic
E‘EPnQE connectad in 2 Cnmmqmlrahnhr noda rhpi’ r;:]l(s to the rnrunq;al CLII’\MI’T mnrnr wihich

\-.5!-"
il Wi 1inks Dacr

N 1O v,
oD IS 10 put togetner '[n" supsystems for accepting CH‘!“”!’Sp data feeds from

laurus' 1o 1_‘ g
avervihing from 1ab equipment to EKG to radicloay sources.
T ' T - ol RA W iiw i
11IS 1€ alid MIGHSY AiVGiIved |

“IT the | polimical| approvals happen, wp ‘d like to do a piiot project around Delhi in the
next 80-1260 davs " Paiel informed GTR. The rost-per-kiosk woiild riin aboiit $150.600 o star
Wwitht Part of ths deopithat deivec thekinek :d'“ is that once a working medel is generated
SysLcilis III'LCLIIC!LU 1= Will swal i ill al |U UI lVC UUWfI I.IIC LD‘*l

Ihe Indian telecom infrastructure 1s basically being developed along Eurcpean lines,
with F-1 lines taking nrecedence. F-1 lines are in terms of bandwidth hehwesn Tt and T3, A
4 L id= TIMRAA mytmam e v-nﬁ_r\v-."i-.,v fnmam Frarmast oAr
1:5/0My T DMA numsihasiresanthy baanituirnad sy
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APA Teleheaith Mini-Convenion, Boston, August 21-77
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Telemedicine for Rural Areas

Nerges Mistry and Noshir Antia

The Foundation for Research in Community Health (FRCH),
84-A, R.G.Thadani Marg, Worli, Mumbai-400 018

Abstract : The creation of a community based health care system for rural areas visualizes
the development of multiple levels of grass root cadre of health and development workers
who eventually link up to existent tertiary care services. Much confidence can be generated
on a first line referral for the grass root cadres in the form of a diagnostic software package.
Thus SYMPMED-I was developed by FRCH in 1988. An upgraded diagnostic and treatment
software (SYMPMED-II-E) has been designed in JAVA with additional features incorporating
clinical examination findings, pathology tests, pediatric doses, drug information and side
effects as well as ancillary information on national disease programmes. The software is to
be supplemented with visual literary material supplied to the village health workers who will
be trained in its use. A description on the development and content of this package for the
internet and its potential for use in rural areas with the aid of telecommunications is presented

here.
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Introduction

Both the public and private sector have failed to deliver in the area of health and health care
Whilst the former has rampant unaccountability, the private exploits and both posses practices
features that are irrelevant to their country’s needs. Much of it has roots in the great cultur:
divide between India and Bharat. The ultimate aim is to build up an alternative form of
health care system for rural areas that is equitable, accessible and cost-effective based ¢
the principles of decentralization and possessing a graded structure of functionaries.

Over the last 30 years FRCH, a public trust functioning from Mumbai and Pune hz
attempted to conceptualize and demonstrate a people-based form of health care syste
particularly for the rural areas based on the principles of the pioneering Report of ICSSI
ICMR - ‘Health for All - An Alternative Strategy’, 1981 (1). Its extended experience among
many others has shown that ~ 85% of health care can be undertaken at the community lev
by t:ained workers who are drawn from the community and who can fulfill both the technic
and socia' demands of heelth care humanely with full accc .intability to their neighboul
Women even with minimal education, with their intrinsic quzity of care and nurture ha
proved to be admirable health workers as well as trainers performing a wide variety
functions both in health and iliness care.

A graded form of community based health care described by FRCH is presented

.

Figure 1. Whilst clinical skills have their place as an inverted pyramid, social skills ¢
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Figure 1. Organization Structure - Community Health Care System (CHCS)

encouraged with the same intensity longitudinally. Training modules striking by their integrated
nature are imparted more in the form of experience sharing and discussion. These have
been now compacted into courses for distant education accredited to The National Open
School. Confidence generating and networking are the keys to the development of health
workers at the grass roots notwithstanding either their socio-economic conditions or. education
levels. One of the most important criteria that sustain confidence is the build-up of a referral
chain that supports the first level of workers to handle emergency or diagnosis and referral
of difficult problems (as well as facility of transport) to the nearest centre where appropriate
medical aid can be provided. If such support is not available, it leads to the eroding of
confidence. '

The FRCH experience over the past 3 years in the Parinche valley in Purandhar taluka,
Maharashtra illustrates that trained semi-literate rural women can handle ~ 55% of iliness
episodes in their community (Fig.2). Whilst providing humane and accessible quality health
care, this has led to considerable reduction in illness expenditure (Fig.3) and generated
useful micro-level health information viz. morbidity patterns, (Fig.4) birth and death records
etc. which is difficult to generate otherwise.

~ Health information systems exemplified by these can form a powerful local data base of
symptoms that can be transformed to diagnostic algorithms usable in devising IT packages.
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Figure 4. Morbidity observed in a community of 4205

SYMPMED-| was thus developed by FRCH as< = pilot software package in the mid 80s from
its experience during the Mandwa project (2,5).

The building block for SYMPMED-I is a single symptom. For each symptom entered the
first step is to make the user aware of other symptoms or signs which are associated with
the presenting symptom and require a doctor’s attention or referral to the hospital. The
remaining steps included probing deeper into the presenting symptoms for elaboration of the
problem. At both testing and conceptualization level, certain shortfalls were noticed :

1. Trained personnel found this programme most simple
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2 There was no focus on examination findings - the reason being more weightage

given to therapeutic

satisfaction.

No pediatric doses

4. There were symptoms that
could not be handled by

SYMPMED-! (Table 1).

However, the programme
confirmed that a majority of problems
noticed by first level medical personnel
in developing countries are simple,
repetitive and treatable at home by a
paramedical worker with a few, safe
essential drugs. It also demonstrated
that flow charts which were anathema
to at least our health workers, could

“be substituted.

oo

Accessibility to such referral
information to a grass root level worker
in a remote mountainous village on a
computer is a tall order especially
where the advantages of electrical
supply may be snatched intermittently
or extended upto four days. The
inability to seek prompt medical advice
has resulted in several needless
deaths in the Western mountainous
regions of the Parinche Valley.

The system organization of
telemedicine is depicted in Figure 5.
The problem of unreliable electrical
supplies, wide voltage fluctuations and
lack of a repair and maintenance
infrastructure exclude the ideal design
of maintaining computers with
installation of the diagnostic software
SYMPMED-II in all the villages in the
Parinche valley area. Hence in
keeping with the local conditions, a
single computer based centrally in
Parinche village would receive
referrals for the software from selected

Table 1. Symptoms that cannot be handled

by SYMPMED-I

« Fever for more than one week

» Convulsion

« Abnormalities of consciousness

- Loss or diminution of power or sensation in any part
of the body

« Disorders of eye and vision

« Severe pain anywhere in the body

« Anything more than mild breathlessness

+ Bleeding from any organ

» Anything more than minor cuts and wounds

« Appreciable recent weight loss

+ Signs presented as symptoms

Anywhere
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Figure 5. Organization of Telemedicine Set-up
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areas in the valley. The telecommunication equipment as well as the computers will eventually
be in the charge of senior women health functionaries (Sahyoginis) who will be trained to
operate and maintain the same.

A grant from the Department of Electronics in the mid 1990s tested the feasibility of using
citizen band (CB) radio in conjunction with SYMPMED-I. The telecommunication hardware
had several technical glitches, low communication time, distortion, time and seasonal variations
and with lack of preventive maintenance, frequent breakdown and abnormal battery recharging.
The equipment recommended to us by the Ministry had a fly-by-night agent who simply
disappeared after sale of the sets. However confident utilization of the CB radio by local
women has been repeatedly demonstrated. This experience paved the way for defining
modified objectives as given below:

1. Development of an expanded upgraded diagnostic and educational software for enhancing
diagnostic and treatment skills of health workers at the grass roots in a rural community.

2. Explore use of radiocommunications for establishing a local referral network for medical
care.

3. Documentation and analysis of experience with respect of (a) fulfilling the needs of the

community (b) accuracy of referrals and (c) cost-effectiveness

Build-up of local health information.

Use of telecommunications / IT as multipurpose tools for local networking in education

and provision of public information.

6. Replication / dissemination of experience in other areas of the country.

o

The design of an upgraded diagnostic software SYMPMED-II-E has been based on the
gleaning of difficulties in diagnosis faced by the village health functionaries over a period of
time. Strengthening of the pediatric component, inclusion of differential drug dosages, danger-
signals at diagnosis and in the post-treatment period are all features in the modified version
arising from a needs assessment. Unlike SYMPMED-|, the programming language is platform
independent and programme aspects are created for putting on the internet.

A diagnosis is aimed to be arrived at through the recording of clusters of 65 primary and
71 associated symptoms, (each with their own confidence level for an individual disease or
condition) examination findings and findings of pathology tests. If pathology tests have not
been done then it advises on which ones to do. The programme incorporates footnotes which
feature drugs from all symptoms of medicines, home remedies, treatment outcomes,
prediagnostic and post-treatment warning signals and national disease programmes. Since
~ 20 drugs are intended for SYMPMED-II-E, a separate folder will provide details on each
of their indications, contradictions, side effects and changes. The storage of patient records
on a longitudinal basis with easy retrieval will be an advantageous additive for the system.
Features for constant evolving of algorithms is intended provided that the system retains its
simplicity for operation by local women.

The earlier experience with the CB radio showed the need for significant-improvement
in communication hardware and training of local users in preventive maintenance. The CB
radio has been replaced with an ICOM make Japan Marine Band held transreceiver using
the VHF band of 146 MHz. The tests were conducted with one base station set at Parinche
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delivering a power output of 25 watts into a fibre omni directional antenna and a hand held
set delivering 1 watt output. The sites for reliable communication have also been identified
in the valley. The key features of the radiocommunication system include:

VHF radio communication

Utility for broadcasting with amplification
Duplex communication

Networking with computers

Long-life batteries

Attachment to a tape recorder

Good voice quality

Robust and light weight.

PNeOO s GNE

SYMPMED-II-E will be augmented by printed material that will be distributed to each
peripheral village. Telecommunication from the peripheral villages to Parinche will be through
handsets transmitting to a base station at Parinche. As a back-up for communication problems
particularly in the mountainous area, a second base-station will be set up to provide reliability
in communications so that village in its vicinity can communicate with it for passing on the
message to the base at Parinche.

Training of women functionaries is a key element to the success of SYMPMED-II-E. A
selected group of village health workers will be trained in: ' ’

1. Eliciting of symptoms from patients

2 Transmission of symptoms and observations to the computer operator handling of
emergencies and '

3. Transportation arrangements and optimal use of printed material (text and
diagrammatic) provided to supplement SYMPMED-IL. - -

Of these a selected group of workers with enhanced diagnostic skills will be taught the
operations of SYMPMED-II-E through hands-on training at the computer and during simulations
of prevalent difficult conditions. '

Several modifications to SYMPMED-II are anticipated before a final version emerges.
Unresoited clinical conditions will be referred to doctors manning a clinic at Parinche though
onward referrals to doctors in distant locations is technically 2 possibility. These local clinicians
will also be software system administrators with capacity to modifi system rules eg. confidence
values, symptom clusters as well as information in the softwa:e.

A strong research back-up is necessary to test the system. A constant analysis of clinical
outcome of the referral is mandatory in the developmental stages to facilitate modifications.
At ground level, reliability of communication hardware and communication skills of the health
workers will also have to be monitored upon.

The above described approach to telemedicine is tailored specifically to match and aid
the skills of health workers at grass roots. Whilst it can never entirely supplement the
accessibility to a doctor, its broad information base can be a powerful enhancer of diagnostic
confidence as well as a tool for constant education towards Health for All. Recognition of its
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niche in rural health care and education will render it a powerful tool and not just another
technological gimmick.
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