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Introduction :

With the rapid advancement of the Information Technology the world has become too
small and it is just a matter of seconds to get in touch with someone across the world for
necessary information interchange. What was impossible in the past has now become a
hard reality because of the tremendous and fast development in the field of computer
science and technology. Calling the Physicians by phone for medical guidance is the
normal practice which is still being followed today with the limitations that medical
conditions can be described verbally. This may not always serve the purpose when the
condition of the patient is serious and the Medical Expert is far away from the site. In the
developed countries the situation may not be like that but for the developing countries
where the health care has not yet been able to reach majority of the population because of
the poor infrastructure and lack of Medical Experts, health care by tele-facilities may be a
good alternative to solve most of the medical problems. The modern communication
technology has unleashed a new wave of opportunities to the delivery of health services
and telemedicine is often proposed as a solution to certain health care problems in the
developing world (1).

What is Telemedicine:

"Tele" is a Greek word meaning "distance". So telemedicine means medicine at a
distance. The current definition of telemedicine refers to the delivery of health care
services, where distance is a critical factor, by health care professionals using information
and communications technologies for diagnosis, treatment and prevention of disease and
injuries, research and evaluation and for the continuing education of health care
providers, all in the interest of advancing the health of individuals and their communities.
It is an application and not a technology. It uses a hybrid technology incorporating
elements of television, telecommunications, computers and engineering (2). Telemedicine
is the process in which expert medical service from a far is provided through the use of
communications technology (3). It breaks down geographical barriers. Telemedicine
services can be delivered on a combination of technologies with a variety of equipment.
Most applications would require interactive voice and video the quality of which varies
according to the delivery system. The Internet services can also be used as a platform for
sending medical data, text, still images and limited full motion video.

Application of Telemedicine in the Health Sector :

In principle telemedicine can be used for a wide range of health care purposes and these
fall into three main catagories (1). Clinical (diagnostic and therapeutic), Educational and
Administrative

The transfer of medical images and clinical data for diagnostic purposes from remote
places to urban and city sites is the most important factor as far as telemedicine is
concerned. In fact it is the main cause why telemedicine has been given due importance.
But needless to say without proper training and education on how to handle the



telemedicine equipment and subsequent diagnosis by the concerned physicians, it will not
be able to create the desired impact. Dealing patient information with confidentiality in
the new protocols of telemedicine is also an important job for administration and the staff
needs to be trained accordingly.

Apart from these tele maintenance and tele quality controls also play a vital role to keep
the telemedicine effective and in smooth operation. However, it is not a substitute of the
maintenance in general. Maintenance of any equipment or systems is as important as
running the system in good condition and these can only be achieved through proper
quality control protocols. Tele facilities can definitely play a vital role in these areas. The
images of the phantom taken during the process of quality control protocols can be
transferred through the link for better diagnosis by an Expert at the other end, similar to
telemedicine for the diagnosis and treatment purposes, In fact tele maintenance and
quality controls are complementary to telemedicine.

Requirements of Telemedicine:

Strange as it may sounds the requirement of telemedicine is not that much. In fact it is
possible to setup a telemedicine facility in any hospital with a very low cost budget. The
simplest form can be a conventional personal computer with Internet facilities, high
resolution digital camera and a scanner. There is no need for any specific software for
telemedicine. However, adequate training for the staff and the physicians are needed to
handle properly the new gadgets of the communication technology.

Satellite stations in Uzbekistan, wireless connection in Cambodia and microwave
transmission in Kosovo have shown that the low bandwidth Internet can reach into
remote areas, some of them with troubled political situation and uncertain economic
environments (4). The implementation of broad bandwidth applications in these locations
had been more difficult and costly. As such the technical infrastructure for the
telemedicine in these countries were established with the Internet, email, websites,
chatlines, multimedia presentations and occasional opportunities for synchronous
communication via Internet phones and video conferencing. Each of these
communication vehicles provides an opportunity for medical education and medical care,
not to mention collegial support (5). The same is applicable for other developing
countries willing to implement the telemedicine.

The Role of WHO and WB in telemedicine :

During an international TELECOM 97 Forum on interactive telecommunication held in
Geneva by the International Telecommunication Union (ITU), Dr. Hiroshi Nakajima, the
Director General of the World Health Organization (WHO), chaired a panel discussion on
applications of modern interactive technologies for telehealth and telemedicine. He took
the opportunity to point out that information and telecommunication technology as "one
of the main driving forces in the current globalization of trade, economics and politics",
had "equally important implications for health" (6). He emphasized that "developing an



adequate and affordable telecommunication infrastructure can help to close the gap
between the haves and have-nots in health care".

The World Health Organization recognises the need to take immediate steps for
telematics to become part of its health-for-all strategy for the 21st Century.
Recommendations to this effect were adopted at the conclusion of a meeting which
brought together some fifty participants at WHO headquarters in Geneva in December
1997. The aim is to ensure that the benefits of science, technology and advances in public
health are made equitably available to all the people of the world (7). Director General,
WHO also pointed out that the rapid development of modern telecommunication
technologies presents countries with a unique opportunity to improve the health of their
populations and that telematics offers the developing countries new possibilities for
strengthening their national capacities for health research and the quality of their health
services.

WHO's commitment to using telecommunication for health was reaffirmed by Dr. Gro
Harlem Brundtland, Director General, World Health Orginazation in the Inter-Country
Meeting on Telemedicine (8) held at Riyadh, Saudia Arabia, 6-9 February 1999. She was
of the opinion that we must seize the opportunity to use these technologies not only to
ensure quality, care but to extend and improve it.

The three objectives of the World Bank's Sector Strategy in Health, Nutrition and
Population apply directly to telehealth/telemedicine. The World Bank's May 1995
Operational Policy Directive on telecommunication states that "The Bank encourages
governments to develop strategies to extend telecommunications services throughout the
population, including the least privileged groups. Services that are deemed necessary for
social, development or security reasons but that are unprofitable even under liberal entry
and pricing policies can be provided to low income (including rural) population groups
through communial facilities or rendered viable through limited, targeted government
subsidies" (9).

The Danish Trust Fund at the World Bank is implementing a Project on "Demonstration
of the use of telemedicine in developing countries", Project Number: 303-980812. The
Danish University Hospital has good experience using telemedicine and the above project
will be implemented in two developing countries Argentina and Ghana (10). Under
World Bank aided programme a pilot project on Telemedicine is being conducted in a
few districts of Kamataka, India. (11).

The role of IAEA in Telemedicine :

The International Atomic Energy Agency in Vienna is also playing a vital role not only
for the telemedicine but also in telemaintenance and quality controls (12). The Nuclear
Medicine Section, Human Health Division of IAEA is focusing the activities of tele-
imaging for tele nuclear medicine and tele-maintenance of nuclear medicine imaging
instruments. While a major part of the tele-medicine deals with the tele-imaging of
radiographic and X-ray images for the Radiologists, little attention has been given to the



tele-imaging in nuclear medicine. The emphasis of IAEA in this regard has drawn the
attention of many developing countries in the said area and requests of Member States for
the implementation of tele-nuclear medicine are already on the pipeline.

It is suggested by Experts that tele-maintenance project should come first and lay down
the basis for tele-nuclear medicine. This is in accordance with a past IAEA TC Project on
Upgrading Gamma Cameras where due importance was given to proper maintenance and
quality control of the equipment. However, in this case the two may be started
simultaneously.

The countries that have already made request to IAEA for tele-nuclear medicine are (12)
Zambia, Namibia & South Africa (RAF/6/023), Bolivia for tele-maintenance
(BOL/6/021) and Africa for tele-maintenance (RAF/4/014). South Korea from Asia and
UAE from Middle East are also in the process and more developing countries are
expected to follow the trend. Some IAEA activities in this regard are tele-maintenance for
IAEA assisted gamma camera and SPECT systems in Africa (RAF/4/014), National
Service Network in Bolivia (BOL/6/021) and National Service Network in Bulgaria
(BUIV6/006)

The main objective of IAEA for these projects is to establish a suitable communication
network for the transfer of medical images and data between the patients and physicians
for better health care and also to train the service engineers and physicists through remote
access in maintaining the sophisticated medical equipment. IAEA has the following plans
for tele-nuclear medicine and tele-maintenance (12).

• Start of tele-medicine in Asia in 2003
• Start of tele-maintenance in Asia and Middle East regions in 2003
• Start of tele-maintenance in Africa in 2001 and tele-nuclear medicine in 2002 or 2003
• Cooperation with WHO for tele-medicine and tele-maintenance in health care

systems

Problems with Telemedicine:

For reasons ranging from economic to geographic and in some cases the attitude of the
individuals not to adopt innovation that requires substantial changes in the way that they
are already used to, may be attributed to the problems of this new application. The most
common drawbacks to the system identified by the patients are that, they are initially
uncomfortable with the camera and they like talking in person to the doctor. Rosa Ana
Tang, University of Texas Medical Branch, Galveston (13) pointed out that lack of
adequate telecommunication infrastructure, lack of computer knowledge by the average
citizen and the cost of the telemedicine enterprise are the main problems in establishing a
network for telemedicine. Dr. Joe Cullen, the Tavistock Institute pointed out that cultural
adaptation and interoperability are the two main factors as the main constraints to
international telemedicine (14).



Stephane Gauvin, University Laval, was of the opinion that networking technologies will
increase competition and lead to greater concentration of expertise with cross-border
trade of services. These will bring difficulties in differences in environments and the new
economics of medicine. The most obvious challenge of cross border telemedicine
pertains to different regulatory environments. A crucial distinction should be whether
telemedicine is used by local practioners as a source of backup information or whether
local practioners are used by telespecialists as a remote pair of hands (14). Who is using
whom is still a question to be answered. Other than the two parties at both ends of the
link, the invisible third party like the insurance companies or social security agencies may
be important for reimbursement of telemedicine services and liability issues that may
arise due to cross border health services. Delivering healthcare cross-border is one thing.
Being paid for these services is another. This is a legislative problem and may become a
bottleneck for the implementation of new ideas in technology

The increasing rates of data compression and speeds determine much of the cost of
telecommunications related to telemedicine. Bandwidth will be a limitation for some time
to come. Until the desired bandwidth can be reached, compression of data will be the
driving factor in transmission speeds (15).

While implementing the projects related to IAEA activities in tele-nuclear medicine and
tele-maintenance for nuclear medicine imaging instruments, it was observed that proper
infrastructure in many developing countries for the setup of a desired network is not
there. Though image acquisition and processing are done locally and in few cases LAN
was setup to transfer data from one room to another, but that is not enough for
telemedicine. There is much to be done in image digitizing and compressing, file
standardization and conversion, Nuclear Medicine Workstations and LANs, transmission
and data communications, medical image fusion and Internet based nuclear medicine case
study files (12). Factors to all these problems are price, speed of file transfer, file
conversion, Internet connections and LANS, and payment for the Experts and Specialists.

Telemedicine and Bangladesh :

In July 1999 the Swinfen Charitable Trust in the UK established a telemedicine link in
Bangladesh, between the Centre for the Rehabilitation of the Paralysed in Dhaka and
medical consultants abroad. Specialists from neurology, orthopaedics, rheumatology,
nephrology and paediatrics were consulted. This low cost telemedicine system used a
digital camera to capture still images, which were then transmitted by email. Referral was
judged to be beneficial in 89% of the cases (16). This successful telemedicine system is a
model for further telemedicine projects in the developing world.

A scientific seminar on telemedicine in Bangladesh was held on 25th September, 2001.
The observations was that telemedicine system can play a vital role in reaching improved
healthcare services to remote areas of the country exploiting the advantages of the
information technology. It was followed by the inauguration programme of telemedicine
services of Bangladesh Telemedicine Services, a consortium of leading health care
organisations both national and international, under the leadership of Telemedicine



Reference Centre Ltd (TRCL). The international partners include leading medical
institutes like University of Nebraska Medical Centre/Nebraska Health System
(UNMC/NHS), Omaha, Nebraska, USA, Online Diagnostic Imaging, PA, FL, USA,
Telemedicine Technology Company, Mumbai, India, Motion Media Technology Centre,
Bristol UK and some others. The national partners include Telemedicine Reference
Centre Ltd., Dhaka, Comfort Nursing Home and Diagnostic Centre Ltd., Medinova
Medical Services Ltd., Createsmatixs Ltd and some others.

The Bangladesh Telemedicine Services is presently offering the following
teleconsultation services (17):

• Teleconsultation for second opinion—The expert physician can view patient file off-
line to provide his opinion on the basis of primary physicians' input from a remote
location of Bangladesh.

• Teleradiology: First or second opinion of CT, MRI, ultrasound, Echo, X-ray film,
JVU, myclogram, ECG etc. Interpretation or overreading services can be provided
from a distance where images can be viewed exactly as in real time using a high
resolution monitor.

• Telepathology: Complete pathological services using digital microscopy and video-
microscopy covering all areas of pathology.

• Home health care: Patients can be monitored in their home from the medical facilities
using a normal phoneline.

• International referral system.
• Complete patient management: Includes testing, imaging, interpretation of patient

data by respective super-specialised physicians and other health care personnel of
advanced medical facilities.

• Complete diagnosis and treatment advice can be coordinated by physicians of two or
more sites within and beyond boundaries.

Bangladesh Atomic Energy Commssion has thirteen Nuclear Medical Centres and one
Institute of Nuclear Medicine in the country. Nuclear Medicine is quite popular here. All
the Centres are equipped with gamma camera for nuclear medicine imaging. Tele nuclear
medicine and tele maintenance has ample scope for its implementation in all these
Centres. In the past IAEA has helped the country in upgrading its old gamma cameras
through the IAEA Technical Cooperation Project. A proposal for bringing four Nuclear
Medical Centres of the country under a Wide Area Network has been submitted to IAEA
for the year 2003-2004. This may serve as the basis for the implementation of IAEA
activities on teleimaging in the country.

How safe is Telemedicine :

The quality of telemedicine should be as good as the quality of the technology involved.
One should not deny the fact that safety is a function of the link. For bad links we may
have bad images. These images will give wrong impression to the physicians who are
likely to make wrong diagnosis. In fact safety is a complex issue that is largely
determined by the organizational systems. Given the proper equipment, it is potentially



every bit as safe as conventional medicine. The American College of Radiology has set
diagnostic standards at 2K x 2K. If theses standards are met, the telemedical image is
equivalent to analogue film and therefore is as safe as images used in conventional
medical settings (18). However, just as a physician should not make any diagnosis
without history, physical and clinical evaluation of the patient while practicing
conventional medicine, nor should he or she do so without complete and accurate
information when practicing telemedicine. The issue of safety is really an issue of the
skill of physician. It is possible for a physician to lack information unknowingly and get
incorrect data due to transmission or human error on either end in the operation of the
technology. The only answer to this is vigilance, care and experience, just as with
conventional medicine.

Conclusion :

The information revolution is transforming health technology itself. With the
development of international fiberoptic networks, satellite communications and the ever
expanding Internet, technology is now going from revolutionary to routine, from
unimaginable to indispensible (8). There has been little practical experience with
telemedicine of a direct clinical kind in the developing world which contains 80% of the
world's population. In the 45 poorest countries, it is estimated that only 50% of the
population have access to health services (19). Arguably, it is those same countries that
stand to gain most from a simple and cheap telemedicine system, on the principle that it
could improve access to health care specialists and enhance research and the education of
local health care workers (20). The work of the Swinfen Charitible trust demonstrates,
useful clinical and educational results can be achieved using low cost telemedicine
methods (17). As with the rest of telemedicine, the guiding principle seems to be that it is
important to be clear about what problem we are trying to solve (21). Bangladesh has
already entered the age of telemedicine. Under the umbrella of the IAEA TC Project on
tele-nuclear medicine and tele-maintenance of nuclear medical equipment it will
gradually step forward to reach its desired goal. What role telemedicine will play in the
developing countries is yet to be determined. In terms of global health care the relevancy
of telemedicine can only be ascertained after successful implementation of these projects.
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