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Developments in information technology (IT)
inundate daily life, with the medical field

affected as much as any other sector. The growing
needs of our health-care system, especially with
respect to access to care and distribution of medical
personnel, necessitate the rethinking and re-
organization of the system. Concurrently, the inte-
gration of new IT as a means of coping with the
considerable challenges facing the health-care sys-

tem seems inevitable. That is where telemedicine
fits in. It is defined as “the use of advanced telecom-
munications technologies to exchange health infor-
mation and provide health-care services across geo-
graphic, time, social and cultural barriers.”1

Without elaborating on the distinction between
telemedicine and telehealth, this article will serve
to deal primarily with different facets of tele-
medicine to facilitate remote diagnosis.

Telemedicine: 
An Implementation

Model
Thanks to new information technologies, it is now possible to offer access 
to specialized care for patients living in remote areas, without the need for
them to travel.
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Before being made available as part of a vast
network, telemedicine applications must first be
integrated into physicians’ day-to-day work,
serving as tools to enhance the doctor-patient
relationship. It is not surprising that telemedi-
cine is emerging at a fairly slow and gradual
pace. 

The implementation of telemedicine will most
certainly change our way of functioning—not only
at the individual level, but also at the level of orga-
nizations and the health-care system as a whole.
Before being widely implemented, each telemedi-
cine application must be validated so that we can
be aware of needs, necessary participants, the
potential services offered, technologies required,
and the effects on services and care. Moreover,
when using telemedicine applications, it is impor-
tant to be aware of the conditions necessary for
implementation with respect to users, organiza-
tions and the health-care system as a whole.2 The
issues involved in such projects are professional,
organizational and technologic considerations, in

addition to concerns about confidentiality and
security of data transmission. 

To help you become more familiar with, and
eventually manage, the considerations involved in
telemedicine, this article traces the various stages
in the implementation of a pilot project on the Îles-
de-la-Madeleine (Magdalen Islands), and presents
the outcome.

Stages of Implementation
Assessing needs. First, it is important to determine
the context of the project: the target population,
the health-care professionals involved and the
health-care framework the project fits into.

Located in middle of the Gulf of St. Lawrence,
the Îles-de-la-Madeleine are an archipelago with a
resident population of 13,300. That figure triples
with the influx of summer tourists (Figure 1).
Health services are provided by 19 general practi-
tioners and nine specialists who work in the local
hospital, and three other general practitioners who
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Figure 1. Maps of the Îles de la Madeleine and geographic location.



practise in Centre local de services communau-
taires (CLSCs), the local community service cen-
ter. These services are supported and complement-
ed by a referral network, which encompasses 30
different specializations and a total of 100 or so
medical specialists who visit the islands periodi-
cally. The specialists come from various hospital
centers—two in the Quebec City region, more
than 1,000 km away (the Centre hospitalier uni-
versitaire de Québec [CHUQ], which includes
three hospitals, and the Centre hospitalier affilié
de Québec, which includes two hospitals), and two
in other regional centers (the Hôtel-Dieu de Gaspé
and the Centre hospitalier régional de Rimouski)
(Figure 1).

In 1998–1999, nearly 7,000 patients were seen
at outreach clinics, and 845 patients were trans-
ferred to another site for care. (Most were elective
cases, but 49 were transported by emergency med-
ical airlift).

Telemedicine projects often center on special-
ized hospital facilities that serve a given region.3

The concept of this project, however, was built on
the health-care needs of the Îles-de-la-Madeleine
population and on the capacity of the specialist
services of the various institutions to meet local
needs. Designing the project was not a matter of
determining what services the specialized hospital
centers could provide, but rather determining what
needs the physicians and other health profession-
als wished to have met by means of telecommuni-
cations.4 The specific needs were identified by the
health-care team on the Îles-de-la-Madeleine.

Distance training (teletraining) became an
added component of the project, using the same
equipment.

Determining the participants. Selecting partic-
ipants must be done strategically. Favoring physi-
cians who are already known in the area through
established referral channels and mobile clinics is
the best way of ensuring success.5

This was the guiding principle behind the Îles-
de-la-Madeleine project. Once the needs were
identified, personnel requirements were clear. This
approach allowed for continuity in the health-care
provided, and telemedicine became a support tool
for the health care activities already under way in
the region. From that point on, services were no
longer the concern of a single institution, but
rather of various medical teams spread out among
various facilities. It was largely a matter of setting
up an integrated services network. 

Selecting personnel is not merely a matter of
determining who will be involved in data trans-
mission. From the outset, technical and medical
personnel, as well as a co-ordinator of telemedi-
cine activities, must be designated in each hospital
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Telemedicine projects often center on
specialized hospital facilities that serve

a given region.



center. For purposes of the pilot project, the team
at the CHUQ handled the overall co-ordination
and personnel co-ordination, while a physician
and a nurse practitioner on the Îles-de-la-
Madeleine served as local project co-ordinators.

Management meetings were held regularly with
both teams to work out details on the various
applications of telemedicine and make decisions
on new developments. The meetings were held by
videoconferencing, using the telemedicine equip-
ment for administrative purposes as well.

Determining how services will be provided via
telemedicine and how it will affect existing ser-
vices. Different modes of communication are
selected, according to the area of application and
the technologic possibilities available. While each
application must be assessed individually, the
technologic options can be divided into three
broad categories: 
• Non-real-time static imaging, in which case

images are transmitted and subsequently inter-
preted by a specialist (“store-and-forward”
method);

• Real-time dynamic imaging; and
• Videoconferencing. 

Each of the health-care institutions contacted
for this project was already equipped to transmit
real-time medical images and hold video confer-
ences. On the Îles-de-la- Madeleine, there were
three transmission facilities available: one mobile,
another in an examination room and a third with a
double screen, which allowed for distance
training.

In recent years, the Quebec health-care network
has been equipped with a standardized telecom-
munications system, using asynchronous transfer
mode (ATM) and integrated services digital net-
work (ISDN) connections that link all the
province’s health-care institutions. The network,
known as the Réseau de télécommunication socio-
sanitaire (RTSS), has a bandwidth of between 442

kilobits/second (kb/s) and 512 kb/s, which is cur-
rently sufficient for telemedicine applications.
Since all health-care institutions are on the net-
work, they are all accessible for telemedicine pur-
poses. Telecommunications were, therefore, not an
obstacle in this project. Moreover, since there is a
government technologic committee for the RTSS,
the Quebec contingent was able to submit any
telecommunications problems to the committee
and receive assistance.

The transmission of X-ray images is becoming
increasingly widespread. Files can be sent directly
to specialists. In the Îles-de-la-Madeleine project,
files were sent to orthopedists, thereby reducing
the time it takes to receive a diagnosis from a few
days to a few minutes. Through the transfer of
dynamic images in the case of a fetal ultrasound,
for instance, an obstetrician’s assessment of the
health of the fetus can be obtained immediately
during the examination, and the obstetrician can
interact with the patient as soon as the examina-
tion is completed. Videoconferencing remains an
essential tool for applications, such as speech
pathology, psychiatry, plastic surgery and genet-
ics, which require seeing, hearing and interacting
with the patient. 

Telemedicine has the following impact on 
services: 
• Transferring patients can be avoided;
• When a transfer is necessary, it can be carried

out under optimal conditions;
• Patients can be followed up by personnel who

know them;
• Follow-up that may otherwise not be available

locally can be provided;
• Diagnostic time is reduced;
• Treatment can be provided sooner; and
• Specialized services can be provided if a spe-

cialist is absent temporarily.
Determining anticipated impact. It is essential

to determine the anticipated impact on the dynam-
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ics of medical care, patient access to care and any
other potential benefits. Often, the volume of
activity, especially at the outset, does not make it
possible to quantify impact. Certain indicators,
however, can be gleaned from waiting lists, the
number of emergency or elective transfers, or the
average hospitalization period for a given illness
or specific situation. This part of the evaluation
process is an integral part of the project. The
process takes into account studies on project emer-
gence, development and implementation as well
as the identification of factors leading to efficient
information sharing. 

Evaluation can contribute to a better knowledge
and understanding of facilitating or constraining
factors, and be useful to decision makers, even dur-
ing the course of a project, so that any necessary
adjustments can be made. The evaluation process
also should include customer satisfaction and the
perceptions of the primary players involved. 

Developing a long-range perspective. In the
interest of continuity, current functions or new
applications should be introduced in similar ways
across different target populations. Any area of the
application should be able to be used by other pro-
grams or meet other needs, or other aspects of
telemedicine, such as training.

Results of the Pilot

Project
Seven specific needs and corresponding applica-
tions of telemedicine were identified initially
(Table 1). Only telecardiology had to be postponed
because of the absence of a trained technologist.
Through the course of the project, however, as a
better knowledge of the means of using the tech-
nology was acquired and the number of partici-
pants increased, eight other applications were
developed. The project eventually covered 14
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Table 1

Applications of Telemedicine Initially Foreseen and Those Added as the
Project Progressed (with number of transmissions in each case)

Applications Foreseen # of Transmissions Added Applications # of Transmissions

Cardiology† 0  Plastic surgery 1  

Dermatology 5  Genetics 2  

Gynecology/obstetrics 3  Speech pathology 13  

Orthopedics 47  Endocrinology 1  

Psychiatry 1  Neurology 1  

Radiology 34  ORL 3  

Traumatology   Vascular surgery 1  
Orthopedics (spinal trauma)   2
Neurosurgery 1  Rehabilitation 3  

Subtotal 93  25     

TOTAL 118  

†Telecardiology was foreseen but not integrated into the project.



areas of application, with a total of 118 transmis-
sions pertaining to 101 patients of all ages.
Requests came from 17 general practitioners and
seven specialists permanently located on the Îles-
de-la-Madeleine, as well as from three visiting

specialists. Consultations were provided by 27
specialists in nine different health-care facilities. 

Different types of transmissions were carried
out according to the clinical needs, as summarized
in Table 2. Physicians’ use of telemedicine
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Table 2

Number of Transmissions According 
to the Technologic Medium Used for Each Application 

Technologic Areas of # of Patients # of Patients Total # of Contacts
Solutions Application Seen In Initial Seen For Between Patients 

Consultations Follow-up and Professionals  

Non-real-time Orthopedics 34 12 (1 seen twice) 47   
static imaging Radiology 34†  34   

Traumatology: 3
-Orthopedics 2
-Neurosurgery 1† 

Vascular surgery 1 1  

Real-time Gynecol/obstet 3  3  
dynamic imaging

Video-conferencing Speech pathology 10 4 (3 seen 5 times) 29
(1 seen 4 times)

Dermatology 6 1 7   

Plastic surgery 2  2   

Genetics 2 + 1 family 2 + 1 family   
(15 members of 
the same family)  

Psychogeriatrics 1 1

Rehabilitation 1 1 (seen twice) 3   

Neurology 1  1   

Endocrinology 1  1  

Medical imaging ORL 3 1 4  
and/or video-
conferencing

TOTAL: 14 applications 101 individual 19 cases of 138 individual cases +
cases + 1 family clinical follow-up 1 family 

†One patient had a consultation in both radiology and neurosurgery.



increased through the course of the project and
eventually became widespread. Of the 19 general
practitioners on the islands 16 used the system, in
addition to one physician from the CLSC (Table
3). Of the 17 general practitioners who used the
system, nine used it more than once. The special-
ists used it most often, especially for orthopedic
consultations. 

The Impact of Using
Telemedicine 
In the current project, the impact on patient access
to health care is unmistakable: 101 patients were
able to access specialist care quickly and efficient-
ly. Moreover, 15 members of a single family were
able to consult a specialist simultaneously for an
explanation of a hereditary disease. Without
telemedicine, this would have been difficult, if not
impossible. Emergency and elective transfers
alike could be avoided (Table 4). Therapeutic
plans also were affected in the opposite way, as
three transfers that had not been anticipated by the
attending physician were carried out as a result of
a remote consultation. 

The volume of use is still too limited to allow
for a cost/benefit analysis, but this aspect will have
to be integrated into subsequent research on
telemedicine in order to determine its future. 

Teletraining. Seventeen teletraining sessions
were given in collaboration with the Centre for
Continuing Education of the Faculty of Medicine
at Université Laval. In most cases, the topics were
requested by the Îles-de-la-Madeleine team. The
training was taken by a variety of participants:
general practitioners, specialists, pharmacists,
nurses, educators and social workers.1 Depending
on the specific topic, the number of participants
ranged from 10 to 30, with a total of 264. The par-
ticipants clearly voiced their satisfaction and
desire to continue teletraining. This confirms the
role of new information and communication tech-

nologies in accessing distance education provided
by experts. 

Conditions for implementation. Through this
project, we can determine the conditions required
for the efficient and effective implementation of
telemedicine, as well as the conditions needed to
ensure its survival and expansion. The conditions
pertain to users, individual institutions and the
health-care system as a whole. 

Conditions for users. The context of a pilot
project, though out of the ordinary, provides a
means of increasing the day-to-day use of
telemedicine. The first step is simply to think of
using it. One of the common obstacles to the
development of telemedicine is that health-care
professionals, especially doctors, are unaware of
how it can be applied to certain clinical situations.
This also may indicate the need to develop user
protocols and make them known—in other words,
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Table 3

Physician Participation and
Frequency of Use

Permanent Physicians # of Requests

Specialists (7) 58  

GP 1 8  

GP 2 6  

GPs 3 and 4 2 x 5  

GPs 5 and 6 2 x 3  

GPs 7 to 10 4 x 2  

GPs 11 to 16 6 x 1  

GP 17 (CLSC) 1  

Total: Specialists: 7 58
GPs: 17 44

*The Centre Hospitalier de l’Archipel had nine specialists
and 19 GPs in 1999–2000. The CLSC had three GPs.



define new practice standards.6 The current pro-
ject has enabled the authors to demonstrate that
the introduction of certain foreseen applications
have created an awareness, which lends itself to
other applications of the same tools. An inade-
quate knowledge of the medium of telemedicine,
however, and particularly the absence of support,
are obstacles to implementation.7

Moreover, standards of remuneration must be
defined for this new way of working. A number of
provinces have already recognized certain
telemedicine services and established remunera-
tion guidelines. In Quebec, while telemedicine has
been initiated, remuneration standards have not
been established for any specific application. This
has limited the level of use of the medium.

The availability of physicians and other health-
care professionals must not be overlooked either.
For physicians outside metropolitan areas, the use
of telemedicine involves additional tasks in terms
of telecommunications; for specialists being con-
sulted, it involves an added load to an already busy

schedule. While such communications links might
eventually modify the case loads of tertiary care
centers, the volume of telemedicine activity is still
too low to determine what the real impact will be. 

Conditions for organizations. To maintain the
user involvement, the working environment must
be taken into account. The organization of telemed-
icine on an intrahospital level is pivotal in ensuring
the survival of telemedicine. The technologic net-
work within each institution is important, as it must
endeavor to provide communications links that are
within reach of users. The most important role,
however, is intrahospital co-ordination of telemed-
icine, not only for the requesting health-care facil-
ity, but also for the facilities being consulted. The
growing number of participants in, and specific
applications of, telemedicine require one or more
resource people to serve as reference points, not
only for internal purposes at the health-care facili-
ty, but also for links among facilities. As mentioned
previously, physicians and other health-care pro-
fessionals already have a heavy enough workload
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Table 4

Number of Transfers Avoided by Area of Application 

Area of Application # of Emergency  # of Elective  Total
Transfers Avoided Transfers Avoided

Orthopedics 4 5 9  

Radiology 2 3 5  

Gynecology/obstetrics 2  2  

Genetics  2 2  

ORL  2 2  

Speech pathology  1 1  

Dermatology  1 1  

Neurology  1 1  

Total 8 15 23

Telemedicine



without having to concern themselves with the
logistics of each transmission. 

Conditions for the health-care system. The
survival and expansion of telemedicine also
depend on the orientation of the health-care sys-
tem and its willingness to integrate telemedicine
as a viable option. The allocation of medical per-
sonnel, the remuneration of physicians and hos-
pital budgets are all important considerations.
How they are handled will influence the develop-
ment of telemedicine. In Quebec, the willingness
to create a telecommunications network, such as
the RTSS, provided the technologic possibilities
to launch a project. An implementation strategy
is essential if the model presented here is to be
applied more broadly.

Conclusion
This pilot project on the Îles-de-la-Madeleine
highlights the importance of establishing a model
to more effectively determine telemedicine
implementation strategies. It also should be
noted that other models exist. The NORTH pro-
ject in Ontario, which follows the same concept
as the Îles-de-la-Madeleine project, is particular-
ly worth noting.8

The experience gained from these projects
will make it possible to choose a model for other
institutions according to the specific needs of a
clearly defined population. We must bear in
mind, however, that telemedicine is more than a
network—it is, above all, a tool that gives
patients access to services near their home envi-
ronment. In many cases, these are services that
would otherwise not be available. The secret of
any network, regardless of size, stems from the
willingness of physicians and other health-care
professionals to make their expertise available
through new information and communication
technologies.
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