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Dear Mr. Waung:

.USES OF TELECOMMUNICATIONS WITHIN THE HEALTH CARE SYSTEM

We are pleased to submit our report on the above subject;

As indicated in the report, there is great interest in
telehealth in the health care industry and we have benefited from theAadvice
of maﬁy of those involved in the field.

The future of telehealth depends upon the degree to which the
major participants in health care can be persuaded to work together for
ﬁutual benefit, The Department can materially assist the process in a number
of ways as outlined in our recommendations.

Yours truly,

s Sl

Woods Gordon
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DOC TELEHEALTH

EXECUTIVE SUMMARY

For the purpose of this stud&, we ﬁave ﬁsed "telehealfh"
to mean the application of any telecommunicaﬁion medium in the support
of the full range of ﬁealth care activities such as medicine,
dentistry, nursing, or other health professions. We have considered
land based systems such as telephone, cable, data networks, and audio
teleconferencing as well as potential satellite communication media.

_During the past decade in Canada, there hés been a very
rapid development of the telecommunications | industry and its
application to everyday 1life. This rapid change has providéd
opportunities for the development of many telehealth applicatiomns. To
date, many of these developments have been stimulated by programs of
the federal government including the space program and the Telidon
program. There have béen numerous experiments and field trials which
have demonstrated the potentigl of communications ééchnology to
enhance the delivery of _telehgalth. services. The Department of
Communications - (DOC) now wishes to identify current needs for
telehealth services in Canada and to expldre methods of extending the
potenfial of modern coﬁmunications to the health care system on a much
wider scale.

In May of 1983, we were retained by the DOC to undertake
a review of current uses of telecommunications an& health care in

Canada. The objectives of this review were as follows:



o to prepare a summary description of the health care system in
Canada; '

o to provide a survey of current telehealth projects in Canada and
other countries;

o to indicate future system concepts which might be developed in
Canadaj

o to identify high priority areas for further investigation; and

o to prepare a report outlining our findings and recommendations.

‘Study Methodology

The study consisted of six broad tasks. In task 1, we
conducted a complete analysis of the Canadian health care system as it
relates to future teleheélth needs. This analysis was based on a
broad review of available secondary sources and the previous
experience of the health care group within Woods Gofdon. In this
task, we reviewed the roles of vainus governments and associations in

the health care system, the financial structure of the health care

-system, operational procedures, and statistical data which is

pertinent to telehealth.

The second task included a summary review of existing
uses of telecommunications in health care. It was composed of a
literature search, input £from associates, secondary unpublished
materials, and inte:views with key knowledgeable “individuals.
Following this data collection, we prepared a -bibliography of current
telehealth articles and a summary description of current telehealth
applications in Canada and the United States.

In task 3, we conducted a survey = of professional
agsociations .(hOSPital, ﬁedical, nursing), government agencies,

provider agencies, and potential suppliers of telehealth services. We



also surveyed individuals with known previous experience in
telehealth. This survey complemented our review of existing uses of
telecommunications and also served to identify potential needs for
telehealth services.

In task 4, we identified system concepts which had the

highest potential for future applicability in Canada and developed a

preliminary review of the potential costs and benefits of these system

concepts. These systems were developed by first constructing a
comprehensive matrix of potential senders and receivers of telehealth

services and the nature of the message being transmitted. This matrix

was then condensed to provide a description of potential markets for

telehealth services for each of the four categories of potential
telehealth application. The individual intersections or nodes of this
matrix were  then described in greater detail to include a general
de;cription of the telechealth service, potential consumers, potential
providers of service, an estimate of the market size, current delivery
techniques, alternative delivery mefhods, and likely future delivery
methods. This appliéation matrix was then Ffurther analyzed and
judgements were developed as to the relative cost, reliability,
simplicity; performance, and potential impact on health care in Canada
of each of the applicétions identified. Based on these judgements,
four general system concepts were identified whiéh we believe have the
ﬁost promise and should be investigated further.

In task 5, we reviewed the'rggulatory environment as it

relates to telecommunications in general and telehealth in specifics
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and some of the other non-legal barriers to the introduction of

telehealth services.

<

Finally, in task 6, we developed recommendations for
further action and drafted a report outlining our findings and

recommendations.

Description of the Health Care System in Canada

A review of the health care system in Canada was
undertaken with a view to providing the uninitiated with some
appreciation of the history and scope of the system and to provide'g
basis for estimating the need for‘telehealth services. A few salient
features stood out and are summarized below:

- the health care system is regulated by a patchwork of federal
and provinecial legislation which provides for federal cost
sharing subject to certain minimum standards includiag:
portability across provinces, reasonable access, universal
coverage, comprehensive coverage, reasonable compensation of
providers, uniform terms and conditions, public administration
on a non-profit basis. The commitment to reasonable access
provides an impetus to use telecommunications to provide
"health services to northern and remote communities which
cannot be supported through existing means.

-~ the federal contribution to overall health care costs is
approximately 50%. Health and Welfare Canada contributions
through cash payments and tax transfer will be 9.4 billion
dollars in 1983/84. These statistics would indicate that the
health care industry in Canada 1s substantial and would
provide an important market for telecommunication services.

- under the British North American Act, the provincial governments
have primary jurisdiction over almost all health services.

Therefore, the responsibility for the regulation of health

‘care, the operation of health insurance plans, and the direct
provision of most health services rests with the provincial
governments. The federal government has responsibility only
for very specific areas of service of mnational concern:
health service for natives, penitentiary inmates, armed forces
personnel and veterans. Because of this, most telehealth

projects will mneed to be dinitiated and supported at a

provincial level except in those areas, listed above, where
the federal government has principal respomsibility.
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- many of the provinces have a regional office structure under

their health department - for example, the Ministry of Health
of Ontario has established District Health Councils to
encourage regional planning for health services. Because of
this regional orientation telehealth programs for the support
of health care delivery need to be developed in close
cooperation with these regional bodies (where they exist) and
telehealth programs should serve to strengthen these regional
networks.

— the health care system is dominated by the institutional ‘care

component  (including hospitals, rehabilitation treatment
centres, mental retardation facilities, etc.) which utilize
the lion's share (approximately 53%) of health care
expenditures. Hospitals tend to be the single largest and
most influential health care provider in any community. It is
understandable then -why many of the existing telehealth
projects involve the 1linkage between hospitals in urban and

-rural centres.

- the most influential health care providers are. the physicians

who are the '"gatekeepers" to the system and the nurses who are
the major care givers. There are approximately 42,000
physicians and 200,000 nurses in Canada. Programs for
professional education will therefore tend. to be directed
initially to physicians and nurses.

- approximately 56% of the population of Canada is in metropolitan

areas and these are mainly confined to areas adjoining our
sourthern border with the United States. Therefore, the
principal markets for public health education and continuing
professional education are also located in these centres.

~ there are marked variations in the utilization of health care

resources between provinces and between southern urban areas
and northern rural areas. This is thought to be mainly due to
differences in the supply of health care providers. This
disparity is expected to continue in the future despite
various government incentive programs. Telehealth programs
therefore provide an important alternate means of satisfying
some of the current and future health care needs of people in

rural Canada.

- the relatively low population density of northern and remote

areas of Canada cannot possibly justify the same level of
specialist support and specialized high technology diagnostic
equipment that is available in the major urban teaching
centres. Therefore, there will always be a need to develop

telecommunications techniques to make these services available

to those who require them.
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- the proposed Canada Health Act is not expected to impact on

telehealth developments except insofar as - it 1limits the
sources of funds available to provincial governments to
introduce new services.

Current Uses of Telecommunications in Health Care
In Canada, the development of telehealth programs has
developed in three stages:

1. The first stage was characterized by early experimentation by
"champions" who recognized the value of telecommunications
technology in support of health care delivery needs.

2. The second stage was prompted by infusions of federal and
provincial funds for experiments and clinical trials.

3. The third -phase has witnessed the privatization and
proliferation of telehealth programs from the early sentinel
telehealth projects to a larger national market.

From early telehealth experiments, a few tentative
conclusions were reached:

— A dependable reliable and high quality telephone service is
fundamental to the health care system. :

— The cost of providing broad-band services to northen hospitals
and the allied telecommunications equipment used at remote
nursing stations was prohibitively expensive.

— The continuing education needs of health professionals could be

adequately met and at considerably less cost by audio

. teleconferencing with the pre-circulation of visual aids
rather than the use of one-way or two-way video conferencing.

Finally, most of the telehealth needs could be met ﬁsing
conventional terrestrial telephone links.

— They demonstrated that satellites can be used to provide
telehealth services; however, the costs are high and these
services can only be cost justified if they support a large
user community. In the Canadian context, this means the
shared use of these systems with other education and social
services applications.

Telehealth Trends

From our review of the past history of telehealth in

Canada and the United States, a number of significant trends emerge:
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— the slow transition from government funded clinical trials to
products developed by the private sector for a mass market is
expected to continue.

— the strong interest in the private sector in getting into the
telehealth market at the ground level. There is a rush by
hospitals, government agencies and private companies.to get -an
early foothold in what is seen as an important and lucrative
market.

~ products which are being developed are those which demonstrate
commercial viability or receive a commitment from government
for long-term support.

- there is a large and slowly growing cadre of people in Canada
who are knowledgeable about the capabilities of telehealth.
These people are taking an active role in diffusing telehealth
information to a broader end-user audlence and stimulating a
user demand for services.

~ future telehealth applications will involve combinations of
different technologies to provide products matched to user
needs. For example, the various links in regional networks
being developed for health care delivery to northern and rural
communities employ a variety of narrowband and broadband
technologies to match the needs and available resources for
each link in the network. Similarly, data networks are using
various combinations of packet switching, broadcast and cable
television, videotext and personal computer technologies to
produce total systems that are inexpensive and simple to use.

- telehealth continues to be caught in a perpetual chicken and egg
dilemma: many applications are not cost-effective unless they
are provided to a mass audience; however, there is no mass
audience for many telehealth applications because they are not
cost effective. If this cycle can be broken either by
reduction in the costs or the provision of a large consumer
market, then there is a potential for a very rapid growth in
market demand for telehealth services.

- whereas previous telehealth applications were technology driven
with solutions looking for problems, current approaches focus
on user needs and finding the optimal mix of technologies to
meet those needs.

Summary of Survey of User Needs for Telecommunications

An important component of the study was a survey of the

health care industry, including telehealth providers and consumers, to

establish user perceptions of the need for telehealth services.
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Defining needs presented a certain amount of difficulty
to most of the interviewees, particularly in the area of market

definition and quantification. Applications were identified but very

few were able to supply good estimates of costs, benefits, or

potential wvolumes.

During the interviews, a recurring concern of
prospective users of telehealth applications was the relative costs of
telehealth systems compared with conventional approaches and; more
importantly, the question of how these new services were going to be
funded.

In order of importance and frequency 6f identification,
the following were the applications and needs identified by the user
community:

1. Education -~ Professional

Continuing medical education was consistently named as the
major foca'l point for a telecommunication Va.pplication.
This would include formal lectures as well ‘as grand
teaching rounds and other practical sessions. The need for
continuing prbfessional education for physicians, nurses,
‘and all health professionals is a result of the rapid
growth and dissemination of new concepts in health care
practice (investigation and treatment) and the constraints
and cutbacks imposed in recent years on coﬁtin_uing
professional education budgets within hospitals and health

care institutions.




2. Health Care Delivery

The requirement for remote conéultation and -diagpostic
facilities was high on the list of priority préjects.
Other health care areas such as centralized pbison control
and drug information data bases _were of equal importance.
In the field of health care delivery tﬁere is ample
evidence of regional disparities in the availability of

_ specialized health care providers (e.g. psychiatrists, ‘
geneticists, speech therapiéts, etc.) and high technology }
inveétigative tools. This disparity will always exist and
hence there will be a continuing need for |
telecommunications to support the delivery of diagnostié.
and consultation services in underserviced areas and to
provide administrative support for flows of patients and i
patieﬂt information. |

3. Administration

Many organizations and associations felt that committee
meetings and conferences could: be replaced by a form of
teleconferencing, limiting travel to a regional centre.
The gdministrative needs of national and provincial
6rganiéations'and associations (hospital, medical, nursing,
dental) also include the collection and dissamination of
information to constituents .and, more recehtly, the
maintenance of centrai reference databases.

4, Education - Public

Education of the general public in relation to health care,

fitness and nutrition, etc. was presented as a viable
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telecommunications market, frequently in conjunction with a
professional program. This could beﬁ presented, for
exampie, via a "Health Network" (public and private). With
génerally,increased public awareness of the importance of
lifestyle in health maintenance and disease prevention,
there has been a corresponding growth in the market for
consumer health education.
5. Other

Some vsocial aspects were identified such as the need for
patients from remote Northern communities to interact with
their families verbally and visually.

Sﬁmmary of Findings from Data Collection

Based on our literature review, personal interviews, and
telephone. survey of wuser needs, we have reached a number of
conclusions which are important for the future formulation of system
conéepts:

1. The field ‘of telehealth is mnot a single homogeneous
discipliqe; it is, in fact, made up of many different

applications and user groups. Therefore, no one single

technology or small group of technologies will meet all

needs. .
2. There is intense activity in the field of telehealth in
Canada and the United States. In our survey, we found

intense and broad interest in the field of telehealth both

by potential service suppliers and recipients.
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3. The applications tended to focus into one or other families
of telecommunication technologies whether teleconferencing,
cable systems, slow scan TV, broadband (land and

satellite), or data networks. More recently, users are

successfully uniting technologies.

4, ' Users were generally cautiously optimistic about the Ffuture

of telehealth. Most experienced suppliers were pessimistic

about the cost-effectiveness of telehealth systems unless

costs’ decline appreciably.
5. In contrast to other technologies, such as computers, where
there is the potential for capital substitution of labour,

in telehealth most of the costs are additional, and most of

the benefits are intangible in fulfilling unmet needs for

education, health care, delivery, administration, and
social relations.
6. A national picture of telehealth wusers emerges which

indicates a general lack of coordination between users in .

different technologies or different regions of the country.

7. Most technologies needed for the support of telehealth are in

place and are generally improving in price and performance

‘with time.
8. Telehealth is a constant dynamic involving new technologies,
new applications and a shifting regulatory environment.

System Concepts

The data collection process produced a tremendous amount

of information about the health care system in Canada, the previous,
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current and‘planned telecommunicaﬁion applications in health use, and
the many technologies which are now available to meet these needs.
This information was then analyzed and synthesized to identify four
major system cdncepts which have the greatest poteﬁtial and merit
further more detailed analysis. These include:

1. Data Networks

2. Regional Networks for Health Care Delivery

3. Audio Teleconfefencing

4, Cable TV Networks for Public and Professional Health Care
‘Education

Data Networks

If one looks at the network structufe of health care
systems in Canada (summarized in Appendix A) it is clear that such a
data network offers tremendous potential .for Canada. A useful
construct would inélﬁde a data terminal in the emergency department
and hospital 1iﬁrary of every hospital in Canada. The terminal device
itself could be either a standard ASCII terminal, é teletype device,
or é personal computer equipped with a telecommunications interface.
A Telidon terminal could also be employed if the databases adhered to
the Telidon protocol. The true value of such a network lies in the

universal availability of information on a "need to know" basis -

various classes of users could select databases to access current

information to meet their partiéular needs.

The providers of database material would 1logically be
the national and provincial professional associations (hospital,
medical, nqrsing, dental, etc.). Content of databases include

information on:
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— drugs 4

.— poison

— therapeutics

— labour arbitration

- salary and wage settlements

-~ literature abstracts and citations
- medical devices alert -

— disease alert

- occupational health and safety

Natural applications for the messaging, bulletin board
and scripting services include:
- Professional education notices
— Self evaluation programs
~ Ordering of materials
- Disease Surveillance
- Adverse Drug Reporting
In Canada the medium to use would be packet switched
networks which provide the widest access at lowest cost. These are
available through CNCP (Infoswitch network) and Bell Canada (Datapac).
The corresponding electronic messaging services are
Infocall and Envoy 100. In addition, Bell Canada has recently
announced iNet 2000 which provides a simple and convenient access
mechanism for an individual user to various databases and electronic

messaging services.

Regional Networks for Health Care Delivery

As a means of delivering health care services including
consultation and diagnostic support between rural and urban areas, as
well as continuing professional education, a variety of regional
telecommunications networks have beeﬁ tried and developed
(particularly through the Hermes and Anik B experiments and through

the Ministry of Health in Ontario.
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The particular system concept that appears to offer the
most promise is exemplified by the appfoach taken by the Telehealth
Program in Ontario. It is based on a network model of health care
delivery where particular links in the network can evolve and change
to reflect changing technology or usage pattgrns (clinical care or
education) and the technology is selected relative to identified
needs. The system will incorporate a '"hub" composed of broadband
linkages between hospitals in a regional centre using either
1and—1inés or microwave éystems. The hub would then be connected
through the Ministry of Government Services broadband link satellite
or microwave to other parts of the network. Outlying rural hospitals

would be connected to the hub through land-line for two-way audio and

~ slow-scan video. A further concept is that of shared management with

each health care facility within the network an active participant in

establishing policies, procedures, and priorities. This is a

departure from thé usual model of a "champion" developing an interest

in a particular technology and promoting it. Although the network

approach is slower to develop because of the need to educate potential

users on the capabilities and uses of telehealth and the need to |

develop consensus it has the.greatest chance for long term success. ‘
In regional health care delivery networks the

applications will spa;n the full spectrum of diagnostic, consultative

and continuing professional educatibn activities identified earlier.

The service user will ‘determine content and usage patterns and the

regional referfal centﬂres will provide the first line of support.

Support from major referral centres will only be sought on

* F.A. Roberge, "Telemedicine in Northern Quebec'" CMA Journal/Oct. 15, 1982.
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an as needed basis. This network approach to providing telehealth
services will build upon and strengthen existing patterns of referral.

Audio Teleconferencing

A third major system concept relates to the development
of audio teleconfgrences with or without video support. The key
features of these systems are the linking of rural hospitals with one
or more regional centres to provide short sessiéns (1-2 hours) on
épecial topics. Individual bridging devices usdally have a ' capacity
of 10 to 20 ports which can. be used in any combination to support
simultaneous independent conferences. ’ The systems have been used
mainly for continuing professional educétion and administrative
purposes such as monthly association or committee meetings of
physicians, specialists, nurses, physiotherapists and medical.
technologists., The format usually conforms to an educational round
with case presentation followed by discussion.

The major benefits of audio teleconferencing are the
reduction in travel costs associated with conducting regional or
national meetings, fhe strengthening of regional and provincial
consultation and education programs, the convenience of holding
regular regioﬁal rounds or meetings, and the educational opportunities

provided to all health professionals in their own communities.

Cable Networks

A fourth system concept which has potential is the use
of Cable TV for the provision of consumer health education and
professional health education. The need for continuing professional

education has been referred to earlier. The need for consumer health
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education is equally important and is an outgrowth of a growing
awareness on the part of consumers and health care profesionals alike
on the importance of preventive medicine. Health promotion and health
education have since had a significant impact on disease prevention
through programs for:

-~ seat belt promotion

~ smoking cessation

- drug and alcohol addiction

- obesity control

~ malnutrition prevention

- exercise and fitness promotion

- careless driving control

The market for cable services are the general consumer
markets supported by cable and selected target markets such as
hospitalized patients or remote communities with cable sevices,

The major benefits, which are as yet poorly quantified,
relate to the improvements to the health of Canadians through widely
accessible health promotion programs. Govermments at both the Federal
and Provincial level are emphasizing the importance of
self-responsibility and self-care behaviours in improving lifestyle

and reducing mobility and mortality.

Costs and Benefits

In attempting to estimate costs and benefits for the
identified systems concepts, it rapidly became apparent that this was

not a feasible task without a detailed market study of each system.

Two maln reasons contribute to the difficulty: the absence of

relaible cost and price information and the 1large number of

assumptions, particularly usage patterns and market penetration that




- 17 -

influehce total system cost. Rather than build cost models based on
rather vague assumptions, we prepared a table to‘ identify the key cost
and benefit components and a representative range of wvalues.

From our review of the literat;.ure:and our interviéws, it
became apparent that funding is a key consideration. To date, most
telehealth appliations have been supported by research, demonstration
or government grants with considerable free services provided by major

participants, the DOC, H&W, teaching and other hospitals and health

. professionals. Furthermore, none of the systems concepts has yet

proven to be an economically viable concept. In the literature we
could not find any telehealth services with a clear and substantial
paybacic to the consumers or end users. The benefits from these
services rest mainly with intangibles such as improved support, or
improved .patient care. The questioﬁ of cost benefit then becomes
whether or not the consumers (physicians, etc.) or funders
(governments,>advertisers) of telehealth servi.ces feel the intangibles
related to patient care or education more than offset the costs.
Therefore, in order for telehealth to gain wide accepténce, these
services will likely need substantial and sustained outside funding,
either fromgovgrnments or from advéftisers/promoters.

From our review of  the x}ariqus costs and benefits, we
believe the system concepts with the greatest chance of commercial
success are:

- a national data network involving hospitals, physicians,
nurses and other groups of health professionals which would

utilize existing and planned American and Canadian (Telidon)
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databases for a combination of continuing professional
education, health -care delivery, aﬁd administrataive
functions. These systems are also reasonably
cost-beneficial, simple to use, and based on the universally
available telephone system. They are already in limited use
in the health industry and industry at large, and usage is
expected to grow as potential users become. familiar with
these systems.

- secondly, an audio teleconferencing network, with or without
video augmentation, which can support needs for continuing
professional education, adminstrative functions, and remote
consultation using slow—écan video. The costs for data
network access and usage are relatively low and continually
declining and the needs of the health care industry for
.selective access to information (on a need to know basis)

continue to increase.

. Regulatory and Other Barriers to Telehealth

The regulatory and other barriers. which were identified

for telehealth applications were quite different for each of the four
system concepts we identified. The major 1issues are summarized
opposite.

Data Networks

Data networks represent the convergence of
telecommunications, computer, and cable television technologies and it
is, as yet, mnot clear which direction the current information

revolution is going to take. The major regulatory dispute centres on
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who will provide "value-added" or "enhanced" services. The CRIC is
expected to hold hearings on enhanced services in the next year.

Other non-regulatory issues include thé question of who
will provide the databases and whether Canadians should even develop
their own databases or simply tap into those already developed for the
American market. |

If Canadian databases afe to be developed, the
relatively small size of the Canadian market dictates the need for
fewer better funded databases rather than the proliferation of
independent databases we found in our survey.

Regional Networks

Major barriers to the introduction of regional networks

~relate to need to have these networks developed in response to user

demand rather than supplier puéh.’ Regional networks also have the
potential for altering roles of health care providers and disturbing
conventional referral patters.

Another issue which arises was‘ the confidentiality of
satellite transmissions particularly if théy include psychiatric
consultations. We believe that current scramblers are available fo
ensure confidentiality.

A final isspe relates to adjusting the reimbursement of
physicians to recognize the time involved in providing remote
consultation services.

Medico-legal liability was also considered a potential

barrier; however, no precedents have yet occured in Canada which would

clarify the law in this regard.
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Audio Teleconferencing

The major barrier to the broader use of audio
teleconferencing was the fact that, in some of the systems identified,
the agenda for the teleconference was set centrally rather than in
response to user defiﬂed needs. This has become léss 6f a problem as
each of the networks develops experience.

Various wusers also identified the need for special
skills in concluding and chairing teleconferences. Again we believe
these problems are minor and will be resolved as users gain experience
with the new technology.

Cable Television

The regulatory framework for the provision of specialty

. satellite programs are in a state of change in response to the

government's request for proposals for the provision for specialty
programming services on a discretionary user pay basis. The chief
barriers as discussed uﬁder this * system concept relate to the
inability at present for these services to generaﬁe sufficient
revenues without advertising revenues and some form of subscriber
revenues collected by the cable distributors on a non-discretionary
basis or through the provision of a tiered service. This issue will
soon be re-examined by the CRTC.

Recommendations .

In reviewing the proposed systems concepts, a:number of
areas were identified where action could be taken to promote the
effective use of telecommunications in the health care industry in

Canada. These activities should ideally be a shared responsibility of

7
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governments (federal and provincial) and professional organizations
(national and provincial) and focus on the three key requirements for
improved communication, education, and funding.

Co—ordination of Activities

If the volume of telehealth activity is to grow in
Canada, a much greater degree of co—ordination at a national,
provincial and regional level will be tequired. ’There~is a need for
national task forces, including membership fron the national
professional bodies such as the Canadian Hospita1‘ Association, the
Canadian Medicalj Association, the Canadian Nurses Associationy and
others. The task forces should act as important agents for collecting
and disseminating information, setting standards, assessing the
requirements of their constituents and assigning priorities)forifnture

developments.

Creation of National Databases

From our review of existing uses, we found a large
number of independent centres developing their own information
services. We believe the interests of Canadians could best be served
by developing single reliable reference'databases for drug, poison,
nutrition and other information. There are a ‘numBer- of othen
opportunities where a national database would oe "of significant
benefit. | B

National Standards for Telehealth

A third area where we believe action is required is in

the standardization of technology employed in  the delivery of

‘telehealth sevices.. The standardization required in each. of the
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- system concepts is somewhat different and would need to be addressed

separately by the national task forces.

Dissemination of 'I'e‘chnol*ogy Information

Repeatedl‘y in our inteviews, 'wé: found k~thatv ghe’)}'e is a
néed to make health care prbvidérs ‘much more informed abo"u’t. what is
available. A number of the mnational or‘ganiza’tior;s .such as the

Canadian Hospital Association and the Canadian AMediéal'Association are

'méintaining wétching briefs on telehealth developments. The

Telehealth Team of H_ealAth ‘and Welfare Canada is another vehicle in
collecting and providiné information concern.{ng telehealth.‘_

Finally, there is a need for a simple handbook fof
prospective users of te\lehealth to ap’preéiatg the techndlogy,h learn
how to assess their needs and evaluate options availablé to them.
Examples of handbooks for audio teleéonferenc:’mg were found, but these
need to be broadened to include the 6ther systems 'concepts identifieci. ‘

A somewhat differeni: publication would be a telehealth

" handbook which summarizes, for each typ‘e of application, the history,

the current status of technology, and current appl’icatipn developments
across Canada with a regular (monthly or qhafterly)‘update‘ program
analagous to the Canadian .Telecon; Alert publiv‘shed‘ by the Canadién
Industrial Comu;l_ications Assembly. ‘Such a handbook would be a very
useful .source of reference informat;ién for - practitioners in tfxe
field. | The Departmeﬁt of Health and Welfare and \C;)nununicatiori ‘coul‘d‘
si:onsbr the development of éuch a handbook. N
Funding |

The overriding consideration of mpst of the people

interviewed was the; need for ongoing subsidies’ to the telehealth
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market. At the federal government level, opportunities - for seed
funding for developmental efforts are.av#ilable;

Until recently, the professiopals involved invtelehea_.lth~
experiments have contributed substantial amounts of their own\ time
without reimbursement to tﬁese projects. If théy,aré to be successful
on an ongoing basis, changes to the provincial health insurance plan’
to recognize the services provided by remote consultation will be
required. In Ontario, the Ontario Medical Association and the
Ministry of Health have established a »jbint committee to review
physician reimbursement. Similar committees will be-fequired across
Canada.

A third potential source ‘of, funding for felehealth
applications will be from the private sectqr by way of advertising and
other revenues. Consideration needs to be given to the proﬁiéiqn of
advertising services on specialty' cable television channels or
alternativé revenue sources.

Regulatory Review

There are three areas where regulatory review is
appropriate. In the first instance, longAdistance rates. were felt to
be prohibitive for health care facilities in reﬁote and rﬁral areas.
Telecommunications is a sine qua non of health cére in rural and
northern Canada and it is imperative that ‘accessible; reliable énd
affordable telephone services be provided @ to these heaith care

providers eitherhthrough land-line or sétellite services.
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The second area where regulatory review is required is

in the area of broadband channel costs. Currently, a prospecti&e,user
must buy a dedicated channel on a scheduled basis. The‘ experience
with telehealth demonstrates that users require random .and sporadic

access to telehealth equipmeht. It would be much more cost effective

to have broadband costs related to actual usage of the channel and the

amount of band width required rather tﬁan absorbing‘the full cqét 6f a
dedicated channel, Various sharing arrangements are'Cerently being
considered. .

The third area for regulatory review is fhe provision of
value added services by companies. This clearly has ’important
ramifications for the full ﬁelecommunications industry;»hoﬁéver, it is
iméortant that the needs of the health care industry be represented in

these discussions,

As telehealth evolves in Canada, new approaches are

continually being déveloped to apply telecpmmﬁhications technology to
meet the diverse needs of the health care system; In additidn, health
care pfoviders are becoming increasingly aware of the potential of
telecommunications to support and enhance the heaith care industry.~

As the technological problems are resolved and each of

the remaining barriers of inadequate education, funding, coofdination
and regulations are met and crossed, telehealth »will have a

significant impact on the future delivéry of health education, health

care services, and administration of the health care system.



EXHIBIT 1

Definition of Telemedicine

- "use of two ‘way or interactive television to conduct
transactions in the field of health care" Park (1974).

- "the practice of medicine without the usual physician - patient
physical confrontation, via an interactive audio - wvideo
communications system" Reid (1977).

- "the situations in which health care professionals use
telecommunication channels to communicate with each other or
with their patients with the good of improving in some way the
delivery of health care services” Shinn (1975).

- "any system of medical care in which the doctor and his patient
are at different locations”., Willemair and March (1971)

- "telemedicine is the use of telecommunications technology to
assist in the delivery of health care including consultations
conducted over the telephone as well as the more sensory-rich
modes” Dunn (1983).




1, INTRODUCTION

1.1 Definition of Terms

As the exhibit opposite indicates, individual éuthors
have used the term telemedicine in a variety of ways. The prefix
"tele" means "at a distance” and hence telemedicine means medicine at
a distance. Similarly, telehealth means health at a distance. For
purposes of this sfudy, we have taken a very broad view of telehealth
to encompass the application of any telecommunication medipm‘in the
support of a range of health care activities including medicine,
dentistry, nursing and allied health professionals.

The media that we considered included terrestrial
systems such as telephone, cable, data networks, audio
teleconferencing and extra—terrestrial systems encompassing satellite
communications technology.

In order to organize our thinking on the very wi&e range
of applications encountered, we grouped them under four major headings:

1. Health education (including general consumer education, and
continuing professional education);

2. Health care delivery (including support for  remote

' consultation, or diagnosis, and information services which-

support the health care delivery process such as poison
control or drug information);

3. Administration (including the needs of agencies, hospitals,
provincial and national professional organizations and
governments at all levels);

4, Social (including the social contact needs ' of both
residents/patients and health care professionals).




A more detailed description of telehealth applicatidns
will be provided in a later section (Section 4.3).

1.2 Background

Telecommunications technology has undergone a period of
very rapid development during the past decade and this trend . is
expected to continue into the future. This evolving technology has
opened the way for a diverse array of new telemedicine applicvations°
With the unique Canadian problems of climate and geography, it is
upderstandable that Canada took an early interest in developing new
satellite based telecoxﬁmunications teqhnology. With the launch of the
Anik A-1 satellite in 1972 by Telesat Canada, Canada became the firslt
country to develop a domestic telecommunications system utilizing
satellites in geostationary orbits. Canada later participated with
the United States in the development and launch of the Communications
Technology Satellite - Hermes. When it was launched in 1976, Hermes
was the world's most.powerful communications satellite. As part of
the Hermes program (and later the Anik B program) the Canadian
government supported a nuﬁber " of experiments ‘in the telehealth,
tele-education, and other practical - telecommuniction applicationsf
Through these projects and follow-on studies, the Departments of
Communication and Health -and Welfare Canada participated. in and
stimulated a variety of telehealth satellite experiments.

In parallel with these developments in satellite

communications were advances in terrestrial communications. Health
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care providers were quick to experiment with evolving technologies to
provide improved patient care and contilnulng professional education to
remote comnunities, Some of these experiments included the following
trials:-

o Interactive Television between the University of Western

Ontario's medical centre and health care centres at Moose
Factory in Northern Ontario. ’

Dedicated Telephone Networks with a teleconferencing bridge
between the Memorial University Medical Centre in St. John's
and twenty other hospitals and health care centres in
Newfoundiand.

o}

o

Non-Satellite Systems between the University of - Toronto's
‘Sunnybrook Medical Centre and nursing stations north of Sioux
Lookout. This project uses a telephone system complemented by
slow scan transmission of X-rays, electrocardiograms and other
medical data in video form.

o Interactilve Telephone/Television link  between Sacre—Coeur
Hospital and Hotel Dieu in Montreal and a temporary hospital
at James Bay. '

o Daromé Bridge technology for an experimental program of
continuing health education run by the Toronto General
Hospital and the Royal College  of Physiclans and Surgeons of
Canada. ’

o Microwave Links between University Hospital in London, Ontario
and Woodstock General Hospital for interactive transmission of
radlological, educational, c¢linical and consultative data,
including psychilatric examinations. ,

Another major innovation curren;ly being designed and
tested is the Tele-Health (Tele-Sante) medical information network
based on the Telidon system. This network 1s designed to reach both
doctors»§nd patients. Cable television will provide access for the
public, while  Tele—Health's OWn. mainframe computer .equipment will
offer direct &ata communication to medical offices, clinies, drug
stores and other health care centres. Field trlals of this network in

the Bell Vista Telidon trial in Quebec have generated very encouragilng
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levels of usage and interest, outperforming all but one of 24 other

specialized information services in the trial.

As a result of these developments and parallel worknin i

the U.S. (for example, the Cable Health Network) and . abroad,
considerable potential 1is seen for telemedicine applications. A
Telehealth program has been established within thé Health Services
Branch of National Health and Welfare to monitor and advise on the use
of communications in the ﬁealth care systém.

1.3 Study Objectives

At present, the telemedicine ﬁrojects outlined above and
others are still largely in the trial stages in a limited number of
facilities. The Department of Communications (DOC) wishes to expiore
methods of extending the benefits of. modern communications for the
delivery of health care on a much wider scale, including both
prevention and care.

1.4 Study Scope

In May 1983, we were retained by ‘the Department of
Communications to undertake a review of current uses of
telecommunication in health care.

The objectives of the review were as follows:

to provide the Department of Communications with a summary of
the health care system in Canada; ‘

.to provide a survey of current uses of telecommunications in
health care in Canada and other countries;

to indicate future system concepts which might be developéd in
Canada; : :

to identify suitable >high priority areas for further
investigation; and :

— to prepdre a report outlining our findings and recommendations.



There are over 1,500 health care institutions in Canada
in addition to thousands ef individual medical and heaith care
practitioners. This study provided a broad examination of the heath
care system in Canada and its merging communications and infqrmation
requirements.

It included a broad survey. of the perceived telehealth
needs of potential user groups such as governments, professional

associations and health care providers. The study further identified

.application areas where significant potential exists for .future growth

and development and where further more detailed investigation is

"warranted. This study thus gives a snapshot in time of the very

rapidly changing telehealth developments in diverse applications
across Canada.

Finally, the study included the preparation of a report
summerizing our findings and recommendations. This report is intended
for the staff at Department of Communications and other providers and
carriers in the public and private sector who are (or wish to become)

active in the provision of telehealth services.



2. APPROACH AND STUDY METHODOLOGY

2.1 Approach

In order to carry out the broad-ranging study required
here and to determine the requirements for telecommunications in the
health care system, within the constraints of a limited budget, we

used a multi-disciplinary team approach utilizing specialist staff

from our Health Care, Telecommunications and Market Research -

practices. Where appropriate, we sought the advice of outside experts
including specialists in telecommunications applications in health

care, a physician in the Department of Family and Community Medicine

at the University of Toronto with previous telehealth experience, and

a lawyer whose practice is principally related ﬁo the 1ega1 and
regulatory issues pertaining to telecommunications.
Our approach‘took a broad view of the communications and
information needs of the full health care system including:
o Hospitals, clinics and other institutions such as nursing homes

o Medical practitioners, both within dinstitutions and those
practising independently '

o Suppliers of services to the health care system such as
pharmaceutical companies and trade associations

o Provincial and federal government  personnel and departments
involved in regulating and monitoring the health care system.

During the study, a large number of system concepts
could have been developed. Our approach was to identify those areas
where the systems would likely have the most widespread applications,
or the largest benefits in terms of both the prevention and care

elements of the health system. Based on the results of the data

N
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collection, interview program and analysis proposed in the study
methodology section of this proposal, we identified user needs and
from these, 'determined the most promising system concepts and
evaluated. the cost effectiveness of these. Less promising
opportunities were identified in our report aﬁd documented for
possible later evaluation.

These concepts were then reviewed in terms of their
costs and benefits. Because of the large number of assumptions that
go into developing these system concepts, we could only develop very
general estimates of costs and benefits.

Once these system concepts were developed, we reviewed
some of the barriers both institutional and regulatory to the general
introduction and implemeﬁtation of these concepts.

From this analysis, we then developed recommendations
pertaining to the need for coordination, - education and funding to
evaluate the spread and diffusion of telehealth applications across
Canada. |

2,2 Study Methodology

To produce the outputs defined by the Tasks outlined in
the terms of reference, our work program followed the study flowchart
presented opposite.

Start-Up Meeting

A start-up meeting was held with the Scientific
Authority for this study to review the proposed study methodology,
wérk program and approach to identifying potential communications
systems. This provided an opportunity to fine tune the proposed

approach and work plan and establish reporting relationships.



Task 1: Description of the Health Care System in Canada

In Canada, provincial governments have primary

jurisdiction over health services, with the federal government having

responsibility for specific areas of service (e.g., quarantine, marine

hospitals, quality of food and drugs, and health services for special
populations). Some degree of program conformity across Canada has
been achieved through federal 1legislation under which the federal
government shares its tax revenue with those provinces willing to
establish health programs meeting certain standards. New. federal
legislation -being proposed (The Canadé Health Act) would further
specify these standards and associated penalties for provincial
failure to meet them.

NeVeftheless, the histofical provinéial responsibility
for health care has produced ten distinct though related health care
syséems'in Canada - systems which all are continually being adapted
and enhanced to better meet the needs of the respective populations.

Describing such a complex Canadian system is a majof
undertaking. Fortunately, ‘it is an endeavour that has been
successfully completed by several authors in the past, from a variety
of viewpoints. The approach we took for Task #l was to take advantage
of the excellent documentation of the health care system that is
already available from a wide variety of sources availéble to us, and
theh to organize this general information into a focussed description

of the system from a communications requirements perspective.



This approach consisted of three component activities:

o Identification and review of the most recent and comprehensive
documents describing the Canadian health care system;

o Updating of the material in these documents to include the
latest available statistical information (e.g., number and
distribution of medical facilities and personnel) and new
major legislative/program changes (e.g., the proposed Canada
Health Act and the new Emergency Health Services plans in
Ontario); and

o Production of a description of the Canadian health care system
which is relevant to the identification and quantification of
telecommunications requirements.

A summary of the above description became the first
section of our study report, and relevant statistical information
(e.g., number and distribution of health care facilities and medical

practitioners) are attached as appendices.

Task 2: Existing Uses of Telecommunications in Health Care

To determine the existing uses of telecommunications in
the health care system, we carried out a comprehensive literature
search program on the sﬁbject of telehealth/telemedicine. This -
research included:

o Expert input from our study advisors;

o Existing bibliographies such as the 'Telehealth-Telemedicine
Bibliography' produced. by Judy Roberts of Memorial University
and Jocelyne Picot from the Department of Communications at

Simon Fraser University in British Columbia, as well as a
telehealth literature review prepared by Dr. Earl Dunnj;

o

Computer data base access to obtain literature relating to
telecommunications applications in health care;

Library Research in our own library and other specialist
communications and health care libraries such as the College
of Family Physicians of Canada library;

o

o Interviews with other knowledgeable individuals in this field.
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The results of this literature search and review was a
comprehensive data base on developments in telehealth/telemedicine.
This data base is summarized in the form of a bibliography included as
an appendix to this study report.

Based on the applications ‘knowledge of our

Telecommunications Group staff and input from our literature search,

we develoéed a description of current telecommunications usage for
health care delivery in Canada and abroad. This focussed on two areas
- applications already in widespread use and, most importan_t, those
applications in the trial stages or in limited use at present, and
where there are opportunities for expanded usage.

A further output developed from this literature search
was a summary of trends in communications usage in health care which
were used to identify system concepts, and provided a preliminary
indiction of some of the areas in which needs exist.

Task 3: Survey of Telecommunications Requirements

To supplement the insights on telecohununications needs
and requirements obtained from the literaturé search ;;hase of the
project, we undertook a survey of the communications requirements of
medical associations and institutions, nursing stations/clinics and
medic;al personnel,

Due to the high .degre‘e of flexibility required in
carrying out a survey of this type, aimed at identifying potential
telecommunications needs that could be met by new technology, we used
an interview progfam comprising personal and telephone interviews with.
knowledgeable health care system personnel across -Canada. The

interview program covered key persommel in the following sectors.
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o provincial medical associations

o hospital administrators

o medical personnel

o federal and provincial government staff

The requirements of patients were covered phrough
discussions with the above sectors.. It was not considered appropriate
to interview patients directly since an adequate sam?le would be well
beyond the budget of this study. In addition, patients were not
considered to bé knowledgeable about the availability of poﬁential
alternative or improved communications services and would need to be
educated. This in turn would considerably reduce the degree of
confidence that could be placed in the éesponses.

We éonducted a total of around 90 interviews to provide
the necessary data to supplement the literature search. The interview
program concentrated on selected ‘knbwledgeable and experienced
individuals across the country in each of the sectors identifiéd
above, as the means of ensuring the highest level of efficiency in
collecting data. This was not a 'random' survey which can Be treated

statistically and 'grossed-up' to the total population size.

By concentrating on appropriate knowledgeable

‘individuals, we were able to apply the results of these interviews

across the total healﬁh care system to provide estimates of potential
total requirements.

In addition, we held personal interviews with
representatives of the Canadian Medical Association, the Canadian
Hospital Association, aqﬁ Health and Welfare Canada.

We conducted a number of site visits with Bell Canada
and Infomart to review recent technological developments in data base

storage and data networking.
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Task 4: Identification of System Concepts

From the wvarious data sources identified above, we
developed a comprehensive summary of telecommunication applications in
health care in terms of senders, receivers, and message types. This
summary was then condénsed to identify-for each category of telehealth
applications (health education, health care delivery, administration,
and social) a list of potential markets for these service groupings.
Each combination of telehealth applications and markets was then
examined to identify potential telecommunication media for
transmission of the message.

From this review, four system concepts were developed
for more detailed analysis. A system cbncept was taken to mean a
combination of message providers, message receivers, telecommunication
media, and funding source which taken together might éffectively
deliver telehealth services.

These system concepts inéiuded both satellite based
networks and other possible delivery technologies such as Telidon,
cable television, local area networking, wide area networking, etc.
The system concepts developed took account of the differing costs of
providing various levels of service. Each system was evaluated on a
cost benefit basis utilizing potential benefits data developed from
the survey program. Benefits were measured in dollar terms where
possible, as well as in terms of. time saved, convenience, improved
level of care, and other benefits that cannot reasonably be measured

in dollar terms. It was obviously impossible in a broad ranging study
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of this kind to devote sufficient resources to provide detailed
measures of costs and benefits; however, order of magnitude estimates
were prepared consistent with the data collected in the study.

The system concepts developed were defined in terms of a
system description including such elements as:

o0 Description of the communications and/or information needs to be
met

o Definition of the technical system .and equipment necessary to
meet these needs '

o Specification of system size and number of users, terminals, or
other elements required

o Estimate of system costs
— hardware
-~ software
- operating cost

o Definition of approximate expected system benefits (and, where
possible, quantification of these in dollar or other
appropriate terms)

o Definition of potential market size.

Task 5: Regulatory and Legal Issues

The  institutional, regulatory, and legal issues

© preventing the widespread introduction of telehealth applications were

reviewed and summarized. Further legal and regulatory advice was
provided by a partner from the law firm of McCarthy and McCarthy who

practices in the telecommunications area.
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Task 6: Recommendations and Reporting

The study results were synthesized into a report
covering the results of each Task and £ecommendations'vfegarding
effective possible uses of telecommunications and areas where furthgr
investigation, planning, system trials, or other dévélopmeﬁts are
required to enhance the delivery of health -care serviceé through .
application of telecommunications techndlogy;

We then prepared this report outlining.our findiﬁgs and
recommendations.

Thfoughout this study, wé had fréquent reviews and
discussions with representafiVes of the Department of Commuﬁications,m
the Department of Health and Welfare, the Caﬁgdian Medical Aséoéiation
and the Canadian Hospital Associaéion. ' We .wish to thank them ‘for

their assistance and constructive criticism throughout this study.
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3. CURRENT APPLICATIONS AND USER NEEDS

3.1 Description of the Health Care System in Canada

A review of the health care system in Canada was
undertaken with a view to providing the wuninitiated with some
appreciation of the history and scope of the system. It also provides
a basis for estimating the need for telehealth services and developing
scale factors. that enable one to extrapolate from particular province
or particular health disciplines to the system as a whole. The full
review is included as Appendix A for the reader who wishes a more
in-depth analysis. For the purposes of this study, a few salient
features stood out and are summarized below:

- the health care system is regulated by a patchwork of federal
and provincial legislation which provides for federal cost
sharing subject to certain minimum standards including:
portability across provinces, reasonable access, universal
coverage, comprehensive coverage, reasonable compensation. of
providers, uniform terms and conditions, public administration
on a non-profit basis. The commitment to reasonable access
provides an impetus to use telecommunications to provide

‘health services to mnorthern and remote communities which -
. cannot be supported through existing means.

- the federal contribution to overall health care costs is
approximately 50%. Health and Welfare Canada contributions
through cash payments and tax transfer will be 9.4 billion
dollars in 1983/84, These statistics would indicate that the
.health care industry in Canada is substantial and would
provide an important market for telecommunication services.

= under the British North American Act, the provincial governments
have primary jurisdiction over almost all health services.
Therefore, the responsibility for the regulation of health
care, the operation of health insurance plans, and the direct
. provision of most health services rests with the provincial
governments. The federal government has responsibility only
for very specific areas of service of national concern:
health service for natives, penitentiary inmates, armed forces
personnel and veterans¥®. Because'of this, most teleheaith

*Services for veterans may be provided through provinces but
paid for. by Federal Government. «
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projects will need to be initiated and supported at a
provincial level except in those areas, listed above, where
the federal government has principal responsibility.

- many of the provinces have a regional office structure under
their health department - for example, the Ministry of Health
of Ontario has established District Health Councils to
encourage regional 'planning for health services. Because of
this regional orientation telehealth programs for the support
of health .care delivery need to be developed in close
cooperation with these regional bodies (where they exist) and
telehealth programs should take into account these regional
networks.

- the health care system is dominated by the institutional care
component (including  Thospitals, rehabilitation treatment
centres, mental retardation facilities, etc.) which utilize
the 1lion's share (approximately 53%) of health care
expenditures. Hospitals tend to be the single largest and
most influential health. care provider in any community. It is
understandable then why many of the existing telehealth
projects involve the linkage between hospitals in urban and
rural centres. ' :

— the most influential health care providers are the physicians
who are the "gatekeepers"” to the system and the nurses who are
the major care givers, There are approximately 42,000
physicians and 200,000 nurses in Canada. ~Programs for
professional education will therefore tend to be directed
initially to physicians and nurses.

- approximately 56% of the population of Canada is in metropolitan
areas and these are mainly confined to areas adjoining our
sourthern border with the United States. = Therefore, the
principal markets for public health education and continuing
professional education are also located in these centres.

. — there are marked variations in the utilization of health care
resources between provinces and between southern urban areas
and northern rural areas. This is thought to be mainly due to
differences in the supply of health care providers. This
disparity i1s expected to continue in the future despite
various government iIncentive programs. Telehealth programs
therefore provide an important alternate means of satisfying
some of the current .and future health care needs of people in
rural Canada. - ‘

- the relatively low population density of northern and remote
areas of Canada cannot possibly justify the same 1level of

" specialist support and specialized high technology diagnostic
equipment that is available in the major urban teaching
centres., Therefore, there will always be a need to develop
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telecommunications techniques to make these services available
to those who require them.

— the proposed Canada Health Act is not expected to impact on

telehealth developments except insofar as it 1limits the
sources of funds available to provincial governments to
introduce new services.

3.2  Current Uses of Telecommunications in Health Care

Despite many examples of early telehealth applications
dating to the early 1930's, the field of telehealth as we now know it
has developed significantly only in thg last decade. As such, the
literature is filled with experiments or trials, but few of these
early applications have become commercially viable systems in
operation. |

We will briefly oufline previous Canadian and United
States telehealth programs and key trends expected in the future. A
éummary review of the American and Canadian experience is provided in

Appendix B.

Canadian Experience

In Canada, the development of telehealth programs has

developed in three stages:

1. The first stage was characterized by early experimentation by
"“"champions'" who recognized the value of telecommunications
technology in support of health care delivery needs.

2. The second stage was prompted by infusions of federal and
provincial funds for experiments and clinical trials.

3. The third phase has witnessed the- privatization and
proliferation of telehealth programs. from the early sentinel
telehealth projects to a larger national market.
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Some of the early sentinel projects in Canada were
listed in section 1.2 of this report and include:
~ a dedicated telephone network in Newfoundland for continuing
education and the provision of health care services to remote
communities
~ telephone links for the transmission of slow-scan images between
Sunnybrook Medical Centre and Sioux Lookout to support
consultation services to remote communities

These éarly experiments were initiated by clinicians who
saw the potehtial of telecommunications to meet needs of the health
care system. |

The second stage was stimulated iﬁ large measure by
federal initiatives both through its satellite program and, later;
through its Telidon program.

Canada has always played an active role in the
development and use of satellite techndlogy. With the launch of
Alouette I in 1962, Canada became the third nation with space
satellites. With the successful launch of Anik A—i inv 1972 (by
Telesat Canada), Anik A-2 in 1973, and Anik A-3 in 1975, Canada
established a network of telecommunication services to the north
utilizing "geostationary" satellites. The term ''geostationary' refers
to the fact that as the earth rotates the satellite maintains the same
position relative .to the earth's surface at a' distance of
approximately 23,000 miles above the equator. Because of. the
stationary position of the satellite in orbit, the earthi station
antennas for transmission and reception can maiqtain a relatively
fixed orientation, aSAcompared to the much more complgx and expensive

tracking stations required for non—-geostationary = satellite

applications. The early satellites operated in the lower frequency
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bands of 6/4 GHz corresponding to the same bands used by the
terrestrial microwave systems.

Canada later participated with the United States to
develop satellites that operated in a somewhat higher frequency range
corresponding to the 14/12 GHz band. The higher frequency provided
exclusive usage by satellites and hence, no interference from existing
users as with the more crowded 6/4 GHz band. The higher power
employed in this satellite also permitted the reception of the higher
frequency (i.e. shorter wave length) signals with smaller antennae.
When it was launched in 1976, the Communications Technology Satellite
- Hermes, was the world's most powerful communications satellite., It
operated successfully for 4 years - almost twice its designed
lifespan. As part of the Hermes program (and later the Anik B
program), the Canadian goverhment supported a number of experiments in
te flelds of telehealth, tele-education, and other telecommunications
applications. These three experiments and their implications are
summarized below:

- A five month trial employing an audio link between a remote
nursing station in Kashechewan, Ontario and a hospital in
Moose Factory, combined with an audio and two-way video link
between this hospital and University Hospital in London.

= A three month trial utilizing one-way video and two-way audio
between the Health Sciences Centre of Memorial University in
Newfoundland and four peripheral hospitals for the provision
of continuing medical education. In a later Anik B
experiment, the satellite was used to link several remote
communities in Labrador. '

- The production and broadcast of native health information

programs to residents of northern Alberta through project
Ironstar. '
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From these early Hermes experiments, a few tentative
conclusions were reached:

- A dependable reliable and high quality telephone service is
fundamental to the health care system.

- The cost of providing broad-band services to.northen hospitals
and the allied telecommunications equipment used at remote
nursing stations was prohibitively expensive.

= The continuing education needs of health professionals could be
adequately met and at considerably less cost by audio
teleconferencing with the pre-circulation of visual aids
rather than the use of one-way or two-way video conferencing.

- Finally, most of the telehealth needs could be met -using
conventional terrestrial telephone links.

An important follow-up to the three ipitial Hermes
telehealth experiments was prompted by the 1auncﬁ of Anik B in 1978.
This satelliter was used for 19 projects in direct broadcast
programming (e.g. TV Ontario to remote homes), community
communications to Inuit, tele—education, advanced ﬁechnology, and
telemedicine. The latter included a voice, data and.slbw—scan video
link between St. John's Newfoundland, Goose Bay, Labrador, Labrador
City and Makkovik Labrador for consultations, community health
education, continuing professional education and telecbnferencing.
This trial later iﬁcluded the use of earthtstations for communication
with an off-shore Petro Canada drilling rig. Another Anik B trial was
conducted at the University of Montreal in two phases - the first
phase consisted of a broadband two-way video link between a hospital
at the James Bay hydroelectric devélopment site (LG-2) in northern
Quebec and the Hotel-Dieu and Sacre—Coeﬁf hospitals in Montreal, and
the second phase involving a more limited narrowband (slow-scanj link

between the three centres. Understandably, the users preferred the

earlier broadband approach because it was faster and more accurate.
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These early Hermes and Anik,Bihavevstimnlated a variety.

of follow-on projects including:

the interactive broadband project at the Unlverslty of Western
Ontario and Woodstock ~

the teleconferencing network in Newfoundland and later. a similar
network based at the Toronto General Hospital

- a counselling program for parents of hearing 1mpa1red children
using slow-scan TV ,

the link between Memorial Un1vers1ty and a Mob11 dr1111ng ‘rig in
the Hibernia oil fields .

— the use of An1k B by TV Ontario and the Knowledge Network in
British Columbia , :

All of these prOJects have been brief and compllcated by

technical and organizational difficulties. They demonstrated that

satellites can be used to provide: telehealth serv1ces; however, the

costs “are high and these services can. only be cost justified if they

support a large user community. In the Canadian context, this means

the shared use of these systems with other education and social

services applications. A'more detailed summary of these experiments
is provided in an-artiele by the Coordinator of the CMA's connCil'on
medical education in the April, 1983 Canadian Medical Association
Journal (included as Appendix C).

| In parallel with Canada's spsce program has been s major
involvement by government in the. videotex industry through the
development of the Telidon standard in 1978 and later, in 1981,
through a $9.5 million Teiidon'Industry Investment Stimnlation Program
(IISP) incerntive program for providing 6,600.Telidon terminals‘forkuse

in new Telidon systemsAoperated‘by the private sector. In 1983 the



EXHIBIT 3

TELIDON PROJECTS

IN THE HEALTH INDUSTRY

Project

1. Toronto General Hospitalﬂ

- is using Telidon for drug information

2. L'institut de Recherche de Montreal

- is using Telidon in psychiatric research

3. The Metropolitan Toronto Hospital Council

- has two pages of information on each hospital entered on the
Toronto Telidon Tourist Information Service

4., Toronto Institute of Medical Technology

- has developed a vided—tex computer assisted learning (CAL)
application for radiology technology students

5. The Saskatchewan Association of Rehabilitation Centres

~ has a Telidon patient information service underway with four
user terminals

6. The Bureau de Coordination

- is planning to distribute thirteen terminals to the thirteen
University of Montreal affiliated hospitals

N

7. Canadian Hospital Association

- is developing a health information service using Telidon

Telidon projects being considered

1. Canadian Arthritis and Rheumatism Society
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Telidon program was extended for two years and a further $23 million
was allocated to the program. Significant early Telidon trials
included:

— Project Grassroots between Manitoba Telephone System (MIS) and
Infomart which provided videotex service to the agribusiness

- Project "Visitors Guide" to provide tourist information through
2,000 terminals at a cost of - $11 million provided by the
Province of Ontario, Infomart, and the Toronto Star

— Bell Canada "Vista' Telidon trials involving an investment of
$10 million.

Considering the level of interest and investment in
Telidon, it is understandable that a number of telehealth applications
would also be developed. Some of these are summarized in the exhibit 3
opposite and will be discussed in greater detail in a later section.

In Canada, we are now entering the third stage of

telehealth  development in  which telehealth  applications are -

disseminated from the research and government subsidized environment
for widespread use.

Across Canada,‘we identified a wide variety of ongoing
telehealth activities and a sample is included below:

1. An  interactive broadband 1link between the University
Hospital, London and Woodstock General Hospital.

2. A ground based teleconferencing system linking all 38
hospitals and a variety of vocational education schools and
other health institutions in Newfoundland.

3. A satellite link, using Anik B, between Memorial University
and an oil rig in the Hibernia oil fields to support health
care, education, and administrative applications.

4., The Knowledge Networks in British Columbia which uses Anik C
-to provide adult education to the general public.
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5. A slow-scan TV 1link between Sioux Lookout and Sunnybrook
Hospital and Hospital for Sick Children for the provision
of remote consultation services.

6. A Darome bridge, located at the Toronto General Hospital,
used to provide audio teleconferencing facilities
provincially and mationally. -

7. A large number of Telidon projects underway to develop the
database material suitable for a video-text service for the
following uses:

— drug information

- medical devices alert

-~ Telidon in Psychiatric research
computer assisted learning
patient information service

8.  The development of user driven telehealth networks for health
care delivery based on current health care delivery
patterns. The Northeastern Ontario Telehealth Network has
submitted plans for a broadband communications linkage
between the 5 member institutions in Sudbury and the
Provincial Government studios in Sudbury which, in turn,
provides a broadband link to major referral centres in the
south. In addition, a slow-scan system will be provided
between Sudbury and surrounding facilities.

Similar telehealth planning task forces have been established
in Algoma and Thunder Bay.

9. Broadband links such as those which have been' established
between major hospitals in Montreal, London, Winnipeg,
Calgary and Vancouver.

10. The Canadian Health Network and two other companies have
filed applications with the CRTC for the provision of a
dedicated cable TV channel for health education to the
general public and health professionals.

Through our 'iitefature review and interviews, we have
identified only a sample of the many telehealth activities occurring

across Canada.

U.S. Experience

As described by Rashid L. Bashshur, the development of
the telemedicine in the United States can also be separated into three

stages:

'
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1. The first stage, 1964 - 1969, ' was characterized by
experimentation on the part of medical practitioners
working independently of each other, on the «clinical
applications of telecommunications technology.

2. The second stage, 1969 - 1973, was characterized by a trend
toward the exchange of knowledge and experience among the
participants, and by government support and sponsorship of
research and demonstration programs in telemedicine through
the Health Care Technology Division in the Department of
Health Education and Welfare.

3. The third stage started in 1973 and was characterized by the
idea of telemedicine as an innovative mode of medical care
delivery. The major challenge was to make telemedicine
programs (which had previously been heavily subsidized)
economically viable.

A distinguishing feature of the American experience has
been their heavy reliance on microwave technology. It is uncertain
how many of the systems identified below are still in operation,

although it is estimated that most of these were discontinued when the

federal funding was withdrawn.

Significant sentinel projects in the United States are

briefly summarized below to illustrate the diversity of applications.

- During 1964 - 1967, a closed circuit television 1link was
installed between Nebraska Phychiatric Institute in Omaha and
Norfolk State Hospital, 112 miles away, for the provision of
education and training programs, remote consultation, remote
diagnostics and remote monitoring of patient wards by nurses.

— In 1967, an interactive television link was installed between
Massachusetts General Hospital and Logan International Airport
in Boston for the provision of emergency care and remote
supervision of a nurse-clinician located at the airport.

- In 1969 - 1973, telemedicine systems were implemented in a
variety of rural areas. to test the cost and effectiveness of
remote health care delivery. Pilot sites included:

1. INTERACT .(Interactive " Television Networks),' based at
Dartmouth Medical School at Hanover, New Hampshire;
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The INTERACT network provides a microwave 1inkége' for
closed circuit television between coronary. care units,
radiology departments, medical offices, and classrooms
for both nurse and physician education; : :

‘2. Rural Health Associates in Farmington, Maine;
3, Blue Hill Memorial Hospital in Blue Hill, Maine;
4, Puerto Rico telemedicine program in Pornce, Puerto Rico;
5. Lakeview Clinie in Waconia, Minnesota;
6. Alaska Native Program in Alaska and Seattle, Washington, and
7. The STARPAHC project on the Papago Indian- reservation'in
-Southern Arizona utilizing a fully equipped mobile health
unit which travels throughout the reservation ‘and
maintains audio and visual communication with a central
clinic facility. :
A number of systems were also implemented in“urban areas
to provide services to nursing home patients, prison inmates, and for
the coordination of admihistrative functions 1in large hospitals.

These projects included:

- In 1973, a link between nursing homes in Boston and Boston City
‘Hospital . .

- In 1973, a link _between - the University of Florida School of
Medicine and the ‘Dade County Penal Instltution ,

- A picturephone link between Cook County Hoepital Urology
Department and Bethamy Brethner/Garfield Park ‘Hospital for
administrative coordination ‘

Very few hard conclusions were drawn in the literature
from these -experiments or demonstrations. The general observations
made include:

- It was difficult to draw conclusions from short term trials

= Questions about the effectiveness and acceptance of telemedicine
as an alternate mode of health care delivery were still
unanswered. - None of the programs operated at sufficient peak

patient loads to warrant a true test of cost effectiveness,

- The systems varied markedly in the proportion of activity
devoted to health education, patient ‘care  delivery,
administration or social "needs. '
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In addition to these observations in the 1iterature; we
observed a number of fundamental differences between the American and
Canadian health care systems which make it difficult to extrapolate
from one setting to the other. The three most obvious difference are
the following:

= The free market nature of the health care system in the United
States encourages hospitals to provide telehealth services to
attract physicians and patients., The cost of these services
can often be passed back to third party payers. In the
Canadian environment, hospitals do not usually have a direct
interest in marketing their services and operate under global
budgets.

- The potential market for any telehealﬁh programs are larger and

more concentrated in the United States. Many telehealth
programs require a mass audience to become economically wviable
and the relatively small size of the Canadian market makes
most programs less economically viable,

- The American telecommunications enviromment is far less
regulated than in Canada with the result that certain
telehealth programs used in the United States are either not
permitted or are not cost competitive in Canada. For example,
the American Health Network is funded through advertising
revenues. This source of revenue 1s not now permitted on
Canadian pay cable chammels.

There are more private hospital chains in the United States,
Individual hospitals in the chain feel the need to communicate
with other hospitals in the same chain. There are a few
similar situations in Canada.

—~ Because of privately owned hospitals in the United States, there
is more competition between health care providers within a
community for both patients and physicians. Thus there is
less chance of shared services within the same community and
also, greater incentive to provide telehealth services if they
will attract patients or physicilans.

Recent Developments in the U.S,

In the United States, telehealth has -now developed
beyond the provision of health care delivery to include health
education to the consumer public and programs for <continuing
professional éducation. Examples of this are the U.S. Cable Health

Network which is a 24~hours satellite delivered service distributed by
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cable companies to homes across the United States with programming
strictly dedicated to health, science, and better living.

A second relatively recent development is the
inexpensive provision of medically useful clinical databases to

practising physicians through the GTE/Telenet data network.

Physicians in any of the major urban centres can use a standard ASCII

data terminal to obtain information about drugs, diagnoses, literature

citations and abstracts, as well as continuing medical education
programs., |

A recent third development is the announcement by the
American Network (a division of American Medicel Buildings) that it
plans to provide satellite delivered information and entertainment
services tailored exclusively to American hospitais; This system has

also been used for a series of 10 teleconferences aired at 55 cities.

Telehealth Trends

Froonur review of the past history of telehealth in
Canada and the United States, a number of significant trends emerge:
— the slow transition from government funded clinical. trials to

products developed by the private sector for a mass market is
expected to continue.

the strong interest in the private sector in getting into the
telehealth market at the ground level. There is a rush by
hospitals, government agencies and private companies to get an
early foothold in what is seen as an important and lucrative
market.

products which are being developed are those which demonstrate
commercial viability or receive a commitment from govermment
for long—-term support,

there is a large and slowly growing cadre of people in Canada
who are knowledgeable about the capabilities of telehealth.
These people are taking an active role in diffusing telehealth
information to a broader end-user audience and stimulating a
user demand for services. :
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— future telehealth applications will involve combinations . of
different technologies to provide products matched to user
needs. For example, the various links in regional networks
being developed for health care delivery to northern and rural
communities employ a variety of narrowband and broadband
technologies to match the needs and available resources for
each link in the network. Similarly, data networks are using
various combinations of packet switching, broadcast and cable
television, videotext and personal computer technologies to
produce total systems that are inexpensive and simple to use.

— telehealth continues to be caught in a perpetual chicken and egg
dilemma: many applications are not cost-effective unless they
are provided to a mass audience; however, there 1is no mass
audience for many telehealth applications because they are not
cost effective. If this cycle can be broken either by
reduction in the costs or the provision of a large consumer
market, then there is a potential for a very rapid growth in
market demand for telehealth services.

— whereas previous telehealth applications were technology driven
with solutions looking for problems, current approaches focus
on user needs . and finding the optimal mix of technologies to
meet those needs.

3.3 Summary of Survey of User Needs for Telecommunications

An important component of the study was a survey of the
health care industry, including telehealth providers and consumers, to
establish user perceptions of the need for telehealth services. We
interviewed approximately 90 people of whom approximately 80% were
located in Canada, the remainder involved contacts in the Unitgd
States. By far, the greatest percentage of the interviews were
completed in Ontario. This is partiy because of the relatively large
number of active telehealth projects in Ontario, but mainly because of
the number of national institutions (including the Eederal Government)

located in Ottawa.




EXHIBIT 4

DISTRIBUTION OF INTERVIEWS BY PROFESSION

Profession *Percentage (%)
Physician 18
Nurse 1
Dentist 1
Pharmacist 1
Administrator: -
-~ Hospital/Health Care 43
-~ Business Sector 18
- Provincial Government 18
—~ Federal Government 12
~ Utility 6

**Percentages will not add up to 100 as some interviewees were
than one category.

in more
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A good cross-section of the health cére field. was
reached including representation‘ from physiciaﬁs, nurses, dentists,
pharmacists, as well as their provincial and federal bodies. We sppke
with the hospital associations provincially and federally plus the
pubiic sector and the utility companies éuch as Béll Canada and‘
Manitoba Telephone (Exhibit 4).

In almost every .case, the respondents‘ were extremely
co~operative and most were enthusiastic about the future prospects of
telehealth. However, private sector firms were understandably
cautious about providing any specific market or cost information wﬁich
could lessen their competitive position in the market.

Defining-needs presented a certain amount of difficulty

to most of the interviewees, particularly in the area of market

definition and quantificatibnb Applications were identified but very '

few were able to supply good estimates of costs,. benefits, or

potential volumes.

During the interviews, a recurring\ concern of’
prospectiQe users of telehealth applications was the relative costs of
telehealth systemé compared with ’conventional approaches and; more
importantly, the question of how these new services were going to be
funded.

Most of' the hospitals and  health céfe institutions
operate on specific and frequently limited budgets and grants, hence
cost and funding becomes an important consideration. The general
concensus of members of the health care community was that outside

funding (government or other funding agency) must be available to



EXHIBIT 5

NEEDS IDENTIFICATION

APPLICATION
EDUCATION:
PROFESSIONAL
PUBLIC
PATIENT/HEALTH CARE
ADMINISTRATION
SOCIAL
Grid value: First choice = 3 points

Second choice = 2 points
Third choice = 1 point

TOTAL POINT VALUE

127
16

92

48
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cover the initial expense of setting up a tgieéommunication'system in
order t§ také advantage of the available teéhnology. in ﬁaﬁy cases,
there are existing révenues- which can be uéed ~to partially fpnd
qngoing costs; for example, updating informatibn iﬁ tﬁe pbison control
centre, dinterpretation fees for .x-rays, registration fees for\
continuing education courses, etc. Aléo, redgctioné in operating
expenses will further aid in defraying ongding‘expenseé; fof eﬁaﬁple,
travel costs in terms of personnel time‘ and fares can be -reduced
through teleconferencing. - These savings can sometimeé make
teleconferencing cost justified. We will-explore thg fﬁnding issﬁe
more fully in a later section. |

In ordér to summarize the needs expressed in the
interviews, we reviewed our complete& interview questibnnéires énd
assigned a first choice need 3 points, second choice.2. points and
third choice 1 point. Tﬁeée scores were then totalled and dispiayed '
in Exhibit 5 opposite.

Our interviewsvand literature survey démoﬁstrated that
the health care community believe that there are real neegs -for
telehealth principally in the areas of education, health care
delivery, and administration and that.eécﬁ‘of.these applications is
uniquely different. | |

| In order of importancé and frequency of identificétion;
the following were the applications and needs identified by the userf

community (Exhibit 5):
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1. Education — Professional

Continuing medical education was consistently named as the
major focal point for a telecommunication application.
This would .include formal lectures as well as grand
teaching.rounds and other practical sessions. The need for
continuing professional education for physicians, nurses,
and all health professionals is a result of the rapid
growth and dissemination of new concepts in health care
practice (investigation and treatment) and the constraints
and cutbacks. imposed in recent years omn continuing
professional education budgets within hospitals and health
care institutions. This has come at a time when increased
demands are placed on doctors, nurses, and ‘health care
professionals to develop specialized knowledgé and skill

sets.

2. Health Carg Delivery »

The requirement for remote consultation and diagnostic
facilities was high on- the 1list of priority projects.
Other health care areas such as centralized poison control
and drug information data bases were of equal importance.
In the field of health care' delivery there is ample
evidence of regional disparities in the availability of
specialized health care providers (e.g. psychiatrists,
geneticists, speech therapists, etc.) and high technology
investigative tools. In examining existing provincial

arrangements for acute hospital care, cancer treatment,
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mental retardation  treatment, psychiatric care and
rehabilitation treatment, there are numerous examples of
differences in the level of expertise in major wurban
centres compared with rural or remote centres. This
disparity will always exist and hence there will be a
continuing need for telecommunications to support the
delivery of diagnostic and consultation services in
underserviced areas and to provide administrative support
for flows of patients and patient information.

3. Administration

Many organizations and associations felt that committee
meetings and conferences could be replaced by a form of
teleconferencing, 1limiting travel to a regional centre.
The administrative mneeds of national and provincial
organizations and associations (hospital, medical, nursing,
dental) also include‘ the collection and dissemination of
information to constituents and, more - recently, the
maintenance of central reference dntabases.

4, Education - Public

Education of the general public in relation to health care,
fitness and nutrition, etc. was presentéd as n viable
telecommunications market, frequently in conjunction with a
professional program. This could be presented, for
example, via a "Health Network" (public and prinate); With

. generally increased public -awareness of the importance of

lifestyle in health maintenance and disease prevention,
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Ehere has been a corresponding growth in the market for
consumer health education.
5. Other
Some social éspects were ‘iﬁenfified such as the need .for
patients from remote Northern communities to interact with
their families verbally and visually.

Although tﬁese varied needs do exist, we found people
interviewed were unable to clearly define and quantify their needs.
Furthermore, many of the advantages of telecomﬁunicétions in meeting
these needs are in intangible areas such as '"improved support" for
nurses or.physicians in remote locations, or "improved accessibility™
to current drug or other information.

Various technologieé were :discussed as presenting
solutions to the suggested applications. No oné solution is nor will
be the perfect answer to all. All of the téchnologies, be they
narrowband or broadband, will be important in the future.
Interviewees felt that the key ingredient is the analysis of the
application and the establishment of precise objectives for each
project in order to select the most viable sdlution..

3.4 Summary of Findings from Data Collection

Based on our literature review, personal interviews, and
telephone survey of user needs, we have reached a number of
conclusions which are important for the future formulation of system

concepts:
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1. The field of telehealth is not a single homogeneous
discipline; it is, in fact, made up of many different

applications and user groups. Therefore, no one -single

technology or small group of technologies will meet all

needs.

A wide vériety of technologies have been employed for the
delivery of telehealth services. These technologies can be
conveniently grouped into progressively broéder bands of
ihformation and include: telephone, audio teleconferencing,
audio and video messaging using narrowband techniques and
conventional land 1lines or broadband . techniques using
either cable or satellite systems, and data networks.
Typically, a variety of approaches are feasible and the
technology selected 1is often a function of what is
available or what the funding agency wishes to employ.

2. There 1is intense activity in the field of telehealth in
Canada and the United States. Previous efforts have been
of a research or experimental basis and have been funded to
varying extents by the federal governmenﬁ (the Department
of Communications and the Department>of Health and Welfare)
or by research grants (tﬁe Donner Foundation). Now,
telehealth applications are being developed by the private
sector (such as cable companies, telephone companies, or
drug and hospital supply distributops) or by provincial
governments (most notably in Ontario) which have actively

sponsored telehealth developments. In our survey, we found
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intense and broad interest in the field of telehealth both

by potential service suppliers and recipients.

The applications tended to focus into one or other families

of telecommunication technologies whether teleconferencing,
cable systems, slow scan TV, ©broadband (land and
satellite), or data networks. More recently, users are

successfully uniting technologies; for example, - the

Knowledge Network in British Columbia and the Northeastern
Ontario Network combine cable broadband systems at a
central '"hub" wi:t.h satellite broadband 1links to remote
c'entres.. Similarly, Telidon databases can be merged with
data networks to provide clinically useful databases at

reasonable cost.

Users were generally cautiously optimistic about the future

of telehealth. Most experienced suppliers were pessimistic

about the cost—effectiveness of telehealth systems unless

costs decline appre'ciably. Many users were very pfagmatic
and expressed concerns about the barriers (cost, medico—
legal, and political) to the future acceptance of these
systems. Several people interviewed suggest that t.eleh.ealth

is a technological solution looking for problems to solve.

Most providers suggested going slow in the introduction of

telehealth applications but at the same time were
scrambling to get into the market at the ground level. to

secure a niche for themselves.
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In contrast to other technologies, such as computers, where

there is the potential for capital substitution of labour,

in telehealth most of the costs are additional, and most of

the benefits are intangible in fulfilling unmet needs for

education, health care, delivery, administration, and
social relations. Generally, telehealth provides new or
additional services that are not currently availablé; For
example, the broadband networks to mnorthern communities ‘and
nursing stations makes available specialist support and
high technology tools that can mnever be provided otherwise
to such a diffuse user base. There have been several
efforts to establish the cost effectiveness of telehealth
systems and mést pfojects were unable to demonstrate
substantial cost savings.

national picture of telehealth users emerges which

indicates a general lack of coordination between users in

different techndlogies or different regions of( ;he
country. To date, the telehealth team within the
Departmeﬁt of Health and Welfare is_tﬁé sole clearing house.
for information on current developments.  Natiomal
organizations such as the Canadian Medical Association, the
Canadian Hospital Associa;ion. have been involved in the
collection and dissemination of telehealth information
pertinent to their constituents. The CMA has maintained a
"watching brief'" through the office of Continuing Medical

Education and the CHA has retained a Director - of
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Communications. In addition, the_ CHA has undértaken a
number of projects in continuing edﬁcatidn and in the
creation of Telidon databases for a mgdical'devices alert
and poison information service. There is a need to provide
a forum for ongoing dialogue between the Various
participants in the telehealth industfy. Rgview pépers are
a valuable source of telehealth information, however,’these
review papers need to be contipually fevised_and updatéd to
refleet the rapidly changing nature of telehealth.‘
Conference and sympésié such as the Health ‘and Welfare
sponsored "Telehealth - Update and Appliﬁations" in
November 1980 in Ottawa, or the CHA Communications Workshop
in February 1982 aré also important forums for sharing of

information.

Most technolqgies needed for the support of telehealth are in

‘place and are generally_imprdving in price and performance

with time, Teleconferencing equipment is generally

available and well supported.. The Telidon protocol for the
display of’alphageometric (textuai and graphic) information
continues to evolve to a North American standard (NAPLPS),
Data networking employing pagkét switching makes databases
an& electronic mail ser&ices acgesSible‘to the majority of
hospitals and health care providers and begdming available

at reasonable cost; It ié clear that telehealth has been

technology driven and every new technological breakthrough,
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particularly those that reduce cost, opens wup new

alternatives for the delivery of telehealth services.

Telehealth is a constant dynamic involving new technologies

(data networking, digital switching, satellites, fiberoptic
;ransmission), new applications (consﬁmer-health educaﬁion,
national databases) and a shifting regulatory environment
(the CRTC hearings on specialty cable channels, the CRIC
hearings on value added services)a The constantly shifting
nature of telehealth is further justification for
maintenance of 'a central clearing house of current
information on  providers, users, and technological

innovations.
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4. DEVELOPMENT OF SYSTEM CONCEPTS

The data collection process produced a tremendous amount
of informatioﬂ about the health care system in Canada, the previous,
current and planned telecommunication applications in health use, and
the many technologies which are now availableAto meet these needs.
This information was then analyzed and synthesized to identify four
major system concepts which have the greatest potential and vmerit
further more detailed analysis.

4.1 General Approach

In order to develop these system concepts we used a four
staged approach:
1. We first developed a comprehensive communication matrix

showing the major types of message senders and receivers in

the health care industry and the types of messages which

might be sent. This matrix was suggested by the Telehealth
Team of Health and Welfare Canada as a way of insuring that
all communication needs were consideréd. in the first
analysis.

2. We then clustered the various senders and receivers into six
broad groups of potential markets for telehealth
applications. The telehealth applications were simiiarly
grouped into four major categories. Each mode in this
application matrix was then described in greater detail to

include:
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— perceived user needs;
~ potential consumers/receivers;
— potential providers/senders;
- estimates of market size;
- current delivery methods;
. — alternate delivery methods;
— 1likely future delivery methods.

We then looked at this matrix from another perspective and
developed technology matrices which summarized for each
telecommunication technology the applications and target
markets which might be considered appropriate.

3. In the third stage we examined the previously developed
application and technology matrices and identified four
system concepts which had the greafest future potential on
the basis of cost, reliability, simplicity, performance,
and potential impact on the health care system.

4, These four system concepts were then developed further in
terms of describing prototypical systems, .= potential

markets, cost parameters, and potential benefits.

4.2 Communication Matrix

The communication matrix (Exhibit 6 opposite)
demonstrates the major participants in the health care system, the
tremendous variety of telgcommunication needs and the fact that two
participants can have different needs depending on the direction of
the message. For example, associations may want to send continuing
edﬁcation programs but receive member opinion polls. Associations and
governments by their nature are collectors and disseminators .of

information and often the medium used for each activity is different.
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4.3 Application and Technology Matrices
In order to develop a better framework for analysis of
telehealth needs, the various senders and receivérs were clustered and
an application matrix was prepared (Exhibit 7) showing the major
categories of telehealth applications and target markets for these
services.
The individual intersections of this matrix were then
described in greater detail to.include:
- Needs;
— Consumers;}
Providers;
Market size;
— Current delivery;

Alternative delivery; and
Likely future delivery method(s).

This detailed description is provided as Appendix 1.

This application matrix was then analyzed ffomv the
perspective of what gfoups of markets and what categories of
applicatiqn were apprépriate to various types of telecommunicétion
teéhnology. These tables which conform in layoqt‘to the application’
matrix are included as Aépendix 2. |

The likely future delivery method was estimated frbm our
survey of activities in the telehealth field and our estimate of
future trends. In most cases, future delivery methods will_suppléménf
rather than replace current methods. |

4.4 Selection of System Concepts

The application and technology matrices were reviewed by

the study team and judgements were applied as to the relative cost,



- 42 -

reliability, simplicity, performance and potential impact on health
care in Canada of each of the intersections in the applications
matrix. These. judgements were then applied to estimate the four

general system concepts which we believe are the most promising and

“deserving of more detailed investigation.
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"5, SYSTEM CONCEPTS

In order for a telehealth application to be suécessful

it needs to meet the varied needs of a wide audience in a
cost-effective, simple and reliable manner. We have identified a
number of system concept; which we beiieve offer the greatest promise
and warrant further investigation. These include:

1. Data Networks

2. Regional Networks for Health Care Delivery

3. Audio Teleconferencing

4. Cable TV Networks for Public and Professional Health Care
Education '

5.1 Data Networks

5.1.1 Example

An understanding of how a data network would support
telehealth can be obtained by looking at the example of the GTE
Telenet Medical Information Network (MINET) which. consists of two
services: AMA/NET databases licensed and maintained by the American
Medical Association, and MED/MAIL, an electronic messaging service.
The services currently provided or planned for 1983 include:

1. Drug information database

2. Disease information

3. Medical procedure coding and nomenclature
4, Socio—economic bibliographic information

5. Excerpta Medica Physician Information Retrieval and Education
Service (EMPIRES)
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6. Diagnostic Awareness Service
7. Current Awareness Service

8. Continuing Medical Education provided by Harvard Medical
School/Massachusetts General Hospital

9. Laboratbry Test Information

Bulletin Board

1. Electronic messaging to groups. of subscribers (university,
handicapped facilities) '

2. Centre for Disease Control disease alerts

3. Food and Drug Administratibn - drug alerts
Scripting

1. Enrolment in C.M.E. courses

2. Ordering of AMA publications

3. Adverse drug reporting

4, Polling of members organizations

In addition to the above AMA sponéored aétivitieé,rthe

GTE network is.providing a commergial drug advisory servicé including
advertising and new product announcemenfs funded by a group of drug
companies.

5.1.2 Canadian Prototype

If one looks at the network structure -of health‘<¢are
systems in Canada (summarized‘in Appeﬁdix A) it is clearrthét such a
data network offérs' tremendous potential for\ Caﬁéda.  A useful
constfuct would'iﬁclude'a-data tefminal in the emérgency department
and hospital library of every hospital in Capada. ~ The terminal device
itself could be either a standard ASCII terﬁinal, é_feletype device,

or a personal computer eQuipped with a telecommunications interface.




- 45 -

A Telidon terminal could also be employed if the databases adhered to
the Telidon protogol.

The network offers the potential to tie together
professionals and institutions into local, regional, provincial, or
national networks. Because the commuﬁication costs for such a system
base on a packet-switched network are only less distance sensitive
than conventional telephone service, it is feasible to introduce the
service as a single national network. As utilization of the network
increases, it may become more cost-effective to break iﬁ into regional
modes at a later date. If one were to placeb é terminal in the
emergency department or library of every health care institution the
network.would be available and visible to hospital and health care
administrators and a range of health care providers. -The true value
of such a network lies in the universal availability of information on
a "need to know" basis - various classes of users could select
databases to access current information to meet their particular needs.

The providers of database material would logically \Bé
the national and provincial professional associations (hospital,
medical, nursing, dental, etc.). Content of- ﬂatabases include
information on:

= drugs

- ©poison

= therapeutics
+ = labour arbitration

- salary and wage settlements

- 1literature abstracts and citations
- = medical devices alert

- . disease alert
- occupational health and safety
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Natural applications for the'nwssaging, bulletin board .
and scripting services include:
— Professional education notices
— Self evaluation programs
— Ordering of materials
— Disease Surveillance
— Adverse Drug Reporting
In Canada the medium to -use would be packet switched
networks which provide the widest access at lowest cost. - These are
available through CNCP (Infoswitch network) and Bell Canada (Datapac).
The corresponding electronic ‘messaging services are
Infocall . and Envoy 100. In addition, Bell Canada has récently
announced iNeét 2000 which provides a simple and convenient access
mechanism for an individual user to various databases and electronic

messaging services. (Enclosed in Appendix I).

5.1.3 Market

The target market for this service would be the 1400
health care -institutions, 42,000 physicians, and other health care
professionals. Access to the network is through a varieﬁy‘of simple-
terminal devices:

1. A dumb ASCII terminal

2. A displayphone

3. A Telidon terminal o , _
4. A persomal computer equipped with an interface board
5. A teletype device . _ .

5.1.4 Costs

Sample charges for database access ' are provided by GITE

Telenet and iNet and include vafioﬁs categories of.charges:
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Subscription fee $100
User registration fee $25/user
Usage charge - .
Database $27/hour
Electronic Mail $7-16/hour
Other charges Variable

If a user is accessing only four or less databases then
Datapac/Envoy 100 (or Infocall) is breferred. For the user who wants

access to many databases, iNet is more appropriate - iNet currently

provides access to over 400 databases and this is projected to grow to

800 by next year. In Canada the iNet surcharge would be an extra
$3;60/hour for the administrative services of collecting usage charges
from various databases and condensing them into a single client bill.
In July 1983, Bell Canada completed a field trial of 400 iNet users to
prove the technology and they have begun an 18 mbnth field trial with
1500 users to assess the market for thié service.

5.1.5 Benefits

While the benefits to individual practitioners and
institutions are hard to estimate it is clear that the value of the
network will grow as the number of users increasés and the number and
variety of useful databases increases. Just as the wvalue 6f. tﬁe
telephone system depends on its universality éo'the'value of a data
network to a particular organization depends on the market penetration
of the network to its members. Similarly, the cost effectiveness of
the electronic messaging is volume dependent. The following example

illustrates that there are economies in large mailings:



- 48 ~

- One Destinaton .10 Destiﬁations
Cost to create .30 .30
Cost to send .35 : 3.50
Total cost ' .65 - 3.80

Unit cost .65 » - .38
We have tried to estimate the costs and benefits of such
a network but the tremendous variety of assumptions regafding fee
rates, usage patterms, and database deVeloﬁmént costs preélude a
reasonéble analysis.

5.1.6 Organization.

Program material could be developed by ﬁﬁeAnational or
provincial organizations in connection. with érivate companies'éuch as
Infomart which are organized: to develop’énd distribute databases.

An added advantage to Canadiané‘is the fact that these

data networks accommodate the Telidon graphics protocol and so Telidon

terminals (approximately<$2,000) or personal computers (IBM—PC,;Apple)

equipped with Telidon interface boards (now available for $500) can be
used tb»access the many current and planned Telidon databases.

5.2 Regional Networks for Health Care DeliVery

‘As a means of delivefing health care services including

consultation and diagnostic support between rural and urban areas, as

well as continuing professional education, a variety of regional
telecommunications networks have been tried and developed
(particularly through the Hermes and Anik B experiments and through

the Ministry of Health in Ontario),

5.2.1 Example and Canadian Prototype
The particular system concept that appears to offer the

most promise is exemplified by the approach taken by the Telehealth
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Program in Ontario. It is based on a network model of health éare‘
delivery (Exhibit 8) wherevparticular links in the netwofkican evﬁlve
and change to reflect changihg technology or usége patterns (clinical
care or education) and the technology is selected relafive to
identified needs. Thevéystem will incorporate- a "hub" composed of
broadband 1inkage$ between hospitals in a regional centre wusing either
land-lines or microwave systéms. The hub would then be coﬁnected
through the Ministry of Governmment Services broadband link satellite
or microwave to other parts bf the network. Outlying rural hospitals
would be connected to the hub through land~line for tﬁo-way aﬁdio and
slow-scan video. A fufther important concept is that of Ashafed
management wherein each health care faéility within the,néEWOfk.is an
active participant in establiéhing policies, procedures, and-
prioritieé. * This épproach may be achieved by the incorporation of a
company for the purpose of delivering telehealth .serVices with
representatién from all inferested parties. This is a departure from

the usual model of a "champion” developing an interest in a particular

-technology and promoting it. Although‘the network approach is slower

to develop because of the need to educate potential users on the
capabilities and uses of telehealth and the need to develop consensus
it has the greatest chance for long term success.

5.2.2 Narrowband vs Broadband

In the debate concerning the  relative merits of
narrowband (2.4 to 9 kilobits/second) and broadband (4;800
kilobits/second) it would seem that £rom tﬁe péfspective of cost, -
reliability and availability, narrowband using two way audio and one
way video seems to be the most economically viable technology. It

satisfies the major needs of the users for a fraction of the cost of
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broadband. The ideal system, as suggested by F.A. Roberge*, is a
compromise between the two extremes that supports transmissibﬁ at 50
kilobits/second resuitingvin a high resolution image in less than 15
seconds, or low resolution images for interac;ive exchanges at . the
rate of one every 4 seconds. The abiiity to puf;ﬁase as much of a
band width as is needed, and to buy as much channel time as.réquired
is now technically feasible and commercially availéblé in the‘United,
States. Because of Canada's regulatory environment, most ,pétential
broadband users must purchase total and gxclusivé use of.a‘channgi.
The substantial channel costs imply a need td worﬁ through an existing
provincial broadband network in order to shafe costs ﬁith other health

and non health users.
\

The growth in digital exchanges and‘changing regulations
may oOpen up new markets fér telehealth- delivery. Until this occurs
the broadband 1link will only be cost vjustified on ‘heavily  used
portions of the network.

5.2.3 Markets

In regional health care delivery  networks the
applications will spaﬁ the full spectrum of diagnostic, éonsultative
and éontinuing pfofessional education activities identified .éa;iier
(Exhibit 9). The service user will‘ determine contentj and usage

patterns and the regional referral centres will provide the firsﬁ line

of support. Support from major referral centres wiil‘only be -sought

* F.A. Roberge, "Telemedicine in Northern Quebec'" CMA. Journal/Oct. 15, 1982.

-~




- 51 —

on an as needed basis. This network approach to providing telehealth~
services will build upon and strengthen existing patterns of referral.

5.2.4 Costs |

| The exact costs for such é system again depend heavily
on assumptions about usage ‘and technology employed. A sample budget
for.’the Northeastern Ontario Telehealth Network  show capital
expenditures of approximately $250,000 and annual opeféting expenses
(exclusive of satellite channel costs provided free) of $300,000 a
year. |

5.2.5 Benefits

The'nnjor benefit of health care deliver& applicatioﬁs
is the ability to -provide the specialized and high technolégy
coasultétion-and &iagnostic services to areas of Canada that canﬂot
justify or support these types of services locally. The net effect is
to use telecommunications to provide services and to meet ihe health-
care needs of those afeas‘ of Canada which have his@o;ically- been
under-serviced with little hope ofA'improvemeht.: There are several
benefits to the profession of these kinds of services:

—~ it reduces the need to transfer patients to secondary or
tertiary care treatment centres; '

~ it provides important education and moral support to local
physicians in remote communities;

~ it permits patients to be'tested'in their own communities and
so reduce the social disruption of patient transfers; and

~ it strengthens existing arrangements for the regionalization df
health care that is so prevalent in the Canadian health care
system. :
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5.3 Audio Teleconferencing

5.3.1 Example and Canadian Prototype

A third major system coneept reletes to'thenQeVelopment
of audio teleconferences with or without wvideo suppdrt.'j The best
prototypes for thie kind of s&stem are -the teleconferencing systems
employed at: -

- Memorial University, Newfoundland

- Health Region III, New Brunswick

- University of Calgary

- Toronto General Hospital/Royal College of Physicians and
Surgeons

The key features of these systems are .the linking of
rural hospitals with one or more regional centres te pronide short
sessions (1-2 hours) on special topics. ' Individual bfidging’devices
usually have a capacity of'lo to 20 porté which can be used ‘in any
combination to support simultaneous independent cenferences. For
example, with a bridge of 20 ports one‘cnuld have 2 conferences to 8
and 12 centres or 4 conferenees to 5 centres each.. Similarly, one
b;idge can be connected to another so that, for :example, the
Newfoundland and New Brunswick bridges‘could be connected. A variety
of handbooks are nQW»avaiiable to guide proepecfive users on how to

use the medium most effectively.

5.3.2 Markets

The systems have been wused mainly for eontinuing
professional education and administrative‘ purposes such as monthly
association or committee. meetings. The relatively large number of
these syetems indicates their nide and growing acceptance as an‘

important element of the health care system. Consumers include
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" physicians, specialists, nurses, physiotherapists and medical

téchnologists. The format usually conforms to an educational rouﬁd
with case presentation followed by discussion. The medium is_hsually
2 way audio with audio-visual aids precirculated by mail or courief.
The total attendance ranges from 5 to 60.

5.3.3 Costs

Average costs have been estimated at $50;$60/hour of
program. Bell Telephone sells Conference 300 at a fixed monthly fee
of $250 plus $35 per line up to a maximum of 10. Similar services are
available from CNCP.. The Toronto General Hospital Telemedicine
Project charges $8 per site, per hour plus a $4 per site, per hour
surcharge for week nights and weekends. For this project the annual
operating budget is $100,000 and staftup costs were estimated at
$60,000. Funding for these systems is usually on a. user pay basis
with initial capital expenses met by the sponsoring agency or
government.

5.3.4 Benefits

The major benefits of audio teleconferencing are the

reduction in travel costs associated with conducting regional or

national meetings, the strengthening of regional and provincial

consultation and education programs, the vconvenience of holding
regular regional rounds or meetings, and the educational opportunities
provided to all health professionals in their own communities: a
physician, nurse, laboratory technician, etc., in a remote ioca;ion,
can connect with ‘their peer groups for education purposes or case

conferencing.
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5.3.5 Organization

Many of the audio teleconferencing bridges to date have
been 1located in hospitéls with funding, administrative support and
program scheduling provided by the hospital, local health sciences
centre, and professioﬂal associations. For example, the Toronto
General Hospital Darome Bridge is a joint program of the Hospital, the
Ministry of Health, the Royal College of Physicians and Surgeons and
the University of Toronto. In the future, Bell Canada and other
telephone wutilities may also become major providers of audio
telecénferencing to the health industry, if the price and quality of
their service is comparable to other product offerings.

5.4 Cable Networks

5.4.1 Example and Canadian Prototype

A fourth system concept which has potential is the use
of Cable TV for the provision of consumer health education and
professional health education. A number of prototypes exist for such
a system including:

— the American network

- the Cable Health Network, California.

~ the Knowledge Network, British Columbia

— the Canadian Health Network, Ontario

— the Ontario Education and Communication Authority - TV Ontario

The need for continuing professional education has been
referred to earlier. The need for consumer health education is equally
important and is an outgrowth of a growing awareness on the part of
consumers and health care professionals alike on the importance of

preventive medicine. The discussion document "A New Perspective on

the Health of Canadians" published by the then Minister of Health, the
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Hon. Marc Lalonde, emphasized among other things, the importance of
lifestyle. Health promotion and health education have since had a
significant impact on disease prevention through programs for:

- seat belt promotion

— smoking cessation

- drug and alcohol addiction

- obesity control

~ malnutrition prevention

~ exercise and fitness promotion

~ careless driving control

In Canada, the Canadian Health Network is one of a

number of groups which has filed an application with the CRTC to
provide a combination of consumer and professionmal health education
services. This service would be available 24 hours a day, 7 days a
week in both English and French. Transmission from studios in Toronto
and Montreal would be via Anik-C satellite to cable distribution

points.

5.4.2 Markets

The market for cable services are the general consumer
markets supported by cable and selected target markets such as
hospitalized patients or remote communities with = cable sevicgs
(project Iron Star).

The key factor in the success of this system will be the
ability of these channels to obtain CRIC approval for advertising
revenues. An initial notice filed in May 1983. calling for new
specialty programming services refers to the potential for both
subscriber and advertising revenues.

5.4.3 Costs
Costs for a spécialty cable channel devoted to health

programming can be divided into development costs and ongoing
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operating and production costs. Initial costs relate to the
acquisition of a CRTC broadcast license and include office overheads,
salariés, research, consulting, legal, and -accounting fees. We
estimated these initial costs at between $300,000 and $600,000. Once
a license has been obtained, initial program production costs depend
heavily on whether program material is produced locaily or acquired
from the United States. In either case, program developmentAcosts can
easily exceed $500,000 per month with the potential of a first year
capital requirement of between $6 million and $8 million.

In order to support this levél of expenditure, such a
specialty cable .channel will require offset revenues. These could
come from advertising sale of time slots to associations or
professional groups, sponsorship of programs-(as in the American PBS
network) and secondary sales of program material. A final and
important potential source of revenue 1is from éable subscribers
themselves either through direct fees or from the cable combany
distributors. The CRTC in a recent decision fejected specialty
programming services which were wuser-pay on a mnon-discretionary
basis. Consideration may be given in the future to a tiered system
where specialty programming would be available as a discretionary
user-pay service.

5.4.4 Benefits

The major benefits, which are as yet poorly quantified,
relate to the improvements to the health of Canadians through widely
accessible health promotion programs. Governments at both the Federal

and Provincial level are emphasizing the . importance of
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self-responsibility and self-care behaviours in improving lifestyle
and reducing morbidity and mortality. Some of these activities centre
on identified problems such as:

~ Alcoholics Anonymous

= Weight Watchers

~ Smokenders

Other activities are of a more general nature and

include programs on:

~ fitness

- nutrition

- relaxation

- environmental concerns

= spiritual growth
- use of seatbelts

.Tﬁe third group of activities relate to general
counselling programs ﬁhere patients with symptoms préblems cail in to
get advice and guidance, - |

Despite ‘the tremendous growth iIn literature in recent
years related to health prevention and promotion programs, we were
unable to identify studies which have quantified the benefit from
these programs. This 'is due to two factors:

-~ it is hard to establish the actual contribution such programs
have in changing behaviour

- even 1f behaviour i1s altered, the health benefits that come
from stopping smoking or weight loss occur in future time
periods and are difficult to quantify

Because of these and other difficulties, various authors

have promoted health education programs on the basis of their face

validity.
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5.4.,5 Organization

[}

As outlined in the CRTC call for new specialfy
programming services; the government is prefared to consider a variety
of arrangements "mainly but not exclusively, via éatéllite—to-cable
networks and could be offered individuélly or through channel sharing
arrangements with other interested entrepreneurs. Alternatively,ithey
might be packaged with other services". |

Because of the specialty nature of this programming, the
CRTC further recognized that "a degree of integration pf production
and distribution may be the most econbmically. viable :méans of)
operation” for these services.

Based on our review of the Qaried teléhealth market, we
do mnot promote any particular organization for the ‘delivery‘ of

telehealth program services.
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6. COSTS AND BENEFITS

In attempting to estimate costs and benefits for the
identified systems concepts, it rapidly became apparent that this was
nof a feasible task without a detailed market study of each system.
Two main reasons contribute to the difficulty: the absence of
reliable cost and price information and the large number of
assumptions, particularly usage patterns and market penetration that
influence total system cost. Rather than build cost models based on
rather vague assumptions,_we prepared a table (Exhibit 10 opposite) to

identify the key cost and benefit components and a representative

range of values. In looking at costs, we distinguished between

one—~time costs of equipment acquisition and database/program creation
and ongoing support and development costs, Because of the large
number of pafticipants in any of these system concepts, the costs may
be incurred in varying amounts by the different parties depending on
negotiated agreements. For example, data networks may be funded
jointly by the te;ecommunicafion companies, the national and
provincial health organizations, drug companies and governments at all
levels. Ongoing revenue may similarly be distributed to hospitals,
nurses or physiclans, based on usage.

From our review of the literature and our interviews, it
became apparent that funding is a key consideration; To date, mosf
telehealth applications have been supported by reseérch, demonstration
or government granté with considerable free services provided by major

participants, the DOC, H&W, teaching and other hospifals and health
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professionals., Furthermore, very few, if any;'of the systems concepts
has yet proven to be an economically viable concept. For éxamplé, the
AMA's MINET data network is still in market trial phase with
apgroximately 800 users, the regional networks and cable networks such
as the Northeastern Ontario Network, are just getting off the ground,
and audio teleconferencing has only been commercially marketed and
used for health applications for the last 4-5 years.

In the 1literature we could not find any telehealth
services with a clear and substantial payback to the consumers or end
users., The benefits from these services rest mainly with intapgibles
sucﬁ as improved support, or improved patient care. The question of
cost benefit then becomes whether or not the consumers (physicians,
etc.) or funders (governments, advertisers) of telehealth services
feel the intangibles related to patient care or education more than

offset the costs. Therefore, in order for telehealth to gain wide

-acceptance, these services will likely need substantial and sustained

outside funding, either from governments or from advertisers/promotefs.

Furthermore, the costs for these telehealth applications
(which provide for improved clinical care, improved professional
education, or improved accessibility to diagnostic services) are not
necessarily borne by those who benefit the most. Should the consumer
public or government pay for preventive health programs? Who should
pay for the maintenance and support of drug iﬁ%ormation services =~

hospitals, government, drug companies or pharmacists? Most of the

~ systems concepts have related costs and benefits for each participant

and funding decisions must therefore be reached by agreement of all

the parties involved,
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From our‘ review of the various costs and benefits, we
believe the system concepts with the greatest chance of commercial
success are:

-~ a mnational data network involving hosipitals, physicians,
nurses and other groups of health professionals which would
utilize existing and planned American and Canadian (Telidon)
databases for a combination of continuing professional
education, health care delivery, and administrataive
functions. These systems are also reasonably
cost~beneficial, simple to use, and based on the universally
available telephone system. They are already in limited use
in the health industry and industry at large, and usage 1is
expected to grow as potential users become familiar with
these systems.

- secondly, an audio teleconferencing network, witﬁ or without
video augmentation, which can support needs for continuing
professional education, adminstrative funétions, and remote
consultation using slow-scan video. The costs for data
network access and usage are relatively low and continually

declining and the needs of the health care industry for

selective access to information (on a need to know basis)

continue to increase.




EXHIDIT 11
IELECOMMUNICATIONS IN CANADA

MAJOR COMMON CARRIERS MAJOR EQUIPMENT MANUFACTURERS

Telecom Canada Northern Telecom Limited
Other Telephone Companies (not AEL Microtel

members of Telecom Canada) . Mitel
CNCP Telecommunications
Teleglobe Canada
Radio Common Carriers

Spar Aerospace

Canada General ERlectric
Motorola Canada
Canadian Marconi

GOVERNMENT REGULATORY BODIRS

Canadian Radio-television and Telecommunications Commission (CRTC)
Alberta Public Utilities Board '

Saskatchewan Public Utilities Review Commission
Manitoba Public Utilities Board

New Brunswick Public Utilities Board

Nova Scotia Public Utilities Board : '

Prince Bdward Island Public Utilities Commission
Newfoundland Public Utilities Board

City of Edmonton

Ontario Telephone Service Commission

Regie des services publics du Quebec
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7. REGULATORY AND OTHER BARRIERS TO TELEHEALTH DEVELOPMENTS

The - regulatory environment for telehealth applications

must satisfy the dual needs of the health care system and the

telecommunication industry. The complex régulatory environment for

the Canadian health care system is discussed in 'detail in the
Descfiption of the Health Care System in Cénada attached as
Appendix A. This section will therefore concentrate on the general
structure of the telecommunications industry, the major participants,

the regulatory environment, and recent policy changes pertinent to

each of the four systems concepts identified earlier. We will also

discuss the non-regulatory barriers to telehealth developments in
Canada.

7.1 Structure

Theré' are two major sectors in the industry; the
suppliers of services including thel telecommunications carriers aﬁd
the radio common carriers, and the telecommuqications equipment
manufacturers. A third player in the total picture is the government,
which has a significant influence over both sectors of the industry.
Exhibit 11 opposite outlines these major participants.

Telecommunication services ére provided by Dboth
privately and publicly ownéd‘commbﬁzcarriers. Some fall under federal
regulation, others under provincial jurisdictioﬁ. Telecom -Canada
(along with the other telephbne companies) and CNCP Telecommunications
provide facilities for the transmission of voice (telephone) and

non-voice traffic (telegrams; telex, data, video), while the radio
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common carriers supply mobile communications (mobile telephone and
paging radio) services. Telephone constitutes the major portion of
telecommunicatiohs traffic, although specialized services show rapid
growth. Bell Canada; by far the largest of the telephone companies,
is the doﬁinating force within the service sector.

7.2 Major Participants and Their Market

/7.2.1 The Carriers

The two major telecommunications carriers are CNCP

Telecommunications (CNCP) and Telecom Canada. The map on the opposite

page shows the major Canadian telecommunication arteries provided by
CNCP; Telecom Canada and Teleglobe Canada. CNCP is a pértnership of
the telecommunications divisions of Canadian National Railways (CNR)
and Canadian Pacific Ltd (CP)} This partnership was brought about by
tbe increased sharing- of CNR and CP facilities to bettef develop
business communications services. Telecom Canada is an unincorporated
association of the largest telephone companies across the country.
The Association was formed to develop and maintain a Cangdian
transcontinental long distance telephone network. Telecom Canada and
CNCP, together account for approximately 92% of the over $7_billion
telecommunications carriage market.

CNCP Telecommunications is the exclusive supplier of
telegraph_and cablegram services in Canadé. Like Telecom Canada it
operates a transcontinental microwave network. Unlike Telecom, CNCP
does not operate a parallel system of local distribution loops capable

of servicing residential or commercial establishments in volume (for
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examplé, along individual streets of a city as does the telephone
network). CNCP  competes with Telecom Camada in providing
telecommunications services other than telephone and telegraph. For .
example, the telex services provided by-CﬁCP (vhich uses the teletype
network) compete with Telecom Canada's ‘comparable Teletypewriter
Exchange (TWX) service (which uses the telephone system). Both use
teletypewriters which send and receive signais and produée hard copy"
from them.

Although there are overv 200 telephoﬁe companies
operating in Canada, the seventeen major firms account for slightly
under 99% of the telephones in service. Ten of these companies are
members of Telecom Canada. All of the members, with the exception of
the principal Prairie telephone companies and Telesat Canada, are
either public or private companies. The principal Prairie telephone
companies belonging to Telecom Canada are owned by their.reépective
provincial governments while the federal government and the major

telephone companies jointly own Telesat Canada.

Telesat Canada, the domestic satellite carrier, is also

a member of Telecom Canada. Telephone companies have limited capacity
on théir terrestrial s&stems and will lease capacity on Telesat's
earth stations and/or a space segment or "transponder" (é channel on
the satellite) for long distance use when their 1aﬁd systems are
overloaded or to reach remote locatiomns. Both transponderé and earth
stations are leased on an hourly or annual basis.

Telesat Canada owns and opefates satellites in addition

to earth stations which receive and transmit satellite signals. The



EXHIBIT 13

OVERVIEW OF TELECOMMUNICATIONS SERVICES AND CARRIERS

SERVICE CATEGORY

Public switched

Voice telephony
Leased circuits

(private lines)

Public message (telegram)
Switched Teleprinter and other Text

Public switched

Data
Leased circuits
(private lines)
. Audio
Program
Transmission Video -
Paging

Mobile telephone radio

CARRIER CATEGORY

TCTS and other telephone combanies

TCTS, other telephone companies
and CNCP -

CNCP
CNCP (Telex) and TCTS (TWX)
TCTS and CNCP

TCTS and CNCP
TCTS and CNCP

Radio Common Carriers
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system is interconnected wi;h domestic land systems and transmits
voice, data, facsimile and radio and televisionA signals.
Telecommunications services across the northern territories and remote
areas of some provinces are also supplied.

7.2.2 Basic Services

An overview of the services offered by Canadian carrier
groups is shown in Exhibit 13 opposite.

Domestic local and long distance voice telephone
services are provided by Telecom Canada and other telephone

companies. Most Telecom members have border—crossing points and

agreements with U.S. carriers for the carriage of transborder

traffic. International traffic is handled by Teleglobe Canada.

Telecom Canada and CNCP provide switched teleprinter and
other text services. Telex is provided by CNCP and Teletypewriter
Exchange (TWX) is offered by Telecom Canada. Both companies also
provide facsimile communications services which allow for the
transmission of text or graphics over their respective networks.

Two major public, switched data, computer communications
network services are Infoswitch and Datapac; provided by CNCP and
Telecom, respectively. Both are nationwide. Both are digital data
communications mnetworks whicﬁ offer circuit and packet switching
facilities designed for computer communications.

Advancing Technology

Digital (numerical/binary code) transmission and

switching permit the integration of .voice and data signals. Besides
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providing better transmission qualitykthan conventional analog (voice)
transmission, it also facilitates communication with computers,'binéry
code being the language of computers. The most recent vintage of
switching technology, of which Northern Telecom is a 1leader,
incorporates 'time division multiplexing"* (which ‘usesu‘digital
signals) into the switching operation. Northern has a name for its
family of switches, 'Digital Multiplex System™ (DMS). ‘Digital
techniques have been incorporated into switching technology so that
the distinction between multiplexing and switching is disappeéring.

Information ' services,  or "informatics", combines
computer "data bases with- communicationé networks to transform
information services._

Videotex is an example of new "informatics" services.
Videotex offers two-way transmission using telephone 1iﬁes. It alloﬁs
retrieval of simple information like newspapers, stock markeﬁ tables,
etc. as well as interactive services 1like electronic messaging,
teleshopping and games. Television screens or computers are used to
display the information. Graphics can also be generated using

Videotex.

* "Time division multiplexing" brings signals closer together so that
volume of traffic transmitted per unit of time is multiplied
greatly. Versus "frequency multiplexing', based on partitioning
of frequencies of electrical waves so several waves of different
frequencies can be transmitted at the same time.
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MAJOR CANADIAN TELECOMMUNICATIONS CARRIERS
AND THEIR REGULATORY AGENCIES

CARRIER

Bell Canada )
British Columbia Telephone Co.)
CNCP Telecommunications )
Telesat Canada )
NorthwesTel )
Terra Nova Telecommunications )
Alberta Government Telephones

Saskatchewan Telecommunications

Manitoba Telephone System
New Brunswick Telephone Co. Ltd.

‘Maritime Telegraph and Telephone Co.

Island Telephone Co. Ltd.

Newfoundland Telephone Co. Ltd.
'edmonton telephones'

Northern Telephone

Quebec Telephone

Telebec Ltee

Teleglobe Canada¥®

Thunder Bay Telephone System

Canadian Radio-television and
Telecommunications Commission (CRTC)

Alberta Public Utilities Board

Saskatchewan Public Utilities Review
Commission

Manitoba Public Utilities Board

New Brunswick Public Utilities Board

Nova Scotia Public Utilities Board

Prince Edward Island Public
Utilities Commission

Newfoundland Public Utilities Board

City of Edmonton

Ontario Telephone Service Commission

Regie des services publics du Quebec

Regie des services publics du Quebec

Ontario Telephone Service Commission

* Teleglobe Canada is not regulated by an independent agency but is owned and
subject to control by the federal government.

Source: Department of Communications
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Telidon is the Department of Communications' videotex
technology. Telidon has been developed to interconnect “with the
communication networks already in place in Canada, i.e. the telephone
lines, microwave, cable television and satellite networks.

Over the last ten years developments in t;ansmission
technology have led to the introduction of lightwave communication
through glass fibres, or "fibre optics'". Fibre cables are smaller,
lighter and more flexible than conventional cables and have very high
transmission capabilities.

Given the cost and quality advantagés promised by
optical fibres, many conventional cable producets are interestad-in
the new technology. In Canada the system has been tested in many
provinces.

7.2.3 The Regulatory Environment

Major Canadian telecommunications carriers and their
respective regulatory agencies are shown in Exhibit 14 opposi£e.

The entire operations of carriers are regulated by
either the federal agency, the Canadian Radio-television and
Telecommunications Commission (CRTIC), a proﬁincial 'govarnment public
utility board or a municipal council. Carriens must aﬁply to their
regulatory agency for approval of the terms and conditions on which
service is provided.

Regulatory agency decisions sametimes have a policy
impact, particularly when these decisions V are made regarding

significant issues, ie. system interconnection or terminal attachment.
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The federal cabinet. has the power to rescind or vary CRTC
telecommunications deciéions, although this power is used sparingly.

There are also various mechanisms for public
participation in telecommunicétions policy making. DOC periodically
publishes notices inviting comments from interésted parties regarding
policies under review. CRTC holds public hearings on major issues and
receives submissions from interested.parties. At the provincial level
practices vary.

There have been several regulatory issues over the past

few years. The question of system interconnection is one. In 1979

the CRTIC decided to permit CNCP to intercénnect its facilitieé with
the local telephone nethrk of Bell Canadé. A further CRTC decision
in 1981 granted CNCP the right to interconﬁect with the facilities of
the British Columbia Telephone Company. CNCP, attempting to become
more competitive in other areas of the country, continues to request
similar interconnection with other Canadian carriers.

In general the movement is towards 1liberalization of
regulation, i.e. less vrestriction on competition within the
telecommunications Markét. In the U.S.A. this movement towards
liberalization is more comprehensive and is occurring at a much.faster
pace.

7.2.4 Selected Issues

7.2.4.1 New Technologies

The most powerful trend within the telecommunications
industry is towards an ever more rapid rate of technological change.
These changes are based upon developments in satellite communications,

fibre optics and digital transmission and switching.



- 69 -

The new technologies are eroding the traditiomal
monopoly boundaries of the telephone companies and weakening barriers
to new entrants to the telecommunications manufaqturing industry.
This is resulting in pressure for increased competition in the supply
of telecommunications equipment and services.

New technological advancements. are bringing about the
merging of computer and communications technologies and creating
possibilities for new communications services. No longer are
computers restricted to their specialized appliéations of the past.
Now fhey can be linked by satellites, fibre optics and digital
channels, thereby creating the basis for the information revolution.
The _range of potential for new services and products based on
information technology is huge, i.e. teleconferencing and electronic
mail to name a very few.

The application of new technology may affect the
structure of industry. The relative importance of different
industries in the national economy could chaﬁge with the emergence of
new and the decline of old industries.

7.2.4,2 Licencing of Earth Stations

Rapid growth in the use of telecommunication satellites
and in the variety of applications of satellite technology has lead to
a less réstrictive federal government earth station licencing policy.
Previously oniy Telesat and Teleglobe could own earth stations; As of
March 1983, other users have been permitted to own and operate
receive—only earth stations. Individual Canadians, as well as

commercial establishments or any other organization, are now exempt
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from requiring a licence for a television or radio receive-only earth
station for receiving programming signals from satellites as long as
the signals are not distributed to others. Ownership of transmitting
earth stations was previously restricted to Telesat Canada and
Teleglobe Canada. |

Below is a summary of other elements of the current
policy for service with Canadian satellites:

— Licences for all earth stations (transmit-only,
transmit/receive, and receive-only) operating with the
Canadian satellite system are available to Telesat Canada.

- Other recognized Canadian telecommunications carriers may
apply for 1licences for transmit/receive earth stations
operating at 14/12 GHz only.

— . Operators at  temporary, remote, off-shore exploration
facilities may apply for licences for transmit/receive earth
stations subject to entering into a connecting agreement
with an appropriate carrier. :

— Broadcasters and telecommunications carriers may apply for
television or radio receive-~only earth station licences for
the reception of signals whose distribution has been
authorized by the CRTC. "

'— Persons or organizations wishing to receive signals other than
radio or television programming (such as news wire services,
weather information, 'stock market information or other
business services) may apply for a receive-only earth
station licence. : .

~ Resource camps may operate television or radio receive-only
earth stations under an exemption from the requirement to
obtain a radio licence, if they are eligible for the
corresponding CRTC exemption.

- Provincial educational authorities may apply for earth station
licences for the reception of Canadian educational signals.

Critics of the government's regulatory policies complain

that Telesat services are overpriced and Telecom members receive
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pfeferential treatment. The further liberalization of earth station
licencing .could open up potential for many new services and would
encourage further competition with the major common .carriers.
Liberalization could also stimulate investment in the equipment needed
to implement these new services.

The current restrictions could remain in effect or they
could become more liberalized. The decision will have an important

)

impact in the telecommunications industry.

7.2.4.3 Vertical Integration

The corpdrate link between telecommunications
manufacturers and carriers has been under scrutiny in Canada in recent
years. The federal government ﬁas undertaken studies evaluating the
impact of vertical integration on the telecommunications industry..

Proponents of vertical integration claim that such
strong ties betwaeﬁ manufacturer and carrier are vital to financing
R&D  expenditures necessary for maintaining the technological
advancements necessary to the industry. Opponents claim verticél
integration has slowed down innovation in the telecommunications
equipment market and prevented the emergence of small independent
suppliers by closing off a major share of the market.

In Canada, vertical integration coqtinues in the case of
Bell Canada and Northern Telecom, and B.C. Telephone énd AEL Microtel.
The importance of the carrier as the.major market for equipment has
lessened, at least in the case of Northern Telecbm where its share of

sales to Bell Canada has dropped over the last few years.
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Bell Canada's desire for continuing close> ties to
Northern have been reaffirméd by the federal government's decision
this year to allow the reorganization of Bell's Corporate structure.
The result of the reorganization is the creation of an uﬁregulated
holding company, Bell Canada Enterprises Inc. (BCE). BCE would hold
the shares of both regulated and unregulated subsidiafies. The
primary purpose of the reorganization is to achieve greater separation

between Bell's regulated and unregulated activities.

7.2.4.4 Terminal Attachment

Over the last several years, Canada has 1liberalized
terminal attachment regulations. | |

Under various jurisdictions, attachment of network
non-addressing equipment (computer terminal, ‘answering machines) has
been permitted for some time. In November 1982, the CRTC issued a
major decision which permits subscriber—provided terminal equipment to
be attached to Bell Canada, B.C. Telephone, CNCP Telecommunicatioﬁé,
NorthwestTel Inc. and Terra Nova TelecommunicationsAsystems{ |

The decision also states that equipmenﬁ manufactured
after September 1, 1983 must meet the technical standards of DOC's
Terminal attachment program if it is to be connected to public
switched networks. Terminal equipment standards are provided by the
Terminal Attachment Program Advisory Committe, which is chaired by
DOC. The program's objective 1is to develop attachment étandards
suitable for use on a nationwide basis. Standards for terminals are

for both non—addressing and network addressing devices.
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System Concept

Telephone

Data Network

Audio Teleconferencing

Regional Networks

Cable T.V.

Exhibit 15

Issue

high toll rates to northern
and remote users

value added services

rates

transborder flows of information

telephone rates

physican reimbursement

medico-legal 1iability

competitive rates based
on access and usage

confidentiality

physician licensure

permission of advertising
revenue ) :

cable companies tariff on
pay services

limited channel capacity of
cable services

Regulatory Body

CRTC, Provincial Public Utility
Board, Provincial and '
Municipal Governments

CRTC, Provincial Board of
Utility

CRTC, Provincial Board of
Utility

Same as i1

Provincial health insurance
plans

Provincial health regulatory
bodies

CRTC and Provincial Boards
of Utility

Code of Ethics, Health
Discipline Acts

Provincial health regulatory
bodies

CRTC
CRTC .

CRTC

Relevant Legislation/Acts

Rallway Act
Provincial Public Utility
Boards Act

Same as #1

Same as #1

Same as #1

Provincial Fee schedules
Health Discipline Acts
Same as #1

Health Discipline Acts

Broadcasting Act
Broadcasting Act

Broadcasting Act
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These recent decisons reflect a bro—competition
orientation, resulting in a much larger choice qf eQuipment and
services to Canadian consumers. The 1liberalization of terminal
attachment policy should increase competition and open up new market
opportunities for middle-sized as well as smaller, innovative Canadian
firms. This increased competition, as well as opening up new
opportunities for domestic producers, will also make the Canadian
market more accessible to imports and foreign bésed multi~nationals.

7.3 Regulatory and Other Barriers to Telehealth

The regulatory and other barriers wﬁich were identifiéd
for telehealth applications were quite different for each of the four -
system concepts we identified. The major issues are summarized in
Exhibit 15 opposite.

7.3.1 Data Networks

Data networks represent the convergence  .of
telecommunications, computer, and- cable television techmologies and it
is, as yet, not clear which direction the current infdrmation
revolution is going to take. The major regulatory dispute centres on
who will provide "value-added" or "enhanced" services. Both these
terms are not yet defined in Canadian regulations but as defined by
the FCC in the U.S. they refer to services offered over éommon carrier
transmission facilities which employ computer processing applications
that act on the format, content, code, protocol, or similar aspects of
the subscriber's transmitted information; provide the subscriber

additional, different or restructured information, or involve
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subscriber interaction with stored information. They would therefore
include many of the services recommended in our first system concept
based on data networks. Relevant CRTC rulings in Canada include:

- a nine-month trial in 1981 by Bell of a "Voice Message Serv1ce"
marketed under the name "Call-Relay";

— the provision in 1981 of news reportst to CNCP's Telex
subscribers via a CNCP computer;

- the introduction by members of Telecom Canada in 1981 of a

test-based, messaging service marketed under the name.

Envoy 1003

the approval in 1983 for CNCP to provide Electronic Mail and
Office Communication Services (EMOC);

the market trial of iNet2000 in 1983 by Bell Canada. This
service would provide access to on-linle data bases as well
as message store and forward capabilities.
The CRTC is expected to hold hearings on enhanced
services in the next year.

Other non-regulatory issues include the question of who
will provide the databases and whether Cénadians should even develop
theif own databases or simply tap into those already developed for the
American market.

If Canadian databases are to be develqped, the relatively small
size of the Canadian market dictates the need for fewer.better funded
databases rather than the proliferation of independent datébases we

found in our survey.

7.4 Regional Networks

Major barriers to the introduction of regional networks
relate to need to have these networks developed in response to user
demand rather than supplier push. The need for users to understand

the technology and its capabilities and then to reach agreement on
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their needs and the best way to meet these needs requires a central
coordinating agency to eduéate, assess needs, and plan for delivery
service. This is a difficult and time consuming process.

Regional networks also have the potential for altering
roles of health care providers and disturbing convéntional referral
patterns. For example in the Sioux Lookout patients may be assessed
in consultation by physicians.at Sunnybrook Hospital in Toronto but,
if necessary, they are evacuated to hospitals in Winnipeg. Such
arrangements can discourage support by physicians in Toronto.

Another issue which arises was the confidéntiality of
satellite transmissions particularly if they include psychiatric
consultations. We believe that current scramblers "are available to
ensure confidentiality.

A final issue relates to adjﬁsting the reimbursement of
physicians to recognize the time involved in providing remote
consultation services. For example, most fadiologists are accustomed
to reading a chest x-ray in less thaﬁ a minute. If such an x-ray is
received via slow-scan then the radiologist would not be reimbursed
adequately for the 15 to 30 minutes required for the interpretatiom.
In Ontario, the O0.M.A. and the government have begun discussions
relevant to this issue.

AMedico—legal liability >waé considered -a potential
barrier; however, no precedents have yet occured in Canada which would
clarify the law in this regard. Provincial governments could act
proactively to define the law as it relates to remote consultation

services.
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7.5 Audio Teleconferencing

The major barrier to the broader use of audio
teleconferencing was the fact that, in some of the systems identified,
the agenda for the teleconference was set céntrally rather than in
response to user defined needs. This has become less of a problem as
each of the networks dévelops experience.

Various wusers also identified the need for 'special
skills in concluding and chairing teleconferences. Again we believe
these problems are minor and will be resolved as user34gain~experience
with the new technology.

7.6 Cable Television

The regulatory framework for the provision of specialty
satellite programs are in a state of change in response to the
government's request for proposals for the provision for _speéialty
programming sg;vices on a discretionary user pay basis. The chief
barriers as discussed under this system concept relate to the
inability at present for these services to generate sufficient
revenues without advertising revenues and some form of subscriber
revenues collected by the cable distributors on a non—discretidnary
basis or throuéh the provision of a tiered service. This issue will

soon be re-examined by the CRTC.
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8. RECOMMENDATIONS

In reviewing the proposed systems concepts, a number of
areas were identified where action could be taken to promoté the
effective use of telecommunications in the health care industry in
Canada. These activities should ideally be a shared responsibility of
governments (federal and provincial). and professional organizations
(national and provincial) and focus on the three key r_eciuirements for
improved co-ordination, education, and funding.

8.1 Co—-ordination of Activities

If the volume of telehealth activity is to grow in
Canada,-. a much greater degree of co-ordination at a 'n.ational,
provincial and regional level will be required. There is a>need for a
national task force, including membership from the national
professional bodies such as the Canadian Hospital Association, the
Canadian Medical Association and the Cénadian Nurses Association.
Other groups such as the Alliance for Continuing Medical Education
should be represented on this national task force. The task force
should act as an important agent for colleéting .and -disseminating
information, setting standards, assessing the requirements of -their
constituents and assigning priorities for future developments. This
body should also be advisory to funding agencies and regulatory
agencies as required.

In addition to the national task force, there is also a

need for interprovincial groups in some areas of the country such as .

the Maritimes and the Prairies, where there may be opportunities for
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the developmeﬁt of regional networks for healfh care delivery.
Provinces such as Ontario ha§e already made progress to co-ordination
of intraprovincial networks through existing regional planning bodies
suéh as District Health Councils.

A third area for co-ordination is between the various
ministries of health, education and social services at both a federal
and provincial level. A number of provinces have moved in the
direction of establishing joint cabinet committees where these three
areas of provincial responsiﬁility overlap.

8.2 Creation of National Databases

From our review of existing uses,. we found a large
number of independent centres developing their own drug and poiéon
information services, as well as nutrition inforﬁation services. We
believe the interests of Canadians could best be served by deVeloping
single reliable reference databases for drug, poison and nutrition
information. There are a number of other opportunities »where a
national database would be of significant benefit. These include a
central database on disease prevalence to be monitored by the
Laboratory Centre for Disease Control, which could not only monitor
and provide surveillance of health diseases but also disseminate

information related to outbreaks of disease. Similarly, the Bureau of

Medical Devices could both receive information on medical device

malfunction or withdrawal from the market, and could disseminate
information such as the medical devices alerts. In an analogous
situation, the Drugs Directorate could provide a drug quality

assessment program for surveillance and drug information. These are
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only a few select examples of the many opportunities for the creation

~of mnational health databases. The - pooling of resources and

information can only serve to strengthen these services and make them
more generally available.

The national bodies identified earlier need ﬁo work
together to create these databases, or to selectvthe best‘of those
available from other sources. Along these lines, the ‘Canadién
Hospital Association is evaluating poison information systéms for
sponsorship. We believe that this process shduld involve the other
national bodies where .appropriate. These databases would also be

complementary to the telecommunication needs of these organizatioms.

8.3 National Standards for Telehealth

A third area wheré we believe aétion is required is in
the standardization of technology employed in the delivery of
telehealth sevices. The standardization required in each of the
system concepts is somewhat different and would need toAbe addressed
separately by thé national task forces. _in areas such éé siow scan
television broadcast and reception, it would be exceedingly useful if
a national standard of protocol were developed so that a physician in
Sioux Lookout could communicate not only with centres in Ontario, but
also with Winnipeg or other regions as required. Similarly, in the
develﬁpment of national data networks, protocols for signing on to the
network and the command language for accessing information might

beneficially be standardized.
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8.4 Dissemination of Technology Information

Repeatedly in our inteviews, we found that there is a
need to make health care providers much more informed about what is
available. A number of the natio,ﬁal organizations such as‘ the
Canadian Hospital Associat-ion and the Canadian Mgdical Association are
maintaining watching ©briefs on telehealth developments. The
Telehealth Team of Health énd Welfare Canada is another vehicle in
collecting and providing information concerning telehealth. The
newsletter, Connection, provided by the CHA needs to be further
supported and given a broader distribution. Workshops and
conferences, particularly those sponsored by provincial and federal
governments, have been very useful vehicles in bringing participants
together in this rapidly changing technology. A number of péople
interviewed also expressed the requirement for training media and

technical skills in effectively using the new technology. Particular

concerns were that television broadcasting was being inappropriately

used and was characterized by the "talking head"" syndrome. Tﬁere are
a number of agencies now that have been set up to provide effective
technical support in telecommunications areas for health and other
disciplines.

Finally, there appears to be a need for a simple
handbook _for prospective users of telehealth to appreciate the
technology, learn -how to assess théir needs and evaluate options
available to them. Examples of handbooks for audio teleconferencing
were found, but these need to be broadened to include 'the bther

systems concepts identified.
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A somewhat different publication would be a teleheaith
handbook which summafizes, for each type of application, the history,
the current status of technology, and current application developments
across Canada with a -regular (monthly or quarterly) update program
analagous to the Canadian Telecom Alert published by thev Canadian
Industrial Communications Assembly. Such a handbook would be a very
useful source of reference information for practitioners in the
field. The Departments of Health and Welfare and Communications could
sponsor the development of such a handbook.

8.5 Funding

The overriding consideration of most of the people
interviewed was the need for onéoing subsidies to the telehealth
market. At the federal government hlevel,- opportunities for seed
funding for developmental efforts are available through the
unsolicited proposals grant fund, operated through the Department of
Supply and Services, where the Department of Communiéations or the
Department of Health and Welfare have traditionally sponsored brojeéts
of less than $100,000 and less than one year for activities which do
not fall within their regular budget submission. Similarly, the
Department of Communications has provided substantial seed funding for
the development of Telidon data bases through the Telidon Exploitation
Program. Opportunities exist within the Department of Health &
Welfare, Health Protection Branch, to provide databases and data
networking facilities for aptivitieé such as drug, poison, nutrition,
infeétious diseases and medical devices information. The Medical

Services Branch of Health and Welfare also provides direct services to
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Northern Indians and others, it should also consider trials of
establishing regional networks for health care delivery. The
Department could also consider funding a demonstration project to
determine the feasibility and cost effectiveness of a national daté
network including hospitals, nursing stations, regional test centres
and physicians' offices.

Until recently, the professionals involved in telehealth

experiments have contributed substantial amounts of their own time

without reimbursement to these projects. TIf they are to be successful

on an pngoing basis, changes to the provincial health insurance plan
to recognize the services provided by remote consultation will be
required. In Ontario, the Ontario Medical AssociaGion and the
Ministry of Health have established a joint committee to review

physician reimbursement. Similar committees will be required across

Canada. One of the central problems of telehealth is that the people

providing the health care component of telehealth services such as

nurses and doctors, do not have a financial benefit in using this
technology. If provincial governments, which are vested with the
reéponsibility of providing equal access to healtﬂ care services,
believe that this technology offers a viable means for providing
equitable and universal access to health care services, then they will
need to provide both ‘seed' and ongoing funding support . for these
systems in the future.

A third potential source of funding for telehealth
applications will be from the private sector by way of adverfising

revenues. Consideration needs to be given to the provision of
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advertising services on specialty cable television channels. The
sponsorship of various clinical databases such as a drug information
service by Canadian pharmaceutical companies may also be considered.

8.6 Regulatory Review

Thére are three areas where regulatory review is
appropriate. In the first instance, long distance rates were felt to
be prohibitive for health care facilities in remote and rurai areas.
Telecommunications is'a sine qua non of health care in rural and
northern Canada and it is. imperative that accessible, reliable and
affordable telephone services be provided to these health care

providers either through land-line or satellite services.. Despite the

fact that satellite telephone links are, by their nature, relatively

distance insensitive, in fact, the rates charged for toll calls vary
substantially with distance. This is the result of the historical
basis of determination of telephone toll charges. Because of the

extensive degree of cross-subsidization of telephone rates in Canada,

this is an extremely complex topic and is beyond the scope of this

- study.

The second area where regulétory review is required is
in thé area of broadband channel costs. Currently, a prospective user
must buy a dedicated channel on a scheduled basis. The exi)erience
with telehealth demonstrates thét users 'require intermittent and
unscheduled access to telehealth equipment. It would be much more
cost effective to have broadband costs related to agtual usage of the
channel and the amount of baﬁd width required rather than absorbing
the full cost of a dedicated channel. | Various sharing arrangements

are currently being considered.
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The third. area for regulatory review is the provision
for value added services by companies such as Bell Caﬁada. From a
purely telehealth perspective, it would 5e extremely convenj.ent if
companies such as CNCP or Bell Canada were permitted to provide on a
commercial basis, electronic mail ‘services such as Envoy 100 and
database access services such as 1iNet in order to sﬁnplify the
administration .of these feaures mnationally. This._clearly has
important ramifications for the fuli telecommunications industry;
however, it is important fhat thé needs of the health care industry be

represented in these discussions.
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1.1/A Health Education - General/Consumer

Needs
o Preventive - diet, lifestyle, acc1dent preventions, stress
o Public Health :
0 Pre and Post Natal courses
o Disease specific programs - diabetes, arthritis, etc.
o First Aid/Poison Control
o Crisis Information
Consumers

0 General public

© People with specific health condltxons, e.g. arthritis

o Local networks for specific handicaps or conditions ~
Alcoholics Anonymous, C.P.A.

Providers

o Institutions, professional organizations, companies
o Public health departments
0 Societies or organizations, e.g. Canadian Cancer Society

Market"Size and Geography

o Natxonal -~ Urban - 25 mxllxon
o Stratified '
o Specific rural populations ~ native peoples

Current Delivery

o Commercial television, written word/books and magazlnes,
multi-media advertising

0 Educational television

o Informal meetings and presentations

Alternative Delivery

o Telidon

o Cable network
o Videodisc, VCR
o Electronic mail

Likely Future‘Delivery Method

o Cable TV - e.g. Canadian Health Network
o Telidon - e.g. Nutrition Information Services
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1.1/B General Health Education - Institutions

Needs

o Preventive
o Disease specific
o Patient education

Consumers

o Health care facility patients/residents and workers in
-~ hospitals :
- nursing homes
- rehabilitation centres
- mental retardation facilities
- home care
~ day hospitals e.g. diabetic training

Providers
o Institutions, companies

Market Size and Geography

o National - Regionalized

Current Delivery

o Doctor to patient, nurse to patient
o Movies, classes, videotapes
o Pamphlets, displays, etc.

-Alternate Delivggz

o Cable T.V. in facility
o Videotape to institution or satellite distribution
o Computer “programmed learning"

Likely Future Delivery Method

o Videotapes to hospitals for internal rebroadcast
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1.2/D Preparatory Health Education/Professional

’ .
- "

Needs

o Professionél'Education Programs
Consumers

o Doctors, Nurses, Paramedical, Technical
Providers
. o Health Science Centres

Market Size and Geography

o National - Provincial Boundaries

Current Delivery

o Classroom (traditional)
o Movies, videotapes, audio digest

Alternative Delivery

Video conferencing, Cable T.V.

Correspondence courses

‘Computer based interactive "programmed learning"
Data networks for supervision of practicum training

0O 00O

Likely Future Delivery Method

o Not available in Canada for health professionals
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1.3/D _Continuing Health Education/Professional

Needs

o Clinical updates

o Self-evaluation programs

o Occupational health information

o Disease/drug/treatment information

o Quality Assurance reviews

"0 Training on new technologies, new procedures
Consumers

o Doctors (GP, FP, Specialist)

o Nurses (RN, RNA, Specialist)

o Other health professionals (pharmacists, physiotherapists,

etc.)’

o Technicians
Providers

o Health Science Centres

o Teaching Hospitals

o Professional Organizations

o Companies

Market Size and Geography

O 00 00 O

National with provincial and regional boundaries
Urban and rural

36,000 Drs

200,000 RNs

12,000 Dentists :
Pharmacists, radiology and laboratory technicians

Current Delivery

00 oo .

Bulletins
Conferences/conventions (including local meetings)
Mass media
Grand rounds and clinics pathological conferences

Alternative Delivery

00 00 O

Telidon _
Electronic mail (display phone, computer terminal)
Audio and video conferencing

Cable T.V.

Computer terminal access to databases

Likely Future Delivery Method

(o]

2 way audio with one way video - slow scan T.V.

-~ full notion T.V,
predistributed visual aids
electronic blackboard

o Data Networks (Telidon, Electronic Mail)
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1.3/F Continuing Health Education/Private Sector

Needs

o New product announcements/promotion
- Medical/Dental/Nursing devices
= Drugs
- Other products

o Product warnings/recalls

Consumers
o Health Professionals
Providers
o Manufacturer
o Product Suppliers and distributors

o Drug companies

Market Size and Geography

National

Urban

36,000 Drs

200,000 Rns

12,000 Dentists

Pharmacists, Laboratory Technicians
Purchasing Agents

00 OO0 00O

Current Delivery

Professional journals

New product announcements — mailings
Drug company representatives
Conferences

0O 00O

Alternative Delivery

Telidon

Cable T.V.

Audit/video conferencing
Data Networks

Electronic Mail

0 00 00

Likely Future Delivery Method

o Cable T.V.
o Data Networks (Telidon, Electronic Mail)
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2.1/A Health Care Delivery - Consultation/Consumer

Needs

o Focussed information on Drug/Disease/Treatment/Resources
o Consumer queries and provides notification

Consumers
o Patients/Residents and Families
o

Providers

o Public, University Libraries
o Civic centres, shopping centres

Market Size and Geography

o National

Current Delivery

o Telephone
o Library
0 Mail

Alternative Delivery

o Telidon in hospitals or library accessible to patients/clients
o Computer information database
o Cable

Cost Benefit Analysis

Likely Future Delivery Method

o Library
o Information Service, e.g. GTE Telenet
o Data Networks, e.g. Telidon, Grassroots
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2,1/D_Health Care Delivery - *Consultation/Professionals

Needs-
o Paramedic/Physician
o Physician/Specialist
o Specialist/Specialist
o Protocols for treatment or investigation
o Laboratory or Radiology technician to physician
o Visiting nurse .
Consumers
o Paramedics
o Doctors
o Nurses
o " Dentists
o Laboratory technicians, etc.
o Physiotherapists
Providers
o Regional Hospitals
o Institutions
0 Health Science Centres
o Provincial laboratory services

Market Size and Geography

o National - Regional boundaries
0 Rural to regional to urban

Current Delivery

Radio
Telephone/radio
Travelling Clinics
Patient Referral

© 00 O

Alternative Delivery

o Telephone
o Radio
o Audio teleconference+/video - S.S.T.V.

= full notion T.V.
o Local area network

Likely Future Delivery Method

Telephone

Audio teleconference + §.S.T.V.
Local area network among hospitals
Data network for protocols

00 00

* Consultation may include elements of supervision (eg.
paramedic/physician)

.....
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2.2/B Health Care Delivery - Diggnosis/lnstitutions

Needs

o Pacemaker monitoring and maintenance
o Special disease information (Herpes, etc.)

Consumers
o General public
Providers

o Institutions
o0 Centre for disease control

Market Size and Geography

o National - Regionalized - 25 million

Current Delivery

o Telephone
o Face to face
o mail

Alternative Delivery

o Remote sensing
o Data networks
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2.2/D Health Care Delivery - Diagnosis/Professionals

Needs

o Central interpretation of tests done 1n local setting
- ECG
- EEG
- Pacemaker
= Speech
Radiology and other diagnostic images
Pathology slides

Consumers

Doctors
Nurses
Ambulance attendants

Allied Health Professionals
Technicians

4

00 00 O

Providers
o Institutions + Professionals

Market Size and Geography

o National - Regionalized
o Rural to regional hospital. to central fac111ty

Current Delivery

o Travel, Mail
o Audio and S§.S.T.V.

Alternative Delivery

o Dial-up telephone
- o Digital data networks

Likely Future Delivery Method

o Dial-up telephone
o Audio and S.S.T.V.
o Digital data networks
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2.3/B Health Care Delivery — Other/Institution

Needs

o Vital organ transplant matching information
o Blood transfusion service

Consumers

o Institutions, Physiciané
Providers

é Institutions, Physicians

Market Size and Geography

o International - Nationalized

Current Delivery

o Telephone
o Computer database

Alternate Delivery

Likely Future Delivery Method

o Telephone/telex
o Data network
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2.3/D Information Databases/Professional

Needs

o Drug Information Service
~ o - Poison Control Centre

Consumers

o Doctors
o Nurses
o Pharmacists

Providers
o Institutions
o Companies
o Poison Control Centre
o Drug Information Service to Hospital Pharmacists
o Pharmacists hospital to community

Market Size and Geography

o National
0 Urban and rural

Current Delivery

Microfiche

°

o Hospital and drug information service bulletins

0 Telephone

o Reference Manuals (compendium of Pharmaceutical Specialties)
°

Detail men-drug company representatives

Alternative Delivery

o Electronic mail
o Videotext
0 Data Network

Likely Future Delivery Method

o EleCCronic.mail
o Videotext
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3/B Administration/Institutions

Needs
0 General operating information
0 Multi-unit management
o Support of central computer service bureau
o Shares services - purchasing, food service

Consumers

o Institutions

Providers
o Government
o Organizations (HMRI, HIS, PAS)
o Associations
o Institution groups (eg. Hospital Purchasing Inc.)

Market Size and Geography

() Nationai - Provincial Boundaries
o 1,367 hospitals and other treatment centres

Current Delivery

o Written media (mail)
o Telephone

Alternative Delivery

o Data Networks

Likely Future Delivery Method

0 Computer data network
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3/C Administration/Government

Needs

o

Operating Statistics

Financial information from government institutions, mental
health, public health

Legislation

Labour issues and settlements

Emergency services

Support of central computer service bureauv

Billing claims submission and fee payments

o

©Q 00 0O

Consumers

o Provincial and Federal Governments
Providers

o Institutions

Market Size and Geography

o National - Provincial or1entat1on
o 1,400 institutions

Current Delivery

o Written media - (mail)

Alternative Delivery

o Electronic delivery - data base

Likely Future Delivery Method

o Computer data network
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3/D Administration/Professionals

Needs

o Association information bulletins
0 Association meetings
0 Submission of billing claims forms and fee payment

Computers
o0 Doctors
o Dentists
0 Nurses
o Other health care professionals

Providers

o Professional Associations = Provincial and National
o Provincial health insurance plans

Market Size and Geography

National - some provincial boundaries
Doctors -~ 36,000

Dentists - 12,000

Nurses, 200,000

o 00 O©C

Current Delivery

o Written media -~ (mail)
o0 Face to face

Alternative Delivery

o Electronic delivery - data base (Telidon, electronic mail,
network) _
o Video/audio teleconferencing

Likely Future Delivery Method

Written media

Face~to-face

Telidon

Electronic mail

Data network

Two way audio + Point=to~multipoint video conferencing
- 8.8.T.V.
=~ Full notion

©0o0oo0O0O

data
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3/E Administration/Associations

Needs
o Association management — membership fees, insurance
o Committee meetings
o Operating statistics
o Financial statistics
Consumers
o Professional organizations

Providers

o Member Institutions
o Professionals

.

Market Size and Geography

o National - with provincial boundaries

Current Delivery

o Written media - (mail)
o Face to face meeting
o Telephone (conference calls)

Alternate Delivery

o Electronic delivery - data base
o Video/audio teleconferencing

1
. : |
Likely Future Delivery Method “

Written media

Face~to~face

Telidon

Electronic mail

Data network

Two way audio + Point-to-multipoint video conferencing

00 00O0O




.
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3/F Administration/Private Sector

Needs

o New product information
0 Purchasing and price information

. Consumers

o Institutions
0 Professionals

Providers

o Private Sector
o Group Purchasing Companies

Market Size and Geography

o National - Regionalized
o Urban

.Current Delivery

o Mail

Alternate Delivery

o Electronic mail
o Telidon
0 Information database

Cost Benefits Analysis

Likely Future DeliQery Method

o Interactive data network
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4/A Social/Consumer

Needs

o Patient communication with family members
Consumers

o Patients
Providers

o Hospital or institution

Market Size and Geography

o Northern Canada
o Paediatric patients

Current Delivery

..o Telephone
o Travel

Alternative Delivery

o Audio and video conferencing

Cost Benefit Analysis

Likely Future Delivery Method

o Telephone
o Audio + S.S.T.V.
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TECHNOLOGY: Data Network

1. HEALTH EDUCATION 2. HEALTH CARE DELIVERY 3. Administration 4. Social
1.1 General 1.3 Continuing 2.1 Consulta- 2.2 Diagnosis 2.3 Information
tion Services

A. CUNSU&ER X X
B. INSTITUTIONS ’ i X
C; GOVERNMENT X
D. PROFESSIONALS X X X X X X
E. ASSOCIATIONS : X X
F. PRIVATE SECIOR X _ | X
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TECHNOLOGY: Telidon (Videotext, Teletext)

1. HEALTH EDUCATION 2. HEALTH CARE DELIVERY 3. Administration 4. Social

1.1 General 1.3 Continuing 2.1 Consulta-~ 2.2 Diagnogis 2.3 Information
‘ tion _ Services
A. CONSUMER X
B. INSTITUTIONS X
C. GOVERNMENT
D. PROFESSIONALS | X X X
- . B. ASSOCIATIONS | | X

F. PRIVATE SECTOR , X
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F.

CONSUMER
INSTITUTIONS
GOVEBNMENT
PROFESSIONALS
ASSOCIATIONS

PRIVATE SECTOR

TECHNOLOGY: Cable T.V.

1. HEALTH EDUCATION

2. HEALTH CARE DELIVERY

3. Administration 4. Social

1.1 General 1.3 Continuing . 2.1 Consulta~ 2.2 Diagnosis 2.3 Information

"tion

Services

|
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A.

B.

C.

D,

.

CONSUMER:
INSTITUTIONS
GOVERNMENT
éROFESSIONALS
ASSOCIATIONS

PRIVATE SECTOR

1. HEALTH EDUCATION

TECHNOLOGY: Audio Teleconferencing

2. HEALTH CARE DELIVERY

- s W

1.1 General 1.3 Continuing

2.1 Consulta-
tion

2.2 Diagnosis 2.3 Information

Services

3. Administration 4. Social

A |
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TECHNOLOGY: Teleconferencing with Augmentation

1. HEALTH EDUCATION " 2. HEALTH CARE DELIVERY 3. Administration 4. Social
1.1 General 1.3 Continuing 2.1 Consulta- 2.2 Diagnosis 2.3 Information
tion Services
- A. CONSUMER ‘ o <
B. INSTITUTIONS
c. GOVERNMENT
D. PROFESSIONALS X X X X
| .
E E. ASSOCIATIONS ' X

F. PRIVATE SECTOR
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A.

B.

D.

E.

F.

CoNSInER
INSTITUTIONS
GOVERNMENT
PROFESSIONALS
ASSOCIATIONS

PRIVATE SECTOR

1. HEALTH EDUCATION

TECHNOLOGY: Video Teleconferencing

2. HEALTH CARE DELIVERY

3.'Administration 4. Social

1.1 General 1.3 Continuing

tion

2.2 Diagnosis 2,3 Information
Services
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