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Institution and Title of Infrastructure Project (from p. 1 of this module): Project number 4805
Uni versity Heal th Network

Centre for dobal eHealth | nnovation

Description of the infrastructure: Briefly describe the infrastructure that will be acquired or developed and indicate
where the infrastructure will be located. Use language appropriate for a multidisciplinary committee.
Use this page and up to one additional page.

(OJI' intention is to create the '"Centre for dobal eHealth Innovation' (the Centre). By

"eHeal th Innovation', we nean the conceptualization, design, devel opnent, application and
eval uati on of new ways of using existing or energing Information and Comuni cati on
Technol ogies (I1CTs) in the health sector. This concept goes beyond pure technol ogi ca
consi derations, including an analysis of the effects of ICIs on access to information,
services, the culture of health and heal thcare, society in general, and technol ogi es

t hensel ves.

The devel opment of the Centre represents a major research priority for the University
Health Network (UHN), as reflected by its strategic plan and the comm tnent to conpleting

floor of the new Toronto CGeneral Hospital's 'R Fraser Elliott Building'. By centralizing
and equi pping the key facilities to support eHealth Innovation research activities, the
Centre will create an integrated set of resources that will optinize research potenti al
and efficiency, pronoting collaborative |inks anongst the researchers associated with the
UHN and the University of Toronto (U of T), as well as anpngst innovators across

provinci al, national and international boundaries.

The Centre will include three main conponents, easily upgradable over tine.

area of 8,252 sq. ft. designed as dry |aboratory space and includi ng three sub-conponents:
(a.1) A network of 60 fully equi pped workstations serving a teamof 10 senior scientists,
5 senior research associates, and 45 research and technical staff, post-doctoral fellows
and graduate students. The research teamw ||l work on three nmajor thematic areas: society,
heal t h know edge managenent, and technol ogy.

(a.2) Collaborative research spaces include nultinmedia resource / archive roons and
interaction / neeting spaces (e.g., for group-to-group interaction tools)

(a.3) 16 dual processor Graphic Wrkstations with server capabilities.

(b) The "Health Usability Laboratory': The first facility of its kind in Canada. This |ab
will include a total area of 952 sq. ft. dedicated to supporting pre-testing and

refi nement of computer interfaces and applications, inplenenting research projects on
human- machi ne interaction, and devel opi ng new nethods to study eHealth i nnovations. This
| aboratory will conprise the follow ng research structures:

(b.1) A Testing Room of 464 sq. ft. within which research subjects will interact with
eHeal th i nnovations on an individual basis. The roomw Il contain high-resolution video
canmeras and microphones to capture data on task anal ysis, user-technol ogy interaction
(e.g., eyeball tracking), relevance and preference (e.g., speak-al oud navigation).

(b.2) An Cbservation Roomof 281 sq. ft. will include 3 workstations to support
researchers' activities. This roomw Il be connected to the testing room physically and
el ectronically. A renovable one-way mrror will allow researchers to observe human-
technol ogy interactions. Using the workstations and caneras, researchers will be able to
noni tor and anal yze data captured in the testing roomand to nodify in 'real tinme' the
-

and naki ng avail abl e 15,024 sqgq. ft. of contiguous space in a prine location, on the fourth

(a) The 'eHealth Innovation Collaboratory' ('collaboration - laboratory'): This will be an

~

J
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Institution and Title of Infrastructure Project (from p. 1 of this module): Project number 4805
Uni versity Heal th Network

Centre for dobal eHealth | nnovation

Description of the infrastructure: Briefly describe the infrastructure that will be acquired or developed and indicate
where the infrastructure will be located. Use language appropriate for a multidisciplinary committee.
Use this page and up to one additional page.

(eHeaI th innovations being tested. )

(b.3) A Research Coll aborators' bservati on Room of 207 sq. ft. This structure will allow
si mul t aneous observation of both research subjects in the Testing Room and researchers in
the Qbservation Room It will enable research on usability testing - a field on which
there is Iimted know edge in health - and allow for training of researchers in the use of
this type of facilities.

(O A 'Health Miulti-tasking Simulation Environnent': Two inportant barriers exist that

hi nder the devel opment of research on eHealth innovation. First, innovators have linited
access to the environments where health-rel ated decisions and i nfornmati on exchange happen
Second, innovations cannot usually be tested in the real world w thout serious disruptions
of daily activities. This nulti-tasking environment will be the first sinulation

| aboratory in the world exclusively dedicated to health. It will be used to assess group
use of eHealth innovations, in controlled conditions, in an area that simulates real-world
heal th settings. By nmanipul ati ng the context where eHeal th innovations can be used and
allowing for group interactions to be observed, innovators will have the ability to
devel op and eval uate such innovations thoroughly and efficiently. Follow ng testing and
refinement of eHealth innovations in this environnent, innovators can take newy devel oped
technologies to the real world with nmaxi num likelihood of uptake and ni ni mum di sruption
The sinulation environnent will cover a total area of 5,820 sq. ft. and will include the
foll owi ng structures:

(c.1) A Testing Roomof 4,240 sq. ft. with a central area that can be transforned, through
the use of novie set techniques, into health related environments such as, anong others: a
hospital waiting room a consulting room a nursing station, an intensive care unit, an
emer gency room an operating room a classroomor a hone environment. Equi pped with data
capture and transm ssion equi pnent, the central area will have the capacity to sinulate
nore than one setting at a time, either to conduct sinmultaneous, independent experinents
or to anal yze conplex interactions between two related environnents. The maxi num nunber of
research subjects involved in the sinulations would be 40. Around the central area there
will be a corridor to let technical staff and researchers nove and work w t hout disrupting
t he ongoi ng experinment and 220 sq. ft. of user-interaction space.

(c.2) Two Research (bservation Roons with a total of 509 sg. ft. to accommbdate up to 12
researchers. The room configuration will be flexible to adapt to the needs of the specific
simul ati on under way. For exanple, experinments on the use of eHealth innovations across
settings will host groups of participants, such as physicians at a hospital and patients
at home, contributing to a telehealth project, with observation from separate roons to

m nimze the potential for contam nation and bias. The equi pnent for the Cbservation Roons
will be simlar to that described for those in the Usability Lab

(c.3) A Research Coll aborators' bservation Roomof 292 sq. ft. with functions simlar to
t hose described for the Usability Laboratory.

(c.4) A Modul ar Environnents Repository of 559 sq. ft. will be used to store the used to
recreate the sinulation environnents in the testing room

- J
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Institution and Title of Infrastructure Project (from p. 1 of this module): Project number: 4805
Uni versity Heal th Network
Centre for dobal eHealth Innovation

Self-assessment
Al - The Research
Choose the statement that best represents the research
The proposed infrastructure will be used for research that has the potential to:

] (a) produce a modest but useful advance;

! (b) meet national standards, or be the best in an underdeveloped field, AND contains some innovative aspects;
L] (c) meet international standards AND be innovative;

Ix] (d) be exceptional by international standards, have a major impact, AND be highly innovative.

Provide information to explain and justify the choice of statement, using the space below and up to 5
additional pages.

Outline the major research programs to be enabled by the infrastructure.

Situate the research in the larger international context and highlight the innovative aspects of the research.
Describe the anticipated impact on the research programs of the major users (those with CVs attached).

(Irragi ne a world in which people, regardl ess of who they are or where they live, use state-

of -the-art information and comuni cati ons technol ogies (I CTs) with enthusiasm proficiency
and confidence, to achieve the highest possible |evels of health and to help health
systems nmake the nost efficient use of avail able resources. This has been an el usive goal
for Canada and the rest of the world, for a nunmber of reasons.

~

Ironically, many of the barriers preventing us from achieving this goal stemfromthe
accel erating pace with which technol ogy and know edge are devel oping. This has generated
what Thonas Barl ow has described as "technol ogi cal angst, an anbival ence to change, and an
escal ating feeling that advances in science have begun to outpace human ability for making
judgrments about their application" (Financial Times Wekend, page Il, London, May 12 - 13,
2001). In addition, innovations are usually devel oped in a business environnent, driven by
the need to rapidly enter the marketplace and not by health sector priorities. As a
result, such innovations are often introduced into the health systemw th i nconpl ete

eval uation, in conditions that do not neet the needs of their intended users. For testing,
i nnovations are brought to busy clinical settings - often through disjointed, slow and
awkward efforts, disrupting routine activities, producing scant evidence of their

useful ness and potential risks, and creating frustration anong patients, providers and
adm nistrators. This, in turn, leads to further delays in the introduction of technol ogy
into the health system Finally, the current health system was designed for the pre-
Internet era, without the flexibility or incentives to adapt to rapidly changing

condi tions.

Solutions for the creation of an accessible, effective, efficient, and equitable health
systemin the 'Information Age' will only emerge through the close and dynanic

col l aboration of innovators froma variety of disciplines, including information

technol ogy, the social sciences, and health know edge managenent; through creative
partnershi p anmong the governnent, acadenmic institutions and the industry, wth meaningful
public participation; and through political will. One of the nost inportant factors for
this endeavour to succeed is the creation of a strong research infrastructure.

Canada is uniquely positioned to accept and neet the challenges. The infrastructure
\proposed will be a perfect exanple of a strategic investnent for shared benefits based on

J
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/;he principles of econom es of scale. The paramunt goal of the Centre for G obal eHealth
I nnovation (referred to as the Centre hereafter) is to provide scientists with access to
uni que physical and virtual research facilities and testing environnents with the

flexibility for accelerating the conceptualization, design, devel opnent and eval uati on of

its strong service infrastructure, to help create a 'mni-nodel of the world to study
eHealth innovations in ways that are not possible anywhere else in the world.

Al though the infrastructure will be generic and will support a w de-rangi ng scope of
i nnovation, many of the projects in the first 3 years will focus on cancer, to ensure a
coherent program of research that can lead to substantial results within a reasonabl e

hi gh norbidity, stress and costs; there is a strong clinical infrastructure in Canada

treatment to palliative care and bereavenent; it concerns a | arge segnment of the

popul ation; and is experiencing a disorderly explosion of information on the Internet.
Work on cancer will not only naximze the inpact of the research on society fromthe
outset, but it will help speed up the integration and cooperative capacity of groups
working in different regions of the country. The Centre will also be available to
researchers fromother areas with great societal inpact such as arthritis/muscul o-skeleta

Centre for research and innovation are so nunerous, and the pace of devel opnent of
technol ogy and know edge is so fast, that we anticipate that there will be many uses for
the infrastructure that we cannot now i magi ne.

Three key research thenes have been identified to provide the framework for organizing

projects and setting priorities for investigation. The themes have been structured in a
way that will prompte transdisciplinary research across groups. These thenes, and their
| eaders, are as follows:

== Theme 1: Society (Leaders: Coyte, De Kerckhove, Streiner). This will exam ne the
human, organi zati onal and social elenents related to the introduction of eHealth
i nnovations for the inmprovenent of the health systemand the health of the popul ation

== Thene 2: Health Know edge Managenent (Leaders: Goel, Jadad, Reznick, Straus). This wll
contribute to the exploration of innovative ways to synthesize, 'package', integrate and
deliver different types of information (e.g., clinical, anecdotal, heuristic), to

di fferent groups of decision-makers operating in different settings.

== Thene 3: Technol ogy (Leaders: Gallie, Mann, Vicente). This will contribute to the
eval uation of the inpact of existing and energing |ICTs to hel p deci si on-nakers access

conmponents of the health systemin different settings.

-

new ways to use existing and energing ICTs related to health. The Centre will build on the
diversity of Canada (the country is hone to people fromover 150 countries) and conpl enent

ti meframe. Cancer provides ideal conditions to devel op and test eHealth I nnovations. It is
one of the | eading causes of death for Canadians of all ages; is a disease associated with

devoted to its managenent; it has a spectrum of concerns that span from prevention through

conditions and rehabilitation, cardiovascul ar di sorders and neurosci ences. The projects in
these areas will be increased in nunber and conplexity gradually. The possibilities of the

i nformati on and comruni cate efficiently, and to enhance the interconnectivity of different

/
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that will incorporate elenents of the 3 themes. The first generation of prograns will be
as foll ows.

++ Virtual know edge managenent centres. This programwill lead to the creation of virtua
tool s, spaces and resources to help decision-nakers access, understand and use high
quality information to guide health-rel ated deci sions.

One of the first projects within this programw |l be the design and evaluation of a
"Virtual Pain Control Centre' (Jadad, Reznick, Vicente). Pain relief will be used as the
initial nodel, because it is the npst preval ent and di stressing synptomin patients with
nmost types of cancer and other pathologies, it involves physical and enotional conponents,
it remains inadequately managed despite the availability of effective treatnents, and
because its adequate treatnment is hindered by significant comrunication probl ens and

myt hs.
The Virtual Pain Control Centre will be the first of its kind in the world. It wll
include virtual agents and virtual know edge resources. These conponents will be

conceptual i zed, designed, tested and refined making use of the Collaboratory, the
mul tidisciplinary group of researchers, with input frompain specialists, patients and

hi gh-quality Internet-based resources on the managenent of cancer pain. These agents and
resources will be pre-tested through nultiple iterations in the Usability Laboratory,
where researchers will obtain input frompotential users of different denographic, socio-

on neeting the needs of people with low literacy or socio-economc |evels, recent
immgrants with non-dom nant cul tural backgrounds, and nenbers of indi genous comunities.
Research participants will help evaluate different formats, nedia, interfaces and devices
for each of the conponents of the virtual centre. These conponents wll be subsequently
tested in the Miulti-tasking Simulation Environment. For exanple, in a sinulated living
room patients and their famly menbers will use the virtual centre to prepare for the
encounter wth physicians and nurses, will learn about different treatnment nodalities and
will prepare a set of questions to discuss during the clinical consultation. In a

simul ated consul ting room physicians and nurses will receive information from patients
and respond to them evaluating the inpact of the interactions on the clinical encounter.
After this, the refined virtual centre will be further evaluated in real-world clinica
settings at Princess Margaret Hospital

++ Wear abl e computing (Mann, Jadad, Straus): The wearabl e computer was invented in Canada,
20 years ago, by one of the lead investigators in this proposal (Mann). This field is
undergoi ng maj or transformation thanks to the progressive mniaturization of computers.
This programw || support projects in which nmenbers of the public (healthy and ill) and
health professionals will use wearable conputers to create a 'comunity of online
cyborgs'. The Usability Laboratory will be used to refine existing tools and interfaces,
adapt themfor use in the health system and to help the project participants to becone
famliar with the equiprment for their use as part of research efforts. Subsequently,
research will be conducted in the Simulation Environment by allow ng the group of
participants to wear the conputers and interact with others in different settings. The

\yltinate goals of this programare to create 'ecologically' valid experinments in real

[ . . . . . O
The Centre will support prograns of research that will benefit fromits infrastructure and

Usability Laboratory and the Multi-tasking Simulation Environment. In the Collaboratory, a

significant others, will develop the conputer-generated agents that will 'nanage’ a set of

econom c, ethnic, linguistic and educational backgrounds. Special enphasis will be placed

/
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actual settings with participation of people fromany background, and to study the
inplications for the patient-provider relationship of the availability of uninterrupted
conmmuni cati on between the public and the health system

++ Hand-hel d conputing (Straus, Reznick, Mann): This programwll |ook at the role of
hand- hel d conputers to provi de easy, consistent and inexpensive access to health resources
(peopl e, information and services), in real-tine, irrespective of the physical |ocation of
the user. The programwi || support projects that share a common goal: studying the role of
hand-hel d devices to create an effective, real-time, bi-directional connection between
"knowl edge' and 'practice'. In one of the projects, the Usability Laboratory and the
Simul ati on Environment will be used to test and refine the interfaces, databases and
network infrastructures required to make clinically relevant and valid research evidence
avail abl e, imredi ately, at the point of care. In another project, the infrastructure wll
be used to explore the opposite direction, |ooking at ways of capturing clinica
information at the point of care, and integrating it into the existing pool of know edge,
to support future decisions.

++ Tel ehealth (Coyte, CGoel, Jadad): This programw |l facilitate the transition fromthe
current institutional- physician-centric approach to telehealth, into a new nodel that

i nvol ves hone-based applications, relies nore on the Internet and gives nenbers of the
public nore control over the decisions related to their health. One project will use the
simul ati on environnent and the living | aboratories at UHN hospitals and hones, to study
different configurations of clinical settings and hone-based know edge centres and the

i npact of e-nmail and Web-based conmuni cation between health professionals and patients,
usi ng supportive cancer care and palliative nedicine as the nodel. Another project wll
utilize the simulation environnent to devel op and eval uate neasures for assessing the

i npact of telehealth. Presently, there are very few rigourously validated tools for this
purpose, resulting in limted research in this field. Wthin the sinulation environnent
it will be possible to study health interactions with and without the use of
communi cati ons technol ogy. For exanple, telehealth is increasingly used in dermatol ogy

for diagnosis of difficult cases. |In the sinulation environnent, two roons will be set up
for an experinent. |n one space, a typical dermatol ogy consultation roomw || be set up
and the clinician will be presented with potential nelanoma cases. |In the other space,
the consultation will be done over a sinulated tel emedi ci ne connection. 1In this

controll ed scenario, we will develop and refine outcones to assess the quality of the
clinical encounter, physical and through virtual means, and the inpact of ICIs on the
patient-provider rel ationship. Another exanple of the many uses of the simnulation
environment to study other innovative applications of telehealth technology will be
through a project with Cancer Care Ontario, in which the Centre's infrastructure will be
used to support a virtual surgical oncol ogy tunour board to study how I CTs could bring the
expertise of academic specialists in tertiary centres to community based practitioners.
Projects like this will make considerable contributions to our understanding of how group-
to-group collaboration can be inplenmented successfully in the health system

++ Integration of clinical information systens (Gallie, Goel, Mann, Streiner): This
programw || focus on the integration in the electronic health record of new bi onedi ca
\9evices, deci si on-support tools, evidence-based resources and systens, data generated by )
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new bi o-optics tools and wirel ess devices, and data collected in bio-informatics
dat abases. The first projects will lead to the design of new interfaces and Semantic Web-

based applications to facilitate the use of electronic health records by different groups
of decision-nmakers at tertiary level institutions. A key sinulation will be that of a
popul ati on based health information system A mmjor challenge to devel opi ng new tools for
health i nformati on managenent is that they nust be tested in real world environments. In
particular, it is currently inpossible to exam ne issues of interoperability between
systems within the health system Wthin the Collaboratory, a population of 1 million
people will be sinulated. A conplete nedical record for each individual will be devel oped
and stored in the formats of the | eading nmedical records software vendors. This data set,
the first of its kind in the world, will enable research on the exchange of data between
di fferent standards and across institutional boundaries. Mre inportantly, it will be
possible to exam ne the interaction between new tools, such as evidence-based gui deline

rem nders that are triggered by |aboratory results, and these different systens. |In the
Usability lab, interfaces for accessing these systenms will be evaluated with different
types of health providers. |In the Sinulation Environment, typical settings for accessing

such systems will be set up, such as offices, nursing stations and hones, and the
i nteracti on between groups of providers and these systens will be studied.

++ |l nnovation in eLearning (Reznick, Goel, Jadad, Straus, Vicente): The rapid devel opnent
of know edge and I CTs are putting increasing pressure on educators, academ c institutions
and professional organizations to develop and inplenent effective and efficient
educational strategies. For nore than a decade, it has been clear that nost traditiona
progranms and tools do not neet basic educational principles [http://jana.anma-
assn. org/issues/v282n9/ abs/jrv90027. ht]. Wth the advent of the Internet and the
increase in power of ICTs, there is increasing optimsmabout the ability of technology to
lead to effective learning with efficient use of the limted resources available to
education and training activities [http://ww. aahe. org/technol ogy/ ehrmann. htnji. To date,
however, nost efforts to use technology to pronote |earning (eLearning) have failed to
meet this prom se

[http://tam no. cat chword. conl vl =55822587/ cl =8/ nw=1/r psv/ cat chwor d/ t andf / 0142159x/ v23n2/ s1/
p117].
This programw || support research projects on elLearning strategies to help |earners
achi eve high levels of conpetence, optimal performance and decisions that lead to

i mprovenent in health outcomes. For instance, the Usability Laboratory will be used to
hel p devel opers of clinical practice guidelines on the prevention and treatnent of cancer
to assess whether their elLearning tools are flexible enough to neet the range of
preferences and |l earning styles of famly physicians, residents and undergraduate nedi ca
students. In the Sinulation Environnent, researchers will sinulate different settings
(consulting room classroom to evaluate the ability of the applications to pronote
contact between learners and tutors, reciprocity and cooperation anong | earners, active

| earni ng techni ques, sufficient tinme on task, effective delivery of feedback, and neeting
hi gh expectations. In particular, the Sinulation Environment will be used to assess the
ef fectiveness of learning in on-line foruns versus snmall group sessions.
The programwi || al so support research on conputer-intense virtual reality applications,
to help learners (e.g., surgeons) acquire the conmplex skills needed for surgical care of
\Patlents wi th cancer. )
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++ I nternational and cross-cultural aspects of eHealth innovation (De Kerckhove, Gllie,

Jadad): This programwi |l seek to expand the Network beyond Canada, through the
devel opment of international collaborative efforts between innovators in Canada and

the main thrusts of this programw ||l be the evaluation of the extent to which research
tools to pronote international collaborative research projects. By using the diverse

by the Centre will explore the extent to which the results of research on eHealth

i nnovations involving inmgrant communities in Canada compare across other comunities
(e.g., conparison of the results of an experinment on the Virtual Pain Control Centre

i nvol vi ng Chi nese and Western European participants) or can be extrapolated to their
countries of origin.

++ Meta-research on nethods for the evaluation of eHealth innovations (Gallie, Jadad,
Streiner, Vicente): This programw |l |lead to inprovenent of existing nethods or the
creation of new nmethods to handl e and understand the conpl ex and dynam c nature of the

i nteracti ons anmong humans, communi cations technol ogy, nultinedia and know edge. Enphasi s
will be placed on nethods to evaluate the inpact of information technology on health-

rel ated outconmes in 'real enough tine'.

Once the infrastructure is devel oped, the Centre will catalyze the formation of a d oba
eHeal th I nnovati on Network. The Network will be conposed of scientists from Canada and
around the world, who will be using the infrastructure of the Centre and the products of
the research fuelled by the Centre to i nvent new hardware, software, processes of care,

net wor ked areas, which will act as living | aboratories. The research supported by the
ef fective, accessible and efficient. The unique contribution of the rigorous, systematic

and trans-di sciplinary approach proposed will ensure that we avoid self-deception and a
recurrence of the "irrational exuberance' wtnessed in the | ast decade.

-

col l eagues in other countries who are facing a simlar constellation of challenges. One of
done in Canada could be extrapolated to other countries, and the devel opnment of innovative

mul ti-cultural population of Toronto as a 'mni-nodel' of the world, innovators supported

and met hodol ogies that will be rapidly introduced into the health systemthrough currently

Centre and the Network will accelerate the transformation of the health systemto be nore

/
<
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