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Introduction 
 
This paper gives a brief overview of an ongoing collaborative design research project. It describes 
the evolution of the project as an example that other industrial design educators may be able to 
benefit from. 
 
In 2002, the TAFETA (Technology Assisted Friendly Environment for the Third Age) project was 
initiated by project champion, Dr. Frank Knoefel, at the Elisabeth Bruyere Health Centre. The 
centre is a part of the SCO (Sisters of Charity) Health Services group in Ottawa, Ontario, Canada. 
SCO focuses on providing care to the frail elderly, people with chronic and terminal illnesses, and 
people with disabilities.1 At that time, Knoefel, who is now chief of staff, was a practicing clinical 
doctor with an appreciation of how technology could be helpful for patient care. He was 
concerned that many of his frail elderly patients, who were ready to go home, could not be 
discharged safely as they would need more care at home. With a nursing shortage, it would be 
unlikely that they would get the care they need.2 He believed that technology might play a part in 
mediating this challenge.  
 
Dr. Knoefel identified the three key issues facing the frail elderly: “increasing medical complexity, 
increasing challenges with mobility and activities of daily living, and increasing challenges with 
cognition”3. He felt that smart apartments could respond to these challenges and enable frail 
seniors to stay at home longer. Knoefel, along with Barbara Schulman, SCO’s vice president of 
planning and partnerships, identified community partners who might be interested in developing 
and designing technology based strategies for such a research project.  
 
The TAFETA vision was to interconnect the clients, health-care providers, technology developers, 
and designers.  
 

The clients and caregivers are involved in formulating the problems 
and bringing these challenges to the technology developers. This 
provides the developers with real problems as their starting point, as 
opposed to having designed a technology solution and then start 
looking for a correlating problem. Continuous feedback from the 
clients and caregivers on the prototypes is a critical activity to ensure 
outcome effectiveness and user-friendliness, which will expectantly 
lead to technology implementation and acceptance.4

  
 

 
 
Figure 1. TAFETA kitchen (left) and Dr. Frank Knoefel in data room at Elisabeth Bruyere Health Centre 
(right) 

 



 
 
Objectives 
 
The most important goal was to make living environments for the frail elderly safer and more 
responsive to the three health care needs described above. By 2003, four main streams of 
activity to achieve the TAFETA objectives were defined as follows: 
 

i) To develop, identify, and research environmental adaptations that would decrease 
the number of accidents at home, and increase feelings of security for the elderly and 
their caregivers. 

ii) To develop, identify, and research opportunities for health monitoring to increase the 
early detection of health problems and the safety of remaining at home despite health 
problems. This should lead to a decrease in the number of healthcare visits outside 
the home and an increase in feelings of security for the elderly and their caregivers. 

iii) To build prototype apartment(s) onsite at SCO that provide a safe, elderly-friendly, 
technology-assisted environment with real-time health monitoring integrated into the 
health service delivery system. 

iv) To transfer the knowledge gained through testing prototypes, systems, and other 
health monitoring solutions to older adults, caregivers, policy makers, researchers, 
and companies. This could provide more choices to those elder adults who wish to 
continue to live independently.5 

 
Context 
 
A major consideration for the TAFETA project is that the elderly person should never see, hear, 
or even notice the technology interventions.6 The technologies for monitoring and assisting the 
frail elderly in their homes should be nonintrusive. This decision was made in response to patient 
and practitioner concerns, and also in the context of other projects focusing on the healthcare 
needs of the elderly. TAFETA was aware of the work of Dr. Geoff Fernie and Dr. Alex Mihaildis, 
at the Centre for Studies in Aging at Sunnybrook and Women's College Health Sciences Centre, 
and subsequently at the Toronto Rehabilitation Institute at the University of Toronto. Those 
researchers are taking a product-by-product approach to developing solutions that can be 
integrated into the living environment, making life easier for the frail elderly. For example, Fernie’s 
project, RoboNurse, “a patient-lifting, positioning, and moving machine that does not require the 
use of ceiling tracks” is on a commercialization track.7 Mihailidis is well known for his work with 
Dr. Elizabeth Rochon on a “talking sink,” a system that “takes patients with Alzheimer’s disease 
through all the steps required to wash their hands.”8  
 
The Centre for Future Health at the University of Rochester provided inspiration due to its multi-
disciplinary approach in its Smart Medical Home Research Laboratory. 
 

This five-room "house" is outfitted with infrared sensors, 
computers, biosensors, and video cameras for use by research 
teams to work with research subjects as they test concepts and 
prototype products. Researchers observe and interact with 
subjects from two discreet observation rooms integrated into the 
home.9

 
Other research on aging in place, universal design, and smart homes at such places as Georgia 
Tech, Intel Research Seattle, the University of British Columbia, SUNY Buffalo, North Carolina 
State University, and the House_n Consortium in the MIT Department of Architecture all provided 
examples of beneficial design approaches.  
 
 
 

 



 
 
Organization 
 
Knoefel and Schulman initiated the TAFETA steering committee with a group of community 
partners. Its members included the University of Ottawa Institute on Health of the Elderly 
associated with the SCO Health Service (now called Elisabeth Bruyere Research Institute), the 
School of Industrial Design at Carleton University, March Networks Corporation (now the March 
Healthcare subsidiary of March Networks), the Sacred Heart Residence of the Sisters of Charity 
(SCO) Heath Service, and Central Park Lodges (now called Retirement Residences Group). An 
initial grant application was made to the Change Foundation, whose mandate is to support and 
improve health and health care. The Change Foundation provided $80,000 in seed funding for 
the project, mostly for the salary of the TAFETA project officer. The investment in a project officer 
ensured that there would be a person responsible for bringing the partners together to explore 
new initiatives, to coordinate the evaluation of initiatives from various perspectives, and to ensure 
the appropriate connectivity among the remote health monitoring, safer environment design 
initiatives, and the prototype apartment(s).10

 
The TAFETA steering committee continued to expand, as recommended by the Change 
Foundation, and as interest in the project grew. By late 2003, the monthly meetings of the original 
steering committee became bimonthly meetings of the multisector advisory committee and tri-
monthly meetings of a new multidisciplinary research committee. The advisory committee was in 
charge of overall coordination, development of the prototype apartment, identifying potential 
industry, private and public-sector partners and granting opportunities, and media coverage. The 
research committee was an umbrella group of people who could contribute to the overall process 
of the research and focus on specific research projects.  
 

 
Figure 2. School of Industrial Design students and the frail elderly.  
 
The research committee has continued to grow and now includes other members. The School of 
Rehabilitation Sciences of the University of Ottawa is interested in training clinical researchers in 
the areas of audiology/speech language pathology, occupational therapy, and physiotherapy. The 
School of Management of the University of Ottawa brings expertise in the area of decision 
analysis, decision support systems, and computer-based clinical decision support. The 
Department of Systems and Computer Engineering of Carleton University brings expertise in 
sensor technologies, data collection, and data transmission for providing early identification 
systems for client distress and health monitoring. The Council on Aging in Ottawa is involved in 
the design of the prototype apartment. The Ottawa Regional Advanced Network of the Ottawa 
Centre for Research and Innovation (OCRI) supports the research in the use of advanced 
Internet applications as part of daily activities. The Acuity Research Group is evaluating levels of 
technology acceptance among older adults during the testing of the remote health monitoring 
technology. Tactex Controls Inc. is a private-sector partner whose product is in use in the 
TAFETA apartment for the purposes of research and data collection.11

 
 
 

 



 
 
 
Projects 
 
In one of the first TAFETA projects, March Networks collaborated with the Sisters in the 
Residence of the Sacred Heart. They conducted remote telehealth blood pressure monitoring 
research. The premise of the research was that if sensors could collect data on a daily basis, and 
the information could be checked remotely, then home-care nursing visits could be targeted to the 
patients with greater need. Since the Sisters were mostly unfamiliar with technologies, having 
only one television and one phone for all seventy-one of them, it was thought that working with 
them would illustrate the strengths and weaknesses of the technology. This project enabled 
March Healthcare to improve their flexible health care monitoring system.  
 
In 2002, the School of Industrial Design at Carleton University tackled the design problems the 
frail elderly encounter in the bathroom. Five students began to look at a variety of issues. The 
students developed design concepts such as a bath seat for gentle exercise in the bathtub, a set 
of toothbrush aids that provide cognitive step-by-step cues for people experiencing advanced 
dementia, an auditory hot and cold water control system for the bathtub, a specimen collection 
insert for the toilet, and a path to light the way to the bathroom during night time visits. In 
subsequent years, other design projects included videogames to encourage exercise and 
connectivity to family and friends, improved fall detection and notification systems, and balance 
monitoring system for mobility aids. In 2006, five more ID students tackled design problems in the 
kitchen. The design concepts developed included dietary management aids, a support stool for 
leaning, a stove safety control system for people with memory impairments, and a technology-
enabled garbage can.  
 

 
 
Figure 3. Amy Tong, iGarbot garbage can use scenario, Carleton University student ID project. 
 
The Department of Systems and Computer Engineering at Carleton University, led by Dr. Rafik 
Goubran, has also been working on several TAFETA projects using sensors. In cooperation with 
Tactex Controls Inc., a pressure mat has been placed under the mattress to collect data about 
breathing patterns. This project is progressing to recognize repeated patterns of weight 
distribution when a person is getting in and out of bed. The intention is to interpret changes in the 
patterns that may indicate problems and could signal a need for help. Another project was the 
design of a refrigerator sensor that would indicate to the elder if the refrigerator door has been left 
open and cue them verbally to close the door. The sensor tracks usage patterns and will signal if 
the door is left open exceedingly long, or not opened at all for 24 hours. It would also send an 
electronic alert to a health-care provider or family member in these unusual cases. 
 
The Acuity Research Group is planning to study how elderly adults accept the automatic Lited 
Pathway® developed by Pathways Ventures Inc. and installed in the bedroom of the prototype 
apartment. The lighted strips that outline the bathroom door illuminate when a motion sensor 
identifies movement, such as getting up to visit the bathroom during the night.12

 
The home base for most of the other projects is the prototype smart apartment in Elisabeth 
Bruyere Health Centre, which was built in 2004. The apartment has an external monitoring station 
that represents the remote monitoring site, and inside it looks like a normal one bedroom 

 



apartment. However, it is a testing laboratory for research projects such as the refrigerator 
sensor, the mattress and sofa pressure mats, the bathroom grab bars, and other potentially 
useful products for health and well being of the elderly. TAFETA partner companies can use it to 
install and collect data about their products. These projects focus on making the environment 
safer and more responsive to the health-care needs of older adults, while minimizing the 
invasiveness of the technology.13

 
 
Usability Feedback 
 
The access to interested user and health-care professionals is one of the key ingredients for the 
success of the TAFETA project. Elisabeth Bruyere Health Centre patients who are soon to be 
released have the opportunity to “stay” in the apartment overnight or for a weekend before being 
discharged from hospital. This gives them a chance to try out their return to independence and 
participate in the usability testing, should they choose to. The projects/products that are installed 
such as the Lited Pathway®, the fridge sensor, the grab bars in the bathroom, and the pressure 
sensor mats are all active. Evaluation feedback can be collected during or at the end of the stay, 
given that ethical protocols for such data collection are observed. 
  

Actual research and testing of devices in this activity stream is just 
commencing. At this time there are no outcomes to evaluate against 
the projects objectives. Demonstrating the capacity of technology 
based environmental adaptations to impact quality of life of older 
adults as well as the health care system is still a principal focus of the 
TAFETA project. This includes evaluation of whether the adaptation is 
acceptable to the older adult and simple to use; whether the 
adaptation has an impact on the older adults overall level of health; 
and whether the adaptation can relieve stress on the informal 
caregiver as well as the health care system.14

 
 
Knowledge Dissemination 
 
The idea for TAFETA emerged from the realities of daily experience with Elisabeth Bruyere 
Health Centre’s frail elderly clientele. Clinicians recognized that their clients would need a 
different kind of support than is currently available for people who want to live independently as 
long as possible. While the objectives for the project may seem altruistic, practical steps have 
been taken to inform, excite and interest the community at large to participate in and benefit from 
this project. 
 
TAFETA initially established a Web site at www.tafeta.ca. Prior to setting up the Web site, the 
School of Industrial Design at Carleton University held a logo design competition. (The winner 
won two tickets to an Ottawa Senators hockey game and the logo is now used on all TAFETA 
communications). 
 
The TAFETA knowledge transfer strategy includes publicizing the activities, possibilities, and 
results to individuals and organizations that would benefit from this research. This would increase 
awareness about possible health and safety monitoring applications. The aspiration is to 
encourage implementation of real solutions into elderly adults’ daily lives and living environments. 
 
To achieve this long-term goal, clinicians, researchers, and designers have involved their 
patients, students and colleagues in the various projects, have presented their results at 
conferences and workshops and have participated in a range of media interviews. 
 
Challenges  
 

 



Finding funding support is a major challenge for such a comprehensive project. The first Change 
Foundation grant took months to prepare and required constant reporting throughout the two 
years. Within the TAFETA umbrella, each individual project is also seeking funding support. For 
example, an announcement was made in May 2006 about collaboration between Tactex Controls 
Inc., Nortel, and Carleton University to further develop the remote pressure-sensing project. This 
project received funding from the Ontario Research Network for Electronic Commerce (ORNEC) 
based on its broadband focus, which is indirectly related to E-Commerce. This illustrates the 
benefits of creative grantsmanship! This ongoing funding necessity requires a full-time research 
manager dedicated to the task of finding appropriate grants, preparing, implementing, and 
reporting on them.  
 
Furthermore, many granting agencies have clear definitions of who is eligible to be a principle 
investigator. In the field of industrial design, this is often a problem as few industrial design 
researchers have academic track records as principle investigators in major funding research 
initiatives. If it is not possible to apply for a grant without having held one already, then the option 
is to collaborate with someone with that experience. 
 
In addition, every time a new person or organization is brought into the project it complicates 
things. Dr. Knoefel says it is a challenge to have core and other partners without compromising 
the function of the whole project.15 This leads to the importance of clarifying what the 
expectations for the partnership are, for both sides, and assessing those in well-defined time 
periods. 
 
There can also be the risk of too many meetings: there is a danger in planning so much there is 
no time left to do the project! Moreover, it is extremely difficult to schedule meetings when the 
committee is too large. That was the main reason for separating the TAFETA advisory and 
research committees. 
 
Another challenge is how to keep all the project partners informed about what is going on to 
maximize the benefit for all. Even keeping the Web site up to date requires resources. The 
TAFETA solution is its affiliation with a more established organization such as the Elisabeth 
Bruyere Research Institute, which includes project information in its communications media. 
 
The challenge for industrial designers in this project has been is that few people understand how 
ID can contribute to their various projects. ID research often results in concept models rather than 
working models, which are difficult to test accurately. The TAFETA collaboration opens the door 
to the opportunity to develop functional models with partners. Over time, it has become obvious 
that industrial design expertise is a valuable component of the project. 
 
Lessons Learned 
 
Experience is a great teacher! Here is advice for others considering community-wide collaborative 
projects; 
 

 A core team of champions will make or break the project. One or two people, at most, 
who believe passionately in the project can evaluate the various opportunities and 
obstacles. As long as the core objectives are clearly defined, the champions can reframe 
the project according to the prospects that present themselves and/or keep the project on 
track. For example, as the TAFETA steering committee grew, it became clear to Knoefel 
and Schulman that two committees with different members and issues to focus on would 
be more effective. As a result the advisory committee focused on handling the practical 
day-to-day coordination of projects, and the research committee focused on the overall 
process of research and specific research projects. 

 
 Selection of the partners is important. Knoefel’s advice is to be sure that potential 

partners are excited about the project and willing to stay for the long run. In particular, he 

 



says, “find out if they have a history of doing, not talking about doing.”16 Initially, the 
selection of partners will involve reaching out to others in related fields to augment the 
skills, objectives, or experience needed to get the project going. After time and 
knowledge dissemination, potential partners will be attracted to the project. In either case, 
it is important to assess the nature of the contribution the partners can make. For 
example, Knoefel learned about the School of Industrial Design in 2001 through a 
research project involving the use of networked medical devices by healthcare 
professionals. As a result, he invited the author to become involved in the TAFETA 
project working on the design of medical products appropriate for the frail elderly. The 
value for the TAFETA project was the affiliation with Carleton University, which reinforced 
the Change Foundation grant application, and led to a variety of interesting projects and 
affiliations with different units within the university. 

 
 When establishing relationships, define the expected outcomes, and reevaluate in a year. 

To keep the project on track, it is necessary to make sure that each subproject reflects 
the initial overall objectives. This may require a reporting mechanism, for example 
TAFETA research partners report on progress at the research committee meetings every 
three months. Partners may also be requested to keep the advisory committee or project 
coordinator informed of grant applications, publications, and presentations they are 
making, and provide copies of them. If after a year, the relationship is not productive, it is 
important to severe ties, or conversely if a subproject leads to an exciting new direction, it 
may be time to rework the main project objectives. 

 
 Start small by identifying manageable and achievable successes and plan to evolve in 

small incremental steps over time. The key here is to take on a manageable load. For 
example, one of the long-term objectives of the project was to build a prototype 
apartment on site at Elisabeth Bruyere Hospital. However, this took place two years after 
the project began, and after small successes with projects such as the one with March 
Healthcare had demonstrated the potential for TAFETA to achieve its goals. 

 
 After a few successes, it is important to aggressively go after seed funding to provide a 

firm foundation for the project. In most cases, the people initiating a project already have 
a full-time professional commitment. The sooner a project can become stable, through 
seed funding, the sooner a research manager can take over the administrative tasks of 
managing day-to-day activities and searching for appropriate grants, preparing, 
implementing, and reporting on them. This frees up the primary researchers to focus on 
the research aspects of the project. 

 
 It is possible to attract valuable in-kind donations based on the potential for 

commercialization. These in-kind donations can strengthen funding applications and 
provide useful resources for the project. Many private and public sector organizations are 
able to contribute time, equipment, space, and other resources, but may not have the 
capability to contribute money. In many cases this can be a win-win situation, where the 
outside organization benefits from the results of research they cannot afford internally, 
and the project leverages the contributions to gain more funding support through grants.  

 
 

Conclusion 
 
There is the potential for an umbrella project like TAFETA to provide long-term design 
opportunities. In this case, the patients, caregivers, and health-care providers are identifying and 
exploring real problems that provide the impetus for iterative research and design exploration. 
This collaboration leads to solutions that can be studied and validated, ensuring success. As the 
awareness of the project increases, the opportunity to share with other researchers also 
increases, and the opportunities for successful partnerships grow. This, in turn can lead to 

 



effective design solutions for the people who matter, in this case, the frail elderly who want to live 
independently as long as they can. 
 

 
Logo Design by Louise Boutin 
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