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2. INTRODUCTION: WHAT WE ARE LEARNING 
CareWheels is exploring the potentials of technologies for aging-in-place, both in terms of 
people’s relations to technologies and their interrelations through technologies. We have 
modularized a set of off-the-shelf components, cemented them together with event-driven 
scripts and presented them via common multi-modal affordances in order to explore their 
suitability in the home domain. We have partnered with several enthusiastic Participants at 
the Pine Point Apartments, a barrier free, independent living residence for Oregonians with 
severe disabilities, to build a residential test-bed for the iterative design and evaluation of 
networked smart-home technologies, both for themselves - and by proxy - for frail elders, 
all of whom wish to live with maximum independence at home. We have established a 
TeleCare Services partnership with a Portland-based home care company to extend our 
test-bed from Pine Point into the greater elder community. 
 
In the course of the CareWheels Project, we have observed how healthcare researchers’ and 
providers’ intention to bring a scientific approach to their clients’ care and well-being often 
leads to a palpable reductionism resulting in a compartmentalization of caregiving practices. 
Technologists are particularly prone to such reductionism because of their intensive training 
in object modeling and systems thinking. Not surprisingly, the resulting perceptual shift has 
reduced the essence of human beings to human doings. This may be one reason why the 
development of technological solutions for caregiving is prone to falter on its way from the 
laboratory to the home. 
 
For example, failure to thrive is a primary obstacle to healthy aging-in-place, and is often 
attributed to non-compliance with prescribed medical interventions. Various technological 
interventions have been tried - and failed - precisely because they have only addressed the 
mechanical aspects of compliance, while ignoring the psychosocial dimensions of 
participation in one’s own well-being. Whenever an elder fails to push the button on their 
Lifeline pendant or neglects to follow-up their medication alarm and take the pill, we may 
suspect some underlying resistance or unspoken reluctance to accede to the terms of the 
intervention. Unfortunately, the conventional model of healthcare often precludes such 
subjective psychological factors in the caregiving process, while conventional applications of 
technology often ignore their negative impact on self-efficacy. One natural consequence of 
this disenfranchisement is the failure to thrive. 
 
However recent research, including controlled studies, has consistently demonstrated 
positive effects from the engagement of emotional and affective connections between 
caregivers and recipients. Here is an opportunity for technology to directly benefit all 
participants by virtualizing the social connections that support emotional connectedness.  
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Rehabilitation researchers are remapping many of the common obstacles to self-efficacy – 
off of the individual and onto the environment. Here again, technology can provide sensory 
and force multipliers to augment the senses and extend the reach of both caregivers and 
recipients. Context-aware assistive devices can interpose intelligent reminders to help 
support task completion within the supportive environment of one’s own smart-home, 
without undermining one’s remaining competencies. Inference-based, self-training computer 
systems that continually learn about their user, update their user model and evolve through 
the user’s life stages, may simultaneously increase user acceptance and diminish the 
recurrent engineering costs that have stymied such highly customized technologies in the 
past. As CareWheels research is demonstrating, there is tremendous potential for synergy in 
the proper integration of these diverse technologies. 
 

3. PHASES 1 & 2 REVIEW 
Uniqueness of the CareWheels Project 

To the best of our knowledge, the CareWheels SmartHome network is the only residential 
test-bed in the United States that is using a remote usability methodology to study 
technologies for aging-in-place with real users in their own homes. This is due in part to the 
fact that our research funding is unconstrained by the Title 45 Code of Federal Regulations, 
Part 46, Protection Of Human Subjects, regarding rules for review by an Institution Review 
Board of research conducted or supported by a Federal Agency. By performing this 
research, we are uniting the complementary needs of working-age people with disabilities, 
who desire to participate more fully in society, with those of frail elders, who will need 
effective technologies for aging-in-place, to develop innovative TeleCare Services based on 
a set of Internet-enabled Assistive Technologies. 
 

Phase-1 

The CareWheels Phase-1 research objective was to develop a methodology and the tools 
necessary to evaluate the Prosumer (Producer+consumer) Model of participatory design. 
We have fulfilled the Phase-1 objective by designing, installing and implementing a remote 
in-home usability test-bed at the Pine Point Apartments; a barrier-free, special needs 
residence for low-income Oregonians with severe disabilities. The Prosumer Model of 
participatory design is based on a user-centered design process consisting of: (1) user 
needs assessments, (2) prototype deployment in the users’ homes, (3) in-home usability 
testing, (4) feedback and (5) iterative design. Our goal for this in-home participatory design 
research has been to integrate users with severe disabilities into the Assistive Technology 
design process to co-develop technologies that foster independence and home health care.  
 
In response to the original proposal guideline question: “What is the potential impact on 
industry practice if the hypothesis is verified?” we wrote: 
 
Verification of the Prosumer Model for the development and delivery of home-based care 
services will result in positive impact upon, and opportunities for, the high technology and 
home health care industries. The existence of a robust test-bed  - populated by expert users 
- for ongoing usability studies would be a boon for the consumer technology industry and a 
blessing for its customers. 
 
Two years later, on 20 May 2003, Gregory Aboud, Director of the Aware Home Research 
Initiative at Georgia Tech, gave testimony to the Senate Special Committee on Aging, "Baby 
Boomers at the Gate: Enhancing Independence Through Innovation and Technology". In his 
concluding remarks, he gave his assessment of the research community's imminent 
requirements: “What is needed at this time is investment in large-scale test beds for 
exploring technology for healthy aging.” 
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CareWheels’ remote usability methodology has demonstrated how a residential test-bed, 
populated with enthusiastic research participants, can be deployed to engage the 
participatory design process and evaluate technologies for the home.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Phase-2 
In our Phase-2 proposal we wrote that: “Verification of the Prosumer Design hypothesis 
would advance the art of usability testing by introducing a means of collecting performance 
and self-reporting data remotely and unobtrusively from a user’s home.” The Pine Point 
Test-bed has been logging usability data to the CareWheels Server according to the remote 
usability testing protocol for almost a year now (340 days as of Sunday, 01 June 2003), 
including date and time stamped smart-home interaction events, audio user feedback in the 
forms of digital audio recordings and spoken command recognitions, and the outputs of 
light, motion and switch sensors. 
 
Through Phases 2 & 3 we are running the Remote Usability Method to collect data and 
evidence to evaluate the Prosumer Design hypothesis: The participatory design of Internet-
Enabled Assistive Technologies (I-eAT) for people of all ages with disabilities may be 
accomplished by a co-operative group of younger Prosumer-trainees whose primary mode 
of interaction is via peer-to-peer computer-mediated communication. Contextual Incident 
Reports, composed of Event-logs and Prosumer feedback, are analyzed to make 
recommendations for updating designs and then fed back into the iterative design loop. 
 
We have shared our Events and Sensors Data Logs with Henry Kautz, Director of the 
Assisted Cognition Project at the University of Washington, and Misha Pavel, Acting Director 
of the Biomedical Engineering Department at OGI/OHSU. Doctoral student Pam Schallau has 
evaluated this data in preparation for building a mock-up of a Pine Point apartment in the 
new OGI Point of Care Lab. 

Method: Remote Usability Testing at Home 
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4. RESEARCH PLAN PROGRESS AND MODIFICATIONS TO DATE 
Unanticipated opportunities and ongoing funding challenges have helped shape the 
CareWheels Project, expediting portions of the research plan while truncating others. Last 
June, we were invited to give a CareWheels presentation to the Governor’s Task Force on 
the Future of Care for Elders and People With Disabilities. One of the Task Force members is 
the Administrator of Adams & Gray Home Care (A&G), part of the Marquis Companies, the 
largest “continuum of care” company in the tri-state area.  She expressed a strong interest 
to explore the Prosumer Model and participate in developing a TeleCare Services paradigm. 
We have partnered with A&G to begin providing TeleCare Services from Pine Point 
Prosumers to several of A&G’s frail elderly clients, using the Prosumers’ PCs networked to 
CareWheels’ Server to provide scheduled call prompting and verification functions. 
 
In our Phase-2 proposal we wrote that we would establish two loci of Prosumer-trainees. 
One would be centered in Portland at the Pine Point Apartments and the other would be 
located in Salem, where several highly functional, independently living, wheelchair-using 
people with disabilities would be recruited from the ranks of former and present employees 
of the Oregon Department of Human Services. The absence of grant proposal funding from 
the Robert Wood Johnson Foundation and the Oregon Office of Vocational Rehabilitation 
Services precluded the Salem portion of our study. Instead, our focus shifted to developing 
a TeleCare Services paradigm with A&G. (See TeleCare, below) 
 
Pine Point Prosumers have been engaged to evaluate the Development by Proxy hypothesis: 
The development of innovative Assistive Technologies by and for people with congenital and 
traumatic disabilities may be applied to help mitigate age-related disabilities. 
 
We have progressed on the Phase-2 objectives: 
 

1. Enhancing the participatory design process through in-home usability studies, to 
increase our understanding of real users in their home environments, while 
increasing their level and rate of technology adoption. 

2. Creating a rapidly adaptable test-bed on which to prototype computing technologies 
and to host emergent home health care applications. 

An interactive Voice Response (IVR) agent “Merlin” has been deployed to provide a sense of 
integration between the usability studies of SmartHome and videophone technologies. 
Through a set of common affordances, we have tried to create the perception of 
seamlessness between several discrete applications. IVR-driven usability testing has worked 
well, both for eliciting responses from users and capturing their spoken feedback. IVR-based 
command and control of SmartHome functions has been popular, in part because it helps 
mitigate mobility limitations, but also because of its novelty. Each Prosumer has described 
how they have entertained guests with Merlin.  
 
IVR-based control of videophone functions has been more challenging, mostly because of 
limitations in the available applications. We have evaluated a variety of videophone 
applications, from peer-based (Microsoft NetMeeting) to server-based (Macromedia Flash 
MX Communication Server, Interval Media). Our goal was to allow users to initiate a 
videophone call simply by commanding Merlin to make the call to a named recipient, rather 
than having to navigate menus or type IP addresses. We prefer the peer-to-peer approach, 
but NetMeeting has some usability issues like fixed timeouts and firewall traversal problems 
that precluded its implementation beyond Pine Point. Flash MX browser-hosted videophone 
clients and the MX Communication Server offer a more flexible platform but will require a 
higher bandwidth server connection than we have presently.  
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Test-bed 

Once we determined that the most important technologies to develop by proxy would have 
Artificial Intelligence (AI) components, we added multiple sensors to enable advanced 
context-aware applications development on the Pine Point Test-bed. In our Phase 2 Proposal 
we wrote: Seek research partners with expertise in Bayesian inference algorithms, 
predictive and adaptive plan management techniques that may be applied to a SmartHome 
multi-sensored environment, to complement our ability to rapidly re-instrument our test-
bed. We are exploring collaborations with researchers who have expressed an interest in 
applying AI in the SmartHome domain, including Martha Pollack at University of Michigan, 
Misha Pavel and Pam Schallau at OGI/OHSU, Henry Kautz at University of Washington and 
Alex Mihailidis at Simon Fraser University. 
 
 

 
 
Sensor data has been continuously collected from Pine Point Apartments over the past half 
year, in part to provide historical inputs for activity modeling and inference algorithm 
training purposes.  The instrumentation includes a set of standard and modified X10 sensors 
and controllers. The sensors are distributed throughout several apartments to provide 
occupant location data that will inform several context-aware, Internet-enabled Assistive 
Technologies. The sensors contain Pyroelectric Infra Red (PIR) motion and Cadmium Sulfide 
(CdS) light transducers. The Front-Door Sensor was modified by replacing the CdS cell with 
a magnetic reed switch. In some cases, transducers have been masked, or had their field of 
view constrained to optimize the data collection. 
 

TeleCare 

Starting in December 2002, we began providing TeleCare Services from Pine Point 
Prosumers to several of A&G’s frail elderly clients, using the Prosumers’ PCs networked to 
CareWheels’ Server to provide scheduled call prompting and verification functions. This is a 
prelude to deploying CareWheels systems in elders’ homes. The elder participants are all 
males, ranging in age between late seventies and mid-eighties, whose families had 
requested daily check-up calls from A&G. Note: the Health Insurance Portability and 
Accountability Act of 1996 (HIPAA) Privacy Rules constrained A&G from sharing much of 
their clients’ personal medical data with CareWheels. However, we have collected a variety 
of quantitative and qualitative anecdotal data about TeleCare Service provision and how the 
experience of TeleCare-giving has influenced Prosumers’ self-esteem. 

Location Object Name Function

Livingroom Radio On/Off
Livingroom Fan On/Off
Livingroom Light On/Off/Dim
PillDrawer MSensor MotionSensor
PillDrawer LSensor LightSensor
Kitchen FrontDoor Msensor MotionSensor
Kitchen FrontDoor Switch Open/Close
Bathroom MotionSensor MotionSensor
Bathroom LightSensor LightSensor
Bedroom MotionSensor MotionSensor
Bedroom LightSensor LightSensor
Kitchen MotionSensor MotionSensor
Kitchen LightSensor LightSensor
Livingroom PCPresence MotionSensor
Livingroom LightSensor LightSensor

Location Object Name Function

Livingroom Radio On/Off
Livingroom Fan On/Off
Livingroom Light On/Off/Dim
PillDrawer MSensor MotionSensor
PillDrawer LSensor LightSensor
Kitchen FrontDoor Msensor MotionSensor
Kitchen FrontDoor Switch Open/Close
Bathroom MotionSensor MotionSensor
Bathroom LightSensor LightSensor
Bedroom MotionSensor MotionSensor
Bedroom LightSensor LightSensor
Kitchen MotionSensor MotionSensor
Kitchen LightSensor LightSensor
Livingroom PCPresence MotionSensor
Livingroom LightSensor LightSensor

Pine Point Test-bed: Prosumer1 Apartment 
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Given the growing need for home-based care and growing gap in the caregiver workforce, 
our goal is to redistribute home-care resources, through the appropriate application of 
technology-based TeleCare Services, to reduce the cost of routine services and maximize 
the availability of hands-on care where and when it is most needed. The participants, 
relationships and objectives are illustrated in the following 3-tier diagram: 
 
 
 
 

 
 
 
Presently we are at the second tier of this TeleCare Deployment Model. The Prosumer’s 
workstation is programmed with a script that invokes the pop-up Prompter at the 
designated time. The current prototype TeleCare Prompter works as follows: 
 

1. At the designated time, the script plays an audio recording of a telephone ring sound 
plus the spoken prompt “TeleCare reminder”. 

2. An active document, like the one on the next page, is displayed in a web browser on 
the Prosumer’s screen. 

3. The Prosumer follows the flow diagram, using data from the top row to manually dial 
the elder client’s phone. 

4. If the Client is NOT OK or did NOT Answer, the Prosumer calls the A&G On-call 
Coordinator to request human intervention. 

5. Once the Prosumer has completed a call, they verify the transaction by clicking the 
appropriate hot-spot to generate a pre-filled-in tracking email. 

3-Tier TeleCare Deployment Model 
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Our research with A&G seeks to answer the question: How will TeleCare fit into the 
continuum of caregiving to complement existing practices and help alleviate the growing 
gap in home care services provision? We plan to evaluate four hypotheses, two related to 
client benefit and two related to Prosumer benefit. Will the CareWheels Model of TeleCare 
produce: 

1. increased peace-of-mind for home-care clients and their family caregivers?  

2. improvements in home-care clients’ compliance with their medical plans of 
care? 

3. retention of TeleCare Service Prosumers comparable to the greater population 
of Vocational Rehabilitation workers? 

4. wages for TeleCare workers meeting the state average for similarly employed 
care workers? 

We are seeking other funding sources to evaluate these hypotheses by: (1) client and family 
caregiver surveys to comparatively assess peace-of-mind; (2) case studies of medication 
compliance by comparing infrequent home-care visits augmented by regular TeleCare calls 
vs. frequent home-care visits; (3 & 4) TeleCare worker retention and wages data will be 
compared to data in the Oregon Rehabilitation Case Automation system database. In the 
longer term, once we have collected sufficient data, we would also like to evaluate two 
additional hypotheses, whether: (A) TeleCare Services give people additional means to stay 
in their homes and out of institutions; (B) TeleCare Services reduce unnecessary emergency 
room visits and hospitalizations, their associated burdens and costs. 
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Our preliminary findings suggest that interposing Prosumers in the TeleCare Services chain 
has merit. In response to client demand, the Kaiser Extended Care Plan attempted to 
provide regular check-up calls, but found the service to be prohibitively expensive when 
provided directly by their skilled, high-cost personnel. From the TeleCare Call Statistics 
graph below, based on a sample of 269 TeleCare calling sessions, 19 out of 20 calls were 
completed without passing the transaction up the service chain or requiring the services of a 
skilled healthcare practitioner. On one occasion the elder client had fallen and required 
hospitalization. 
 

TeleCare Services must move to third-tier if they are to become cost effective and self-
sustaining because, at second-tier, the entire real-time burden is placed upon the Prosumer. 
Once CareWheels systems are deployed in elder clients’ homes, Merlin may attend to most 
of the real-time monitoring and reminding chores, liberating the Prosumer to engage in 
social interactions, monitor trends and respond to crises. 
 
The next step in TeleCare Services research will be to develop a TeleCare Server that can: 
 

• Provide a scalable solution to the management of Prosumer and Client datasets, and 
their interrelationships 

• Provide secure access to TeleCare resources over the Internet 

• Manage connection authentication between the Server and the client PCs 

• Provide Remote Access and Administration capabilities for all client PCs  

• Provide rich connectivity, including email and videoconferencing services 

• Support Browser-hosted applications including the TeleCare Service Prompter and 
Client SmartHome real-time status monitoring and asynchronous data logging  

• Interact with client PCs in ways that insure that they will not crash if the Server 
application or connectivity fails 
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� Total Sessions     =   269 
 
�  Outcomes             %         # 
� Client OK  =  95.5  257 

� No Answer  =   4.1   11 

� Is Not OK  =   0.4    1 
 

� Conclusion: the vast majority of  
TeleCare calls are OK & may be  
triaged by Prosumers 
 

TeleCare Call Statistics 
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5. QUALITATIVE RESEARCH FINDINGS 
Daily Feedback Satisfaction Rating 

The remote usability protocol includes a Daily Feedback event that prompts the user for a 
satisfaction rating from 1 to 10. There is a consistent, cyclical rise in the ratings following 
each weekly visit, suggesting that the satisfaction rating is measuring something in addition 
to the Prosumers’ direct experience with the equipment – and that, we believe, is the 
interpersonal experience of CareWheels. This outcome seems almost obvious in hindsight, 
and offers some insight into the importance of regular social contact as part of the remote 
usability method, as well as in the overall provision of TeleCare Services. 
 
A&G’s Perspective on TeleCare 

Anne Norton, Administrator of Adams & Gray Home Care, wrote a letter of support for a 
CareWheels grant proposal to the Beaumont Foundation of America, dated 20 March 2003, 
and excerpted here:  

Adams & Gray Home Care, in collaboration with CareWheels, provides phone contact with 
elderly clients living in their own home to assure that they are well. This is of particular 
value for clients with little or no support in a close geographic area. This partnership 
combines the Adams & Gray Home Care infrastructure, which includes care providers and 
supervisors available 24 hours a day, 7 days a week, with individuals with disabilities 
capable of placing TeleCare calls from their technology supported home at times throughout 
the day and evening. As we assist an aging population desiring to remain in their own 
homes, this collaboration meets multiple needs and has the potential of providing more 
extensive support for the disability community desiring employment as well as the 
homebound senior. 
 
Prosumers’ Profiles: Then & Now 

Each Prosumer has derived unique experiences and benefits from their participation in the 
CareWheels Project. Sketches of their experiences are presented here. We are fortunate 
that one is a prolific writer, who has shared her ongoing insights via email. She has 
generously agreed to share excerpts from those emails here and further in the Appendix. 
 
Lois’s Diary Excerpts 

“I have been able to find a part of myself that I was told was gone, because of the stroke. 
We have reaffirmed something I thought was true about myself, but could not prove” 
 

“That is part of what I want to try to convey to my clients that they are cared for. (I care for 
them, I value them if only because they are part of the human race. I have concern & care 
what happens to them) It is not just a pay check to me. I have found that I like peoples 
respect …in fact it is important to me to have that.” 
 

“Actually this whole situation is really very nice for me, I have a real bonafide reason to get 
up in the morning and get my day off to a good start, because Mr. Z needs me to call him. 
So not only does Mr. Z benefit from this, I also reap benefits galore!” 
 

“Do not think for a minute that I would be happy to benefit from someone else’s misfortune, 
however if we can keep people out of the nursing homes, and add on a measure of self 
esteem then that is something to aim for! I am a perfect example of what can be 
accomplished by a disabled person…” 
 
“So, moral of the story is Lois STOP doubting yourself ! You do know what you are doing. I 
am seriously thinking of having that tattooed across my forehead, that way when I look in 
the mirror I remind myself of the fact.” 
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Lois’s experiences have provided a stark example of the relationship between self-esteem 
and empowerment. Prior to her participation in CareWheels, she was repeatedly denied 
occupational therapy services because her case managers determined that she could not be 
rehabilitated. Once she convinced her case manager to make a home visit and see what she 
was able to do with her CareWheels system, the barriers to service were removed and she 
began receiving – and benefiting from – a full menu of services. An unspoken principle, 
acknowledged and practiced by social service providers is that determinations may be based 
on pseudo-needs assessments, which are fraught with conflicts of interest imposed by the 
scarcity of services. By denying the possibility of rehabilitation, social service agencies 
absolve themselves of the cost of remediation. While this principle appears at first to be a 
logical method for distributing scarce resources, it is fundamentally undermining to those 
who are meant to be served, because an “expert’s” declaration of a “permanent” disability 
becomes a self fulfilling prophesy. Witnessing Lois overcome this Catch-22 has been the 
most dramatic observation of the relationship between self-esteem and empowerment. 
 
Jack’s in charge  

Jack’s independent nature has been severely challenged by the loss of three limbs, but he 
constantly seeks ways to ameliorate his disabilities. Undaunted by his lack of formal 
education, his nature has driven him to become an early adopter of many technologies 
because they give him greater autonomy and control in his life. Recognizing his desire to 
learn and drive for self-efficacy, Jack has been given charge of the day-to-day maintenance 
of the Pine Point LAN. He is responsible for maintaining the health of the network by 
regularly scanning and updating the anti- virus and spyware utilities. Encouraged by these 
successes, he has begun working again as a night watchman. 
 
Marv had to move 

Marv had to leave Pine Point, and the CareWheels Project, because he could not secure 
reliable attendant care for his quadriplegia-related Activities of Daily Living (ADLs) needs. 
Before he left, we advised him on the purchase and helped configure a powerful new PC. 
But, his experiences with attendant care are instructive because they highlight the ongoing 
struggle to hire and keep reliable attendants, even with assistance from the Oregon 
Department of Human Service’s (DHS) Client-Employed Provider (CEP) Program. According 
to the DHS website: The CEP Program allows seniors and people with disabilities to remain 
in their home and direct their own care. A Client-Employed Provider is a person who works 
in the home of a client. Clients can select and hire their own providers. The CEP Program 
offers clients the opportunity to control the selection and employment of service providers. 
The case manager can help clients: develop a job description for the needed care services, 
find a qualified provider and complete a criminal record check on the provider. 
 
The process more resembled an open casting call, with a variety of transient Providers 
coming and going – sometimes for a few days, rarely for more than a few weeks. This 
chronic lack of stability undermined Marv’s best efforts to live independently and 
necessitated his relocation to a Quad Inc. facility. His struggle to find reliable attendant 
care, even during a period of high unemployment, demonstrates the challenge facing people 
who wish to continue living at home and require assistance with their ADLs. 
 
Lynette rebuilding confidence 

Lynette, our newest Prosumer, worked in caregiving prior to a traumatic head injury that 
affected her memory and self-confidence, as well as her ability to continue working as a 
hands-on caregiver. She asked to participate because she wanted to explore TeleCaregiving 
and the use of computer generated prompts and reminders. We anticipate that she will 
contribute many new insights to both of these research objectives. Though she has no prior 
computer experience, she has already proven to be a quick and enthusiastic learner. 
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6. PHASE-3 RESEARCH OBJECTIVES 

According to Henry Kautz: “No sophisticated AI techniques are currently used in practice in 
technology for eldercare.” CareWheels Corporation has invited researchers from the 
University of Washington Assisted Cognition Project, OGI/OHSU Biomedical Engineering 
Department, University of Michigan Cognitive Orthotic Project and Simon Fraser University 
Cognitive Orthosis for Assisting Activities in the Home (COACH) Project to collaborate on the 
development and evaluation of AI techniques on the Pine Point test-bed. In Phase-3 we will 
leverage our remote usability protocol and test-bed to develop inference-base techniques 
that imbue our SmartHomes with real AI smarts.  
 
Sensor data has been continuously collected from Pine Point Apartments over the past half 
year, in part to provide historical inputs for activity plan modeling and training purposes.  
Our objective in Phase-3 is to incorporate AI techniques, including inference algorithms, into 
a PC-hosted Inference Agent Program to perform sensor fusion, state estimation, plan 
recognition and machine learning. The fulfillment of these objectives will allow a user’s 
SmartHome to recognize their actions, including errors of commission and omission, and 
communicate effective interventions. These intelligent capabilities will provide the basis for 
several interrelated tools that will intelligently assist the SmartHome’s occupant to live with 
greater autonomy and security, by passively monitoring and trending activity data, 
prompting or reminding the occupant of important security or time dependent issues, and 
maintaining social connections.  
 
In Phase-3 we will also leverage our partnership with A&G to expand our TeleCare Services 
by installing prototype CareWheels SmartHome systems into elders’ homes and evaluating 
the CareWheels proof-of-concept. This will give us the means to verify the Development by 
Proxy hypotheses, by evaluating the efficacy of these technologies for aging-in-place, via a 
functioning CareWheel that is composed of a hub of Prosumers delivering TeleCare Services 
from their SmartHomes – through the network – to their elder clients’ SmartHomes. 

7. PHASE-3 RESEARCH PLAN 
In her presentation at the 2002 Intel Computing, Cognition and Caring for Future Elders 
Workshop, Martha Pollack said: “It is easy to generate reminders – harder to remind well.” 
Typical prompting systems often provide inappropriate reminders – whether they are 
required or not – adding to the frustrations of users. Context-aware design principles may 
offer an intelligent alternative, once we learn how to process sensor inputs and information 
about the user to handle context effectively. 
 
One useful conceptual overview (Mihailidis, 2002) augments the traditional approach to 
developing black box computerized systems, based on an explicit input-output model, with 
the addition of implicit contextual information. Explicit inputs place additional cognitive loads 
upon the user, who may be required to divert attention from the task at hand to interact 
with the computer. Explicit outputs from a computerized system may provide inappropriate, 
confusing prompts and reminders if they are given in ignorance of the user’s true state. 
 
Context-aware design employs implicit inputs from the user, about the user, from the user’s 
history and the environment in order to reduce or eliminate the requirement for direct user 
interaction. Context may be used to interpret explicit inputs and determine the most 
appropriate outputs for a given set of implicit and explicit inputs. For example, in the 
current CareWheels system implementation, the location of the user, as determined by a set 
of motion sensors throughout the apartment, is used to control the Interactive Voice 
Response (IVR) Agent’s attention state. The IVR Agent will only listen for commands if the 
user is in the vicinity of their PC’s array microphone.  
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In Phase-3 system iterations, the use of location and time information will be expanded to 
derive an understanding of the user’s intent by inference. For example, appropriate prompts 
may be generated to support medication compliance based upon a set of implicit inputs 
including: current time of day, time for the next dose, time at which the user last accessed 
their medicine cabinet and the current location of the user. This context-aware method may 
be generalized and extended to support the timely performance of additional plan items and 
medical interventions by allowing the SmartHome system to determine the user’s state 
within the home, classify their actions and continually update their user model. 
 
The goal of this context-aware approach is to give users the optimum types and degrees of 
support while minimizing their cognitive loads. These objectives are especially critical for the 
effective design of SmartHome technologies for elders who must learn to accommodate the 
age-related changes in their cognitive, motor and sensory abilities. Context-aware design 
must accommodate the unique and time-variant needs of each user in order to maximize 
their safety and protect their remaining competencies, by allowing them to do as much as 
possible for themselves before intervening. Optimally, a context-aware SmartHome should 
continually learn about its occupant and evolve with the person through their life stages. 
CareWheels plans to implement the first fruits of these context-aware, inference-driven 
SmartHome technologies through collaboration with experts in this AI research domain. 
 
Presently, we are sensing an individual’s location within their apartment, when they enter or 
leave the apartment and when they access their medicine cabinet, via a set of standard and 
modified X10 sensors that contain PIR motion and CdS light transducers. In some cases, 
transducers have been masked or had their field of view constrained, or have been replaced 
in the sensor circuit by a magnetic reed switch to monitor a cabinet or door. The RF outputs 
of these sensors are received by an RF to Powerline transceiver and transferred to a 
Powerline to PC interface for continuous monitoring and logging with date and time stamps. 
A sensor fusion algorithm will be developed to (1) integrate the outputs of these multiple, 
imperfect sensors and (2) generate location and action-based information to provide 
contextual inputs to the Inference Agent Program chain. 
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A Probabilistic Neural Network (PNN) provides a computationally efficient method for action 
classification (Mihailidis, 2002; Masters, 1993) provided that it is given sufficient training 
examples that are highly representative of the data from which it will subsequently infer.  
The PNN will learn from the historical data examples we have been collecting, using the 
Bayes strategy to categorize those inputs into an action taxonomy. New inputs may then be 
classified into their respective categories using Bayesian confidence measures to interpret 
current behavior based upon historical or habitual behavior patterns. 
 
The Plan Logic Module codifies a set of a priori data and rules about the user’s plan and 
applies them in conjunction with the PNN output. For example, implicit inputs, including the 
current medication schedule and the user’s last meds-taking action must be applied with the 
PNN’s current action classification to the Recognition Algorithm (RA) in order to determine 
what, if any, action is being taken by the user and whether it is correct according to the 
action plan. Once the RA recognizes the current action in the action taxonomy, or if it 
detects deviations from the action plan, it signals the Intelligent Prompter (IP) to offer 
assistance in the form of reminders and escalating prompts.  
 
According to the IP protocol for the user, it may route prompts through the PC to Powerline 
interface in order to signal the user by triggering lights, alarms or appliances via X10 
actuators throughout the home. Alternatively, the IP may route prompts through the PC 
Audio\Visual (A\V) interface to trigger the IVR Agent, play sounds, messages or videos 
through the PC console and/or through additional TVs, radios or phones throughout the 
home. Depending on the severity of the plan deviation and the user’s response, the IP 
would alert TeleCare Service Providers if its prompts prove ineffective or if a potential crisis 
is detected. The goal of this context-aware approach is to give users the optimum types of 
assistance and degrees of support, without undermining the user’s remaining competencies. 
 
The fulfillment of these objectives will allow a user’s SmartHome to recognize their actions, 
including errors of commission and omission, and communicate effective interventions. 
Defining requirements for proactive home health technologies (Needham, 2002) include: 
monitoring, trending, interpreting, reminding and engaging the user – all of which may be 
accomplished in Phase-3 by implementing the Inference Agent Program in our SmartHomes 
and networking those SmartHomes to provide TeleCare Services from Prosumers to elders.  
 
Based on inputs from key informants in Phase-1 and participatory design discoveries in 
Phase-2, we plan to demonstrate one or more of the following tools to intelligently assist the 
SmartHome’s occupant to live with greater autonomy and security. Note that these tools 
may be implemented now with off-the-shelf components, and may be refined and extended 
in the future with self-configuring EmNets – Embedded Networks of computers and sensors 
(Embedded Everywhere, National Research Council, 2001). 
 
Context-aware Automatic Emergency Response System 

According to our key informants, the greatest fear reported by elders living alone is that 
they may fall or have a medical crisis and nobody will know to come to their aid. Companies 
such as Lifeline offer “help pendants” plus monitoring services designed to provide such 
elders and their often-distant relatives some peace-of-mind. However, the professional 
caregivers with whom we spoke expressed doubts that an elder in crisis can, or will, always 
access the button on the pendent that activates the call for help. These systems place the 
onus on the user to wear and push the button. In some cases, the user may be 
incapacitated or the button may be out of reach. Caregivers also described reluctance on 
the part of some users to push the button because of an unspoken fear that to do so would 
be a sign of weakness or dependence that will ultimately lead to their institutionalization.  
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Caregivers affirmed that a passive safety monitoring system, requiring no deliberate action 
by the user to summon help, would be more effective than a button. Safety monitoring may 
be accomplished using a context-aware automatic emergency response system, by sensing 
the occupant’s current location and presence or absence of movements, comparing this 
behavior to their historical trends, and detecting deviations from these trends that may 
indicate a crisis or incapacitation. If the Inference Agent Program determines a possible 
crisis situation, the Intelligent Prompter would automatically begin to generate a series of 
escalating prompts to elicit the occupant’s response. Failing to receive an “OK” response 
from the occupant, the Intelligent Prompter would inform the TeleCaregiver of a possible 
crisis situation, who would then initiate a prescribed human-driven intervention protocol. 
 
The SmartSwitch 

One participatory design outcome was the discovery of an elegant solution to the desire of a 
person with mobility challenges to simply control the light in the room that they occupy. 
Off-the-shelf solutions consist of confusing multi-button RF-controllers, which impose a 
great cognitive load plus the demand for fine hand-eye coordination upon the user. 
Alternatively, a context-aware solution uses a single computer-mediated SmartSwitch, 
which “knows” how to operate the specific light in the particular room that is currently 
occupied. When the SmartSwitch is pressed, the Inference Agent Program determines the 
user’s current room location and the current state of the X10 actuated room light, and then 
changes the state of that light. For examples, if the occupant has just transferred into bed, 
and the bedroom light is on, then when the SmartSwitch is pressed the light is turned off. 
Or if the occupant is reading by natural light in the living room and the sun is setting, a 
push of the same SmartSwitch will turn on the living room light. 
 
We have learned from surveys of potential users that many of them would like to install and 
be using CareWheels SmartHome technologies before a crisis necessitates their adoption. 
However, we have inferred tacit antipathy toward any technology associated with disability. 
For example, many people associate a stigma with the wearing of a Lifeline help pendant. 
Such antipathy precludes a proactive embrace of the AI-based technological solutions that 
we are exploring – unless we can empower the user through the process and dispel the 
disability taboo. The key is to consider and integrate the needs of all stakeholders in the 
caregiving equation. In this case, the SmartSwitch leverages the same core technologies 
that drive the Context-aware Automatic Emergency Response System to empower the user, 
providing incentives for the elder user, their family and professional caregivers to embrace 
the SmartHome solution to aging-in-place. 
 
Prompting for Compliance: Meds and Voiding 

In our Phase-2 Proposal, section: Key In-home Caregiving Insights, we reported: 
 
 “Incontinence and medication management are the major factors driving people from their 
homes to institutions.”  
 
And, in the section: Key In-home Technology Insights, we wrote: 
 
“Medication reminders and particularly dispensing devices do not work very well; 
pharmacies generally don’t print large, easy-to-read prescription labels. There are no home-
deployable incontinence reminding systems on the market.” 

Given that the vast majority of seniors polled by the AARP wish to live in their own homes 
for as long as possible, the juxtaposition of these key insights with the demographic trends 
of increasing aged population and decreasing healthcare workforce highlights the imminent 
market demand for effective methods of reducing costs and relieving caregiver burdens. 
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Today, these burdens are carried primarily by family caregivers and home care companies. 
We need to develop AI techniques that provide time and dependencies based reminding to 
augment human caregiving. Incontinence and medication management present the most 
immediate opportunities for these intelligent reminding technologies. Properly generalized, 
the Inference Agent based SmartHome should be able support both types of reminding. 
 
We have instrumented the bedrooms and bathrooms with motion and light sensors to begin 
exploring nighttime incontinence detection and voiding guidance functions. We may also 
modify wireless sensors with fluid conductivity and pressure-actuated transducers in order 
to detect incidents of fitfulness and incontinence in bed. Based on event data collected with 
these sensors, the voiding guidance function would remind and then guide the user toward 
the bathroom by generating a series of prompts using sound and light. For example, at the 
predetermined time, the Inference Agent would command the SmartHome to fade-up the 
bedroom light, followed by the hallway and bathroom lights. It would then detect whether 
the user had ambulated to the bathroom and then take appropriate actions, such as 
reversing the lighting sequence as the user returned to bed. 
 
We have instrumented two types of sensors for medication monitoring: a Smart PillBox 
prototype in which we have modified the sensor by replacing the CdS transducer with a 
mercury tip-switch to detect opening and closing of the lid, and a sensored medicine 
cabinet. We have also implemented pop-up reminders to call the pharmacy and re-order 
medicine supplies to support the adherence to Medicaid’s strict monthly timetable.    
 

 
 
 

8. PUBLICATION AND PRESENTATIONS 
Publication 

Participatory Design for Home Care Technology, in the Proceedings of the 2nd Joint 
Conference of the IEEE Engineering in Medicine and Biology Society and the Biomedical 
Engineering Society, October 2002, with attribution to Intel for providing the research grant. 
 
Presentations 

Participatory Design for Home Care Technology, at Engineering in Medicine and Biology 
Conference, Houston, Texas, October 2002 
 
Real-Time Usability Testing of Assistive Devices in the Home, Ubiquitous Computing 
Conference, Gothenburg, Sweden, October 2002 

Prototype Smart Pill Box 

 
PIR Sensor detects the user’s 
proximity to the Pill Box 
 
Mercury Tip-Switch detects 
when the Pill Box is opened 
and closed 
 
RF Transmitter and battery 
operation allow prototype to 
be used anywhere in the home 
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9. RESEARCH GRANT RENEWAL AND ADMINISTRATIVE MATTERS 
Funding Challenges 

Concerning our Phase-2 grant renewal, Jinny Meade conveyed the Research Council’s 
guidance: One concern is the issue of additional funding that will be very important for you 
to carry on the work after the Intel grant runs out.  The committee felt that that had to be a 
high priority for you this next year and would urge you to look at grants from additional 
sources such as NIH, NIST, and NIA. We have explored these granting organizations, and 
determined that our best chance for such funding is to partner as a subcontractor with an 
academic institution. Presently we are awaiting news from Henry Kautz, who has expressed 
interest to use the CareWheels’ Pine Point Test-bed, pending the NSF ITR grant for the 
Assisted Cognition Project. 
 
Recently, we have responded to two Robert Wood Johnson Foundation calls for proposals: 
Caregiver Workforce Development and Health e-Technologies Initiatives (neither proposal 
was funded), an Oregon Vocational Rehabilitation Services Grant to Groups (not funded in 
April, reapply in July), Beaumont Foundation of America (award announcement this June), 
and we will be responding to a notice published in the Federal Register for a U.S. 
Department Of Labor grant program “to provide home modifications as a means of further 
expanding the community integration of individuals with disabilities, and particularly those 
seeking employment.” These grants would complement the Intel Research grant by funding 
the development of the employment and service infrastructure for Prosumers and elders. 
 
We have also applied to several local foundations and trusts, including the Northwest Health 
and Murdock Foundations and the Meyer Memorial Trust. These institutions either 
responded that they are not interested in “pursuing aging issues” or that their immediate 
priorities in the current economic climate precluded funding of longer term programs. This 
trend is reflected in national funding priorities. For example, in a recent email, CAST 
Executive Director Russ Bodoff wrote: “We have developed six task groups under CAST. The 
only one yet to get started is task group #1 [to create an "information clearinghouse" for 
technology products and research relevant to the aging services ecosystem]. That is the one 
we will need significant financial investment from somewhere.” 
 
Given this funding climate we are especially grateful for Intel Research Council’s foresight in 
catalyzing research in the nascent Proactive Health and Aging-in-Place field. We continue to 
enjoy and benefit from our collaboration with members of the Proactive Health SRP team 
and look forward to an engaging Phase-3. Therefore we request renewal of the $100K grant 
to continue supporting the CareWheels Project’s research objectives described in this report. 
Thank you for your ongoing confidence and generosity. 
 

Claude A. Goodman, Biomedical Engineer & Project Director 
President, CareWheels, a Section 501(c)(3) tax-exempt, nonprofit corporation 

 
The CareWheels Corporation 

Contact: Claude Goodman, President 
2996 Dellwood Drive 
Lake Oswego, OR 97034 
Tel/Fax: 503.697.5032    Email: CAG@CareWheels,net   www.CareWheels.net 

 

Please see:  CareWheels Project Phase-2 Review.ppt 
   CareWheels Project Phase-3 Budget.xls  
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APPENDIX EXCERPTS FROM PINE POINT PARTICIPANT LOIS’S EMAIL DIARY 

“A real bonafide reason to get up in the morning” 
 
An anecdotal chronicle of how the Prosumer Model has translated to the increased 
empowerment of one of the residents of PinePoint who has worked with CareWheels since 
the beginning of the project. From the beginning, Lois embraced the Internet 
enthusiastically as a tool with which to gain understanding and educate herself more fully 
about her post-stroke condition.  
 
8-14-2002  
“An opportunity, to at least exercise my brain, reclaiming at least some pleasure 
out of life” 
 
Lois began to take a more active role in her own recovery. She sought to learn more about 
strokes and stroke recovery. She searched various book vendor’s websites such as Amazon 
and Powells  for   book titles, discovering that by reading the book reviews she was able to 
hone in on the books she found most relevant to her concerns.  Then she took the titles she 
had decided on and searched the Public Library’s online catalogue. 
 
“Oh my goodness I am finding more books than one would think dealing with stroke 
recovery! My new method is locating the titles & authors of books I am interested in then 
switching, to try to find if they are available at the library! Pretty neat, I think! Thank you so 
much for giving me an opportunity, to at least exercise my brain, and reclaiming at least 
some pleasure out of life!” 
 
9-21-02 
“If we as a nation are going to cure illnesses & extend lives, then we need to teach 
people how to build good foundations of emotional support with one another” 
 
Lois began to reflect upon and extrapolate from some of her experience. At times, she 
found email an excellent vehicle to reach outward and share what was on her mind… 
In one such email, she spoke of wanting to reach and support parents of   “special children” 
with the appropriate support… 
 
“If we as a nation are going to cure illnesses,& extend lives then we need to teach people 
how to build good foundations of emotional support with one another. Accepting someone 
as they are is not the same as knowing how to inter act with someone who is different, they 
are two totally different creatures.” 
 
10-23-02  
“I appreciate how you realize it is important to let me do the things that I feel  
I need to do!” 
 
Lois extends her growing feelings of empowerment to civic involvement joining the 
Multnomah County Disability Services Advocacy Council (DSAC): 
 
“…the lady from the DSAC Committee did call me again she would like to have me on the 
council, when I told her I lived at Pine Point she was really tickled & when I mentioned I am 
involved with care wheels, that was also a plus…” 
 
Feeling strong and assertive about her ability to add these important involvements while 
balancing her present responsibilities: 
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“… the only minus is that the meetings are every third Tuesday of the month, however I do 
feel that it would be something I would enjoy, and be a benefit to, so I hope you will be 
willing to work with me so that it will be possible for me to be on this committee.” 
 
And valuing her independence and ability to self determine, she adds:  
“I appreciate how you realize it is important to let me do the things that I feel I need to do!” 
 
10-29-2002 
“I have been able to find a part of myself that I was told was gone, because of the 
stroke. We have reaffirmed something I thought was true about myself, but could 
not prove” 
 
Lois reaffirms her own belief in the capabilities that she felt within herself she might 
recover. This in spite of the repeated and discouraging prognostications she received from 
various healthcare practitioners and caseworkers, who reinforced their negative views of her 
condition by regularly denying her requests for certain services and therapies. (Gatekeeper 
conflict of interest: if the caseworker decides you can’t be rehabilitated, then you don’t need 
the services and the system doesn’t have to pay for them.) 
 
“I have really enjoyed my adventure with CareWheels, & the children, I have been able to 
find a part of myself that I was told was gone, because of the stroke. We have reaffirmed 
something I thought was true about myself, but could not prove. So I most humbly thank 
you on many counts!” 
 
11-13-2002 
“…now I understand why I was so unhappy” 
 
As Lois’s daily life grows more full of outside activities and experiences, she reflects the 
rewards and growing self-esteem conferred by those involvements. Lois becomes 
increasingly involved in her community and  civic interests. She notices within herself  what 
a significant difference those involvements have translated into for her general sense of 
well-being. 
  
“I never dreamed that I would ever be so busy, when I moved to Portland, from Scappoose, 
now I understand why I was so unhappy out there.” 
 
11-14-2002  
“Dear Catherine: Isn't it just marvelous that I have a job!” 
 
Lois writes a letter to her caseworker, asking her for instruction in handling the paperwork 
required for her to become a private contractor. In that email she reflects the drive with 
which she continues to extend and build upon these opportunities. She asks: 
 
“Is there a book that I can read so that I could brush up on my grammar…I will be sending 
e-mails on a regular basis to a support staff, that have educations that far exceed my own 
education. “ 
 
11-19-2002  
“We will help shape, and ensure some of the accessibility of some of the services 
available to disabled and elderly in our area.” 
 
Lois officially joins the Disability Services Advisory Council (DSAC), embracing its vision and 
its possibilities: 
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“This DSAC committee is going to be a really good thing. We will help shape, and ensure 
some of the accessibility of some of the services available to disabled, and elderly in our 
area. It is a very exciting committee. I am now a member of the committee. 
 
12-5-2002  
“I stayed with it until I succeeded.” 
 
Lois revels in her own sense of accomplishment, when her persistence in helping to obtain 
dental services for a client served by the clinic where she volunteers, pays off.  
 
“I feel particularly good this afternoon, because I called until I found dental help for one of 
our clients today which is no small feat, just took time and lots of phone calls but I stayed 
with it until I succeeded. I actually really do make a big difference for at least some people, 
which is very, very good for me to know” 
 
Lois feels the reward of the regular contact at her volunteer work at Portland Adventist 
Community Services (PACS - a medical clinic which serves the uninsured) as well as the 
gratification receives by helping others: 
 
“It is so wonderful, & gratifying I am now starting to have regular clients at PACS, people I 
see on some what of a regular basis. Or people who at least make it a point to say hello to 
me when they stop by PACS! I actually really do make a big difference for at least some 
people, which is very very good for me to know” 
 
”I like peoples respect …in fact it is important to me to have that.” 
 
Lois translates her own feelings of self-respect and caring to the respect she wishes to 
impart to her clients: 
 
“That is part of what I want to try to convey to my clients that they are cared for. (I care for 
them, I value them if only because they are part of the human race. I have concern & care 
what happens to them) It is not just a pay check to me. I have found that I like peoples 
respect …in fact it is important to me to have that.” 
 
12-8-2002 
“Life is such a classroom in progress isn't it.” 
 
The way Lois sees herself is changing, including her own ability to take credit for what she 
has accomplished: 
 
“Light went on (so to speak) basically the stroke has nothing to do with things, except when 
it comes to how I do things physically like walking with a cane or cutting meat with a special 
knife.  (I feel that I have pretty much demonstrated that my mental part works quite well, 
despite all the doctors negative feedback) Actually I am not really doing all that badly with 
the physical either. So in reality I really do not have to always apologize for myself for the 
things that have happened, if I make an error in judgment then that is different but people 
being people, there probably going to be errors in judgment, although I think that I have 
been working on the judgment thing, at least I have tried, now I need to relearn bad habits! 
Life is such a classroom in progress isn't it. 
 
And again, feeling good about her TeleCaregiving – her own efforts and their impact, she 
describes her experience: 
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“…making good contact with client, so  I’m happy, happy, excitedly happy!” 
 
Lois sums it up by saying: 
 
“I have a real bonafide reason to get up in the morning…” 
 
“Actually this whole situation is really very nice for me, I have a real bonafide reason to get 
up in the morning and get my day off to a good start, because Mr. Z needs me to call him. 
So not only does Mr. Z benefit from this, I also reap benefits galore!” 
 
12-16-2002 
“Life is getting better, it is so exciting to be able to tie my shoes. I am really not 
far from being independent anyway. I am a long way from where I was eight years 
ago that's for sure. “ 
 
1-15-2003  
“Lord how do adults ever live to be old when they have to always face so many 
problems?” 
 
Yet, as funding and services for the disabled decrease, Lois continues to struggle with 
obstacles and discouragement, such as the services she receives from the Oregon 
Department of Human Services, Office of Medical Assistance Programs (OMAP): 
 
“I believe that this next visit with her on the 1/22-03 at 10:15 in the morning is the last 
occupational therapy visit that OMAP authorized, she will submit for more therapy, however 
I doubt that we would hear about that in a timely quick fashion however I am going to ask 
her what her opinion is on the matter so we will see what her answers are to me… Lord how 
do adults ever live to be old when they have to always face so many problems?” 
 
1-16-2003 
Lois on the need and mission of CareWheels: 
 
“I do think that CareWheels will be a great help to a lot of people there are just so 
many things we will eventually be able to provide in the future” 
 
And in reflecting upon CareWheels’ vision, Lois extends this to the understandings that have 
grown out of her own experience: 
 
“I am a perfect example of what can be accomplished by a disabled person” 
 
“Do not think for a minute that I would be happy to benefit from someone else’s misfortune, 
however if we can keep people out of the nursing homes, and add on a measure of self 
esteem then that is something to aim for! I am a perfect example of what can be 
accomplished by a disabled person, or in other words the VRD case worker is able to use me 
as a good pilot success story.” 
 
“All what we do has some sort of ripple effect in the world….” 
 
“Turn my life upside down, start over and make a go of things. All that we do has some sort 
of ripple effect in the world. We can generate positive ripples or negative self defeating 
ripples.” 
 
“We all carry a lot of responsibility for one another.” 
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“If I did not present myself with dignity and act responsibly that would eventually influence 
other peoples attitude towards disabled people. We all carry a lot of responsibility for one 
another” 
 
1-24-2203  
“I… did not want any forgetfulness to impede me. Things went as planned so I am 
pleased.” 
 
Lois demonstrates how seriously she takes her responsibilities, continuously making 
accommodations for the aspects that she finds more challenging, and then reflecting upon 
and giving feedback about what that process is like for her. 
 
“I did have company and quite a few interruptions about the time I was scheduled to call 
him, however I was able to remember to do so at about the correct time, so I am pleased 
with myself. Course I had set the alarm clock as a reminder, did not want any forgetfulness 
to impede me, things went as planned so I am pleased.” 
 
1-30-2003 
 “The whole thing is working out for me the way I had hoped it would. I am an 
extremely fortunate girl!” 
 
Lois’s new sense of her own capabilities and feelings of empowerment begin to impact in 
visible ways in how other people view her. Furthermore, they begin to translate in tangible 
ways, such as an actual increase in the services she receives from Social Services: 
 
“Claude great news! The doctor order for therapy came through, so my therapy has started 
back up, isn't that great?!  I knew the therapy was a gamble, however I did not want to 
start a client and then have to drop them, both occupational & physical therapy came 
through so I am an extremely fortunate girl! Especially when after that 28 people are losing 
their places to live etc. The world seems to be on a real mean streak spiral. Anyway the 
whole thing is working out for me the way I had hoped it would. I hope your day is going 
well, I am on cloud nine needless to say.” 
 
3-12-2003 
“So, moral of the story is Lois STOP doubting yourself !” 
 
Lois experienced a period of difficulty resulting from adjustments to her seizure medication. 
Despite her improved ability to self-advocate, there were communication gaps between her 
care providers, which resulted in confusing and different instructions regarding the 
appropriate regimen from the various healthcare professionals coordinating her care. When 
ultimately it turned out that her own understanding was in fact more accurate than either 
the nurse’s, doctor’s or pharmacist’s, she once more felt her affirmed in her ability to make 
good choices for herself. 
 
“So, moral of the story is Lois STOP doubting yourself ! You do know what you are doing. I 
am seriously thinking of having that tattooed across my forehead, that way when I look in 
the mirror I remind myself of the fact.” 
 
4-8-2003  
“Things are really going nicely for me!” 
 
Lois increasingly finds ways to return to interests and activities that she formerly enjoyed. 
She continues to identify goals for herself, and communicate them effectively to those who 
are in a position of providing assistance for her. She receives affirmation in tangible ways of 
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personal importance to her - such as receiving specific services from a speech therapist and 
perhaps more poignantly, in terms of desired trust and autonomy from her daughter, in 
terms of handling her baby grandson. 
 
“I am so excited. I got my half wooden barrel for a garden tonight. My daughter brought it. 
It really is good sized. I will probably be able to garden from the wheelchair even! 
The speech therapist is willing to work with me to adapt or compensate for some of the 
booboos the stroke left in my brain! Isn't that great?! My grandson is starting to recognize 
me and give me hugs & get excited when he sees me! My daughter us letting me hold and 
watch him more. Things are really going nicely for me!” 
 
5-21-2003 
“It is a big help to know all I have to do is just develop things that have always 
been there to help replace some of the things that I lost” 
 
“Thank goodness I have discovered I am quite resourceful and possess a liberal dose of 
tenacity, stubbornness and I have discovered bravo or just plain old hutszpuza (it is easier 
to say then spell)” 
 
Lois surmounts the difficult period of increased seizures and frustrating medication 
adjustments and emerges with an even more expansive view. She reflects upon some of 
what came out of that experience for her, as she considers what she gained from helping 
with CareWheels: 
 
“…Guess that that little shake up with seizures was good because I am now not looking at 
the same mountain that I had been focused on, I am certainly glad you asked me to reflect 
on what I gained from helping with CareWheels, because I really liked what I gained by 
participating in the project. It has almost given me a new direction to be able to focus 
things on - it is hard to explain properly on paper.” 
 
“Whether intended or not I guess that it was just a happy fortunate bonus!” 
 
Lois not only notes the changes in her own self perception but expresses her confidence 
that she will be able to take what she has learned and convert it into translatable actions 
and goals in the future: 
 
“You helped bring things to light that have always been there just I had never faced or 
acknowledged them! However I can use them to help me build a new exciting fulfilling 
happy life for myself!  It is a big help to know all I have to do is just develop things that 
have always been there to help replace some of the things that I lost. 
 
Anyway thank you for all the help whether intended or not I guess that it was just a happy 
fortunate bonus!” 
 
 

 
 
 
  


