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Chapter

Assistive Technology Ecosystem for 
Effective Self-Care: Application to 
Alzheimer’s and Related Dementia
Helen H. Chen, Meenu Sikand, Ying Zhu and Zeeyaan Bourdeau

Abstract

People living with Alzheimer’s disease and related dementias (PwADRD) 
experience declined memory, language, problem-solving and other cognitive func-
tions caused by the disease. They face major challenges in self-care and assistive 
living, including equitable access to assistive technology and care, the right to choose 
where to live, protection of privacy and security, and the preserving their personhood 
and social connections. Fast advances in telecommunication, Internet of Things (IoT) 
technology, and artificial intelligence make it possible to devise an assistive technol-
ogy ecosystem to address these challenges. This chapter presents an assistive technol-
ogy ecosystem that enables autonomy, independence and interdependence among 
PwADRD, their circle of care and society. Participatory action research and design 
methodology underpin this ecosystem’s design and implementation. We also discuss 
funding policy and health system changes needed to facilitate the affordability and 
sustainability of such an ecosystem and, ultimately, to empower PwADRD and their 
caregivers to have a meaningful quality of life.

Keywords: assistive technology ecosystem, people living with Alzheimer’s disease, 
dementia, participatory action research design, self-care, independent living, 
interdependence, IoT, artificial intelligence

1. Introduction

Alzheimer’s disease and related dementia (ADRD) is an acquired cognitive 
disorder that causes a person’s progressive decline in memory, language, learning, 
problem-solving and other cognitive skills [1]. Alzheimer’s disease is the leading cause 
of dementia, with a larger prevalence in women and older adults - 72% of people with 
Alzheimer’s are projected to be women by 2030; most individuals who are diagnosed 
with ADRD are 65 or older, and after the age of 65, the risk of ADRD doubles every 
5 years, reaching nearly one-third at age 85 [2]. According to the World Health 
Organization, approximately 55 million people around the world currently live with 
dementia. In 2022, 10 million new cases of dementia were reported around the world 
[1]. In Canada, approximately 570,000 people over the age of 65 currently live with 
dementia. In addition, approximately 124,000 people were recently diagnosed with 
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the syndrome [2]. These numbers are rising sharply owing to increased life expec-
tancy globally as well as earlier diagnoses. In 2015, about 15% of Canadians were 65 
or older; and by 2030, one in four Canadians will be an older adult [3]. This translates 
into an unprecedented number of people living with ADRD (PwADRD) with a 
relatively small number of people to support them.

PwADRD experiences a progressive decline in cognitive functions and sudden 
changes in mood and behavior. These changes affect a person’s ability to perform 
everyday activities. PwADRD experience challenges with self-care, limiting their abil-
ity to perform or complete activities of daily living themselves. This led to additional 
caregiving demands on family members and personal care workers who provide care 
and support for those living in their own homes or congregate settings. As of 2020, 
ADRD is among the top four diseases from the standpoint of global healthcare pres-
sure points and is anticipated to be in the top three by 2030 [4]. In Canada, a recent 
study estimates that the combined Canadian healthcare costs and out-of-pocket 
caregiver costs from ADRD amounted to $10.4 billion in 2016; by 2031, this Figure 
is expected to increase to $16.6 billion [4]. The alternative of living in a residential 
facility is both very costly and unsustainable, which can expose PwADRD to severe 
health risks (as exemplified in the COVID-19 pandemic). In Ontario, the cost of 
memory care (a facility providing specialized care for those living with dementia) 
is $4000–$6500 per month per person [5]. There is a first-ever Canadian Dementia 
Strategy in Canada that has called for a shift to provide integrated community-based 
care as the primary means of supporting PwADRD and their care partners in Canada 
[6]. However, for a community-based system to be successful, the health and well-
being of both PwADRD and their care partners must be properly supported [7].

Technological advances make it possible to devise an IoT ecosystem to address 
self-care-related challenges while simultaneously improving the quality of life of 
PwADRD and their care partners and mitigating the global economic burden [6, 8]. 
While some disparate IoT solutions have been developed across the globe by research 
groups such as those associated with the Active Assisted Living (AAL) Programme 
(http://www.aal-europe.eu/) and AGE-WELL (https://agewell-nce.ca/), a single 
ecosystem that can support the implementation of assistive technologies at scale is 
still lacking for PwADRD in their chosen dwelling, particularly at their own home. 
Furthermore, interoperability, data-sharing, and privacy and security are identified 
as major challenges in AAL.

2. The voice of the users – participatory action design methodology

Participatory Action Research is an innovative research design which can be imple-
mented when developing resources for PwADRD. The qualitative research methodol-
ogy is collaborative between researchers and participants [9]. This approach is effective 
in addressing stigma related to dementia by engaging members of the community 
to take action and inspire and empower social change [10]. A participatory design 
implements a community-based approach to planning and executing research studies. 
The partnership between the researchers and the community is essential when experi-
menting with assistive technologies for use by individuals with dementia. Tierson and 
colleagues found that implementing a participatory action research design enhanced 
their understanding of the experiences lived by PwADRD [11]. Furthermore, Goeman 
et al. found that the researchers benefitted from the high level of social interactions 
with PwADRD [12]. Through this engagement, the researchers developed greater 
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insights into the needs of PwADRD and their caregivers. The studies demonstrate that 
the inclusion of PwADRD enabled researchers to receive first-hand, instantaneous 
feedback from the stakeholders who would benefit from their findings. Hence, this 
research approach leads to input from PwADRD based on their real-life experiences 
using the technologies. Overall, it facilitates the development of more effective prod-
ucts and services for PwADRD.

When developing participatory designs, it is important to recognize the challenges 
faced by researchers when considering the progressive cognitive decline experienced 
by PwADRD. Researchers may also experience challenges building strong relation-
ships with the local community [13]. In addition, there is also a level of difficulty 
experienced by PwADRD in communicating feedback on the pilot technology. This 
may pose an additional challenge for the researcher in identifying potential user 
needs. However, best practices can be implemented to mitigate these challenges. 
Using a community-based approach, researchers may consider incorporating innova-
tions such as AI technologies or personas to assist PwADRD in communicating their 
feedback. An additional example may include visual aids to help create familiar envi-
ronments and enhance an individual’s ability to recall past events. These approaches 
demonstrate the inclusive nature of participatory design when experimenting with 
assistive technologies [14]. This research approach leads to a strengthened network 
between PwADRD, researchers, and technology developers.

3. Independence and interdependence in active assistive living

In this section, we argue that health can only be understood in a relational context. 
Robinson Crusoe, living alone on his desert island, might have the most desirable 
and healthy physique. However, his loneliness and lack of human interaction meant 
he was healthy in only the narrowest sense. Human identity is found in our relation-
ship with others, from the beginning to the end and beyond – in the memories we 
have and other legacies we leave. The division between ‘you’ and ‘me’ in these caring 
relationships becomes diminished. The vulnerability of one becomes the vulner-
ability of others; the disability of the one becomes the disability of the other [15]. The 
definition of independence by the healthcare system focuses on individuals and an 
individual’s performance capacity [16]. While the independence of PwADRD is an 
important and measurable outcome of any intervention, we also argue that Assistive 
Technology (AT) should focus on advancing the interdependence of people with 
disabilities. This has been challenged by activists and scholars within and outside the 
AT community [17]. There is increasing recognition of the importance of social and 
cultural factors in AT use and growing evidence that social relationships can enable 
PwADRD to lead meaningful lives and improve the well-being of their caregivers 
[17, 18]. Therefore, “independence” is no longer suffice as the primary goal of AT 
design. Researchers have proposed approaching AT design through a comprehensive 
holistic lens, considering individuals’ autonomy, independence, and interdependence 
in the AT ecosystem [17].

Autonomy describes one’s ability to make decisions on behalf of self and refers 
to one’s individuality, dignity, integrity, responsivity, and self-knowledge [16]. 
Autonomy as a human right is considered a fundamental ethical principle of health-
care and is generally valued by the individual [19]. Autonomy does not stop at the 
individual level, as one’s choices are influenced by their development, family and 
social networks, and spirituality [16]. Recent research has also shown the importance 
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of autonomy to PwADRD with increasing self-advocacy for participation and choice 
in decisions regarding their care [19]. Independence describes one’s ability to perform 
tasks and activities and is often a key goal for healthcare interventions in Western 
culture [19]. This emphasis on independence places value on self-reliance, discourag-
ing individuals from reaching out to others for help, which in some cases, can be 
a key factor in allowing individuals to stay within their homes and communities. 
Interdependence is the interconnectivity of individuals with each other and with their 
environments. Lindemann suggests that interdependence is a natural part of com-
munity living: “Colleagues, professional staff members, and other adults are unconscious 
of the numerous accommodations that society provides to make their work and lifestyle 
possible. ATM’s, extended hours in banks, shopping centres and medical offices, EZpass, 
newspaper kiosks, and elevators are all accommodations that make contemporary working 
life possible. There are entire industries devoted to accommodating the needs of adult work-
ing people. Fast food, office lunch delivery, daytime child care, respite care, car washing, 
personal care attendants, interpreters, house cleaning, and yard and lawn services are all 
occupations that provide services that make it possible for adults to hold full-time jobs” 
[20]. Independence and interdependence are complementary concepts. By taking into 
consideration the fundamental importance of autonomy, independence, interdepen-
dence, and health as a relational concept, AT design can be more intentional when 
considering the impact of social interactions, the role of cultural norms, as well as the 
contributions of those impacted by AT use.

The latest research suggests that interdependence can create new opportunities 
in AT research and development in crowd work, ability-based design, and navigation 
[17]. An interdependence lens can also expand ability-based design and navigation 
research by incorporating features that adapt to different social contexts and relations. 
It allows people to reduce the barriers created by their disabilities through collabora-
tion with others and by relying on each other’s strengths. By employing the participa-
tory action methodology introduced in the previous section, AT design pays attention 
to the relations between people and technologies, individuals’ dual roles as recipients 
and contributors to AT and systemic bias. Participatory action methodology sheds 
light on the transient nature of interdependence and the fluid nature of disability 
[14]. By understanding that accessibility depends on factors specific to a situation, 
AT design can account for individual experiences and uncover a broader range of 
influential factors. The traditional view of people with disabilities as only recipients of 
support constantly undervalues their contribution to the advancement of accessibil-
ity for all. Interdependence encourages researchers and developers to assess relations 
between people without AT to identify potential biases and support more meaningful 
access. For example, observations of how blind and sighted partners navigated new 
environments revealed challenges due to navigation research informed by miscon-
ceptions of blind navigation held by sighted people. Additionally, interdependence 
suggests the possibility of simultaneous relations influencing the accessibility of a par-
ticular situation, where people receiving access may also be providing it. By viewing 
access as an ongoing process where people offer and receive access from each other, AT 
design can better understand the duality of each participant’s role. Interdependence 
considers all participants being mutually reliant, thus bringing our focus to engaging 
people with disabilities to co-create accessibility solutions. In addition, society has tra-
ditionally considered the actions and contributions of people with disabilities as less 
important. It fails to recognize the efforts required to navigate complex insurance and 
funding programs and specialized technology interfaces. Interdependence addresses 
the systemic undermining of people with disabilities by assuming all participants as 
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crucial to the relationship, resulting in designs that challenge ability-based hierarchies. 
For example, Incloodle features a cooperative photography application that supports 
equal participation of neuro-typical and neuro-divergent children [21].

The following section presents an IoT ecosystem that enables active assistive living 
for PwADRD. Autonomy, independence and interdependence are the underlining 
principles of this ecosystem.

4. Active assistive living IoT ecosystem

Currently, the state-of-the-art in care for PwADRD involves self-care with the 
support of care partners who may be: (i) healthcare support workers either at home 
or in an assisted living facility; or (ii) family and friends. In both cases, there are 
opportunities to use AT to support autonomy, independence and interdependence, 
provide a better quality of life and control rapidly increasing costs. Although there 
are integrated digital solutions at major urban research hospitals for post-operative 
care, and multiple apps for self-care, there are no ecosystem solutions that are secure, 
energy-efficient and user-friendly for most Canadians with self-care needs.

We propose a first-of-its-kind suite of IoT devices and associated ecosystems 
optimized to support the independence of PwADRD. The system, as conceived, 
supports PwADRD in current best practices such as: “Eat properly,” “Exercise,” “Rest 
when you are tired,” “Take medications as prescribed,” “Stay connected to family members 
and friends,” “Live in the moment, appreciating the small joys of life, such as seeing flowers 
coming into bloom and watching birds at a feeder”, “Do one thing at a time,” “Write things 
down,” “Follow a routine,” “Use a dispenser for pills,” and “Set the timer when using the 
stove or oven.” [22]. Figure 1 illustrates the key features of the system. As indicated, a 
suite of Internet of Things (IoT) devices can: (a) listen/sense, (b) record, (c) learn, 
and (d) provide feedback that promotes engagement in the above kinds of best 
practices in self-care. The ecosystem aims to move from existing environments where 
individual devices are deployed to an integrated, adaptive environment with the 
potential for linking information with the healthcare system. While the introduction 
and use of such technology clearly have transformational promise, both from the 
standpoint of quality of life and economic savings, we must guard against inherent 
technical limitations.

4.1 IoT ecosystem and integration

A key challenge with a person-centric technology is that it often requires custom 
deployment for individuals. This makes the ecosystem static and unable to adapt 
to disease progression or a person’s changing circumstances. An PwADRD can go 
through several transitions as the condition progresses, experiencing mild decline 
early on to more severe challenges later in the disease trajectory. The individual 
can also experience day-to-day and even within—day variations in symptoms. The 
proposed ecosystem seeks to address this explicitly by providing the capability to 
continuously learn the progression of the disease and adapt and extend mechanisms 
to address concerns in a non-intrusive manner while documenting the trajectory and 
day-to-day patterns for healthcare providers for care and evidentiary purposes.

The ecosystem consists of hardware and software components. The hardware 
is comprised of heterogeneous IoT devices, intelligent routers that integrate these 
devices, and a heterogeneous processing platform. The software components include 
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integration software within the person’s home, implementations of learning algo-
rithms to provide self-adaptation, and service-related software to use the cloud as 
well as exchange sensitive information with health service providers and other care 
partners. These components can be further categorized into the following roles and 
responsibilities: (1) IoT devices that sense important information about the person’s 
interaction with their environment; (2) processing platforms that allow for process-
ing of the sensed information and automatic recommendations based on sensor data; 
and, (3) use of an integrated service for automated analysis and monitoring through 
which care partners and the ecosystem interact with each other. The system also needs 
to allow users flexibility as to how their data is used and shared.

The IoT devices include the proposed devices mentioned above, and devices that 
are currently available in the market. For example, door and motion sensors are key 
to addressing concerns related to navigating surroundings and getting lost. These 
sensors provide information that the processing platform uses to execute learning 
algorithms to determine whether the initial care plan constructed by care partners 

Figure 1. 
IoT ecosystem enabling self-care.
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is helpful to the person, and if not, then adjustments are dynamically proposed. 
Certain personalization and adjustments of the caregiving plan can be automatically 
deployed, but some require authorization. This authorization would be enabled via 
the integrated service system, where the suggested adjustments are communicated 
to the care partners who approve them before the ecosystem seamlessly alters the 
deployment software. Note that this would require limited physical intervention from 
the care partner. Consider a user whose disease progresses over time where initially 
the user could operate the stove without any assistance but gradually requires remind-
ers and at more advanced stages, needs automated turn-off capabilities. During early 
stages, the care plan may want the user to be independent and operate the stove them-
self; hence, the sensor only monitors that the stove is turned off when the user is not 
near the stove for an extended period of time. However, when the learning algorithms 
identify several instances where the user has forgotten to turn off the stove, automatic 
reminders could be sent via the ecosystem. In such situations, care partner interven-
tion may not be required. At later stages, the functionality of the ecosystem will adapt 
according to a person’s progression of the disease and the availability of care resources 
in the circle of care. The proposed approach addresses the need to provide accurate 
indicators of disease progression to the care providers and the timely adaptability of a 
person-centred care plan, particularly in terms of self-care at home.

4.2 IoT device research

This IoT ecosystem requires a heterogeneous mix of portable and wearable IoT 
devices. By leveraging existing circuit and system technologies wherever possible, focus 
can be placed on security, ecosystem integration, and energy management aspects that 
are crucial to IoT device deployment in a field trial. IoT devices applied to self-care are 
typically powered by a battery that imposes strict constraints on performance and the 
quality and duration of service. We need to improve the energy efficiency of existing 
technologies by modifying key circuit functions that harvest energy and extend IoT 
devices’ battery and service life for low data rate (i.e., 1-100kbit/s) ADRD applications 
outlined herein. The first improvement is a solar antenna (sol-ant) capable of harvest-
ing light (from the solar cell) and microwave energies (from the antenna) simultane-
ously [23]. The second augmentation is energy harvesting, storage and delivery via a 
power management sub-system that extends battery and service lifetimes substantially.

A block diagram of the proposed autonomous wireless system is shown in Figure 2. It 
consists of a wireless transceiver, baseband signal processing circuits, embedded memory, 
a microcontroller, power management, and CMOS sensors. Autonomy for the wireless sys-
tem reduces maintenance (e.g., battery charging, replacement). The wireless transceiver 
shares information collected by the CMOS sensors with smartphones, wireless hotspots, 
and sensor nodes in the ADRD ecosystem. The goal is to build an autonomous wireless 
system leveraging existing commercial technologies augmented by the solar and power 
management sub-systems. Energy harvested continuously by the solar can be stored on a 
supercapacitor or used to recharge a button-cell battery. The transceiver uses the button 
cell as a start-up power source, extending its operating lifetime to 3–5 years. Poor energy 
efficiency reduces operational lifetime and increases battery size, which is undesirable 
in the ADRD application. If a continuous operating of 50 days from a 10-gram Li- ion 
button-cell battery (i.e., 120 W-h/kg energy density) is desired, a transceiver (Tx/Rx) 
energy efficiency below 10 nJ/bit is required, i.e., 10x better than conventional technolo-
gies such as WiFi, Bluetooth or Zigbee. The aim is to extend the service time of the wireless 
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transceiver operating at 1-100kbit/s, and push efficiency below 10 nJ/bit by harvesting 
energy from multiple sources using the autonomous power management system. Sources 
of energy available in a typical home are: light, thermal, mechanical vibration, and radio-
frequency (RF) energies.

A photovoltaic solar cell antenna (solant) capable of harvesting light and RF ener-
gies are capable of generating more energy from a surface area of just a few cm2 when 
operating indoors than other methods [24]. Unfortunately, solar and other renewable 
energy sources are intermittent. Therefore, energy harvested from the solant must 
be stored on a high-density supercapacitor and in a rechargeable button battery via 
a charge pump. The 1-Farad supercapacitor stores enough energy from the solant to 
bridge peaks in energy demand from the wireless transceiver. Energy from the battery 
initially bootstraps the power management sub-system system (i.e., ‘cold start’ when 
the supercapacitor is discharged). A DC-DC converter draws energy from the super-
capacitor to operate the wireless transceiver, sensor interface, and digital circuitry 
when required. It converts a voltage ranging from 0.6–2.75 V to a regulated 0.9 V sup-
ply for the CMOS transceiver. The power consumption of digital and memory circuits 
has an exponential relationship with the supply voltage. It makes sense to lower the 
voltage and reduce the power consumption. It is attractive for large memories where 

Figure 2. 
Block diagram of the proposed autonomous wireless system.
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the leakage power is high. However, a simple voltage reduction is not without its 
challenges. The memory access time is increased significantly with reduced voltage. In 
addition, the memories’ ability to retain data is also reduced linearly with the volt-
age reduction. Data retention is further eroded due to manufacturing variations in 
advanced technologies. Recent research demonstrated memories and digital circuits 
working at 250–300 mV range for low-power and low-energy applications [24, 25]. 
However, additional investigation is needed for ultra low-voltage (less than 200 mV) 
digital and memory circuits to further enhance power and energy efficiency to extend 
the battery life.

4.3 Safety, security, privacy and trust considerations

Security and privacy are arguably the most important attributes that must be 
provided at the level of the ecosystem rather than for components only. Of course, 
the ecosystem is a composition of those components; thus, the security and privacy 
of and from components are necessary but not sufficient for the system as a whole. 
Systems security and privacy are well known to be significant technical challenges in 
any system of reasonable scale and complexity. Challenges can be categorized as (1) 
Security of individual components and privacy protection of data within individual 
devices, (2) Security of the human users from the system, (3) Security of the sys-
tem, i.e., the composition of the individual components, (4) the privacy the system 
provides to the data both at rest and in transit and (5) the ability for users to make 
informed choices regarding privacy and system use. Towards (1), considerable work 
has already been done on both tamper-resistance of devices and the security and 
privacy such devices provide [26, 27]. The technique in this regard is to carefully iso-
late data and components that need to be trusted from those that do not and enclose 
the former using, for example, tamper-resistant screws to preclude physical access, 
and also hardware-enforced isolation built into the. Cutting-edge techniques such as 
lightweight cryptography can ease computation and communication overhead and yet 
provide adequate security guarantees [28].

Towards (2), a necessary design constraint is obtaining consent. The design and 
engineering of the system, particularly its usability aspects, must (a) clearly solicit 
user-consent, and, (b) do so in a simple, intuitive manner from the standpoint of Human 
Computer Interaction [29–31]. Towards (3), it is well-established in the field that the 
composition of two secure systems is not necessarily secure. Consequently, sound 
techniques for secure composition are required. Towards (4), compliance with privacy 
legislation, specifically the Personal Information Protection and Electronic Documents 
Act (PIPEDA), as well as with the corresponding US Health Insurance Portability and 
Accountability Act (HIPAA), will be critical. Properties such legislation requires will be 
encoded precisely in a manner that can then argue strongly, or even prove, that they have 
been met. Regarding (5), developing and implementing an at-home monitoring system 
has a multitude of complex ethical challenges regarding understanding what the system 
does and being able to make informed choices on what and when information is used. 
This open problem has remained a significant barrier to the uptake and use of these types 
of systems. Participatory action research with PwADRD and their care partners can be 
used to create new ways of supporting informed consent. This can be supplemented 
by the progressive information and permissions paradigm that is currently used and 
familiar to people living with dementia as an underlying framework [32–34].

The shift from deploying sets of devices to a secure learning ecosystem represents 
a major advent in technology and system thinking. Attention to minimizing energy 
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needs and making the system cost-effective are essential in making the system 
sustainable and affordable on a large scale. The ability to help individuals stay longer 
in their own homes and delay the shift to a care facility as long as possible will benefit 
their quality of life and make the best use of scarce economic resources. Currently, 
waiting lists for long-term care are long, and the dangers of the rapid spread of 
infection in these facilities are apparent. Although the application here is to ADRD, 
the ecosystem could also be applied to other areas of healthcare where monitoring of 
persons could be beneficial.

4.4 General purpose technology in the assistive technology ecosystem

Our society has generally become more inclusive. As a result, many technologies 
designed for the general population have embedded functions to be used as assistive 
technology. The Association for Advancement of Assistive Technology in Europe 
(AAATE) has identified the convergence of general purpose (i.e. mainstream) technol-
ogy and assistive technology as an ongoing trend where products will offer more com-
prehensive ranges of functions that can benefit a larger portion of the population [35]. 
An example of this trend is the replacement of disability-specific electronic aids to daily 
living with mainstream smart home technologies such as Google Home and Amazon 
Echo. As technology design continues to focus on adaptability and flexibility, mainstream 
technologies will provide more affordable and better options for people with disabilities 
to access features that would traditionally only be available in assistive technologies. 
Using mainstream technologies in the IoT ecosystem presented in this chapter also has 
the potential to save costs and reduce resource demands of the healthcare system, thus 
significantly improving the ecosystem’s sustainability. This has been demonstrated in a 
study conducted by the Centre for International Research on Care, Labour and Equalities 
in England [35]. Other studies highlighted the potential of mainstream technology to 
support people’s care without damaging their sense of self [36]. It is reported that the 
participant prefers mainstream technologies as they are perceived as commonplace and a 
part of everyday life. This study also identified the need to understand their contribution 
to social isolation and cautioned against underestimating the demand for Wraparound 
services [36].

5. Systematic changes

Inevitably, the cost is a barrier to AT adoption. In Canada, healthcare is mainly the 
province’s responsibility, and variations in funding mechanisms, eligibility criteria, 
types of funded devices, and extend of funding exist across provinces [37]. Within each 
province, based on the type of recipient and the program for which they are seeking 
support, funding may come from federal and provincial programs, private insurance, 
charity programs, foundational grants, and donations. The lack of a holistic approach 
between funding sources makes it difficult for a PwADRD to navigate the funding 
system, resulting in service gaps where groups need AT without financial support. 
Restrictive eligibility criteria can further limit access by increasing an individual’s 
burden to demonstrate financial and AT needs. Specific functional disabilities may limit 
entitlement, leaving more generalized AT or AT not related to the specific disability 
inaccessible, even if they have the potential to improve the user’s overall quality of life.

These challenges are compounded by variations in eligible device types and 
considerations for customization, maintenance, repair, and replacement. Certain 
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programs require the technology to have been on the market for a minimum of 1 year 
before it is approved for funding [37]. Other programs may look at the context of how 
the AT is to be deployed and will only supply AT as part of a package to meet a specific 
need. Funding for general-use technologies is also inconsistent between programs, 
with some promoting the use of consumer products while others exclude these from 
consideration. To further complicate the issue, some programs will support custom 
build and upgraded solutions, while others only fund basic models, with applicants 
having to pay out of pocket for any upgrades. Lastly, programs may only fund AT 
that supports essential daily living activities and limit their access to leisure purposes. 
There is also little consideration for user training for fully utilizing the AT they have 
received. Some programs will provide education and training support, but many 
consider the device as a one-time expense with minimum funding for Wrap around 
services. The treatment of AT access as isolated events can also create challenges as an 
individual’s situation changes, triggering a need for reassessment of their AT needs. 
Without a funding mechanism to support ongoing evaluation, the impact of funding 
programs may be limited.

A holistic approach will be essential for various programs to continue their 
important work of providing meaningful AT access. However, gaining access to 
AT is only one of many steps towards PwADRD’s self-care and improved quality of 
life. With the fast advent of technology, individuals and society continue to evolve 
rapidly. Systematic changes are needed, not only in funding but also in infrastruc-
ture and human resource building, to support the adoption of the IoT ecosystem 
outlined in this chapter. Along with AT, these system changes will empower and 
engage PwADRD and their caregivers in its design, funding, use, and evaluation and, 
ultimately, enable PwADRD to lead meaningful lives.

6. Conclusions

In this chapter, we presented an assistive technology ecosystem that enables inde-
pendence and promotes interdependence for PwADRD and their living environment. 
More than technology alone will be needed to solve the challenges PwADRD, their 
caregivers and our society face. Systematic changes, including user-centeredness in 
technology solutions, employment of participatory action methodologies for technol-
ogy design and implementation, funding and care models are needed to create an 
affordable and sustainable ecosystem as outlined in this chapter.
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AAL Active Assisted Living
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