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A growing number of Canadians live with dementia. Strategies to reduce the risks of getting lost
include physical barriers, restraints and medications. However, these strategies can restrict one’s
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participation in meaningful activities and reduce quality of life. Locator devices can be used to
manage safety risks while also supporting engagement and independence among persons living with
dementia. As more locator devices become available on the market, adoption rates would be
affected by certain factors. There is no clear, standardized approach to identify the factors that have
an influence on the acceptance and usability of locator devices for persons with dementia and their
care partners. This project aimed to identify factors related to acceptance and usability of locator
devices that are important to individuals with dementia, their care partners, service providers and
technology developers. Qualitative description and conventional content analysis guided our ap-
proach. We conducted 5 focus groups with 21 participants. Trustworthiness strategies included
multiple data sources, data verification for accuracy and peer debrief. Five overarching factors
emerged as critical aspects in the acceptance and usability of locator devices. These factors were
inclusivity, simplicity, features, physical properties and ethics. Participants thought that locator
devices do not adequately consider privacy and stigma. Therefore, the acceptance and usability of
locator devices could be enhanced if privacy and stigma are addressed. The factors identified will
inform the creation of an acceptance and usability scale for locator devices used by persons living
with dementia, their care partners and service providers.
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Introduction

Dementia continues to prevail as a significant public health concern with approximately 50 million
cases worldwide (World Health Organization, 2020). One of the behaviours associated with de-
mentia that presents a major concern for service providers and care partners are lost incidents
(Eichler et al., 2016; Neubauer, Lapierre, et al., 2018). Lost incidents occur when a person living
with dementia becomes unable to recognize places and has difficulty in wayfinding (Rowe &
Bennett, 2003). Approximately 60% of persons living with dementia will become lost at least once
during the progression of their disease (Hadwen et al., 2017; Mangini & Wick, 2017; Rowe &
Bennett, 2003; Tilly, 2015). Adverse outcomes associated with getting lost include injury, death
(Niemeijer, 2015; Rowe & Bennett, 2003), and for some, placement in a care facility (Furumiya &
Hashimoto, 2014; White & Montgomery, 2014). Lost incidents can also lead to increased levels of
stress among individuals with dementia and care partners (Neubauer, Hillier, et al., 2018; Shalev
Greene et al., 2019).

Traditionally, physical barriers, restraints and medications have been used to manage the risks of
getting lost (Hermans et al., 2007; Price et al., 2001). These approaches limit the potential ther-
apeutic benefits of walking as a means expressing unmet needs (Moser, 2019) or engaging in one’s
community (Brittain et al., 2017). As a result, alternative strategies to mitigate the risks associated
with getting lost would benefit individuals at risk. The rapid growth of contemporary technologies,
such as information and communication technologies, has created new avenues for promoting health
interventions (Rosenberg et al., 2012). Locator devices, for example, may promote safe walking
while simultaneously enhancing a balance between an individual’s autonomy and safety (Moyle,
2019; Wherton et al., 2019).

Although technological interventions, such a locator devices, can play a role in enhancing the
quality of life for persons with dementia, the adoption rate of these devices are relatively low
(Demers et al., 2016; Miguel Cruz et al., 2020; O’Sullivan et al., 2017). Like assistive technologies,
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the abandonment of these devices is a concern; where privacy, cost and device complexity can pose
barriers to their use among older adults (Demers et al., 2016; Peck et al., 2016). The legal re-
percussions of technologies that collect, store and upload data have not been considered or addressed
(Moyle, 2019). Locator devices, for example, place users at risk of their information being pub-
licised (Moyle, 2019), which in turn can put vulnerable users, such as persons with cognitive decline,
at greater risk for elder abuse (Jotterand et al., 2019).

While technology acceptance has become a growing field in health research (Miguel Cruz et al.,
2020), no standardized scale exists for assessing the technology acceptance and usability of locator
devices for persons who have dementia and their care partners. Such a scale is needed as more
locator devices become available on the market. In addition, there are conflicting perspectives
regarding the balance between safety and autonomy among persons with dementia who are at risk or
have already gone missing, and those that are responsible for their care (Cooper et al., 2019).

The identification of factors used in the development of an acceptance and usability scale for
locator devices requires involvement of individuals living dementia, and stakeholders involved in
their care such as service providers, care partners and members of industry. This scale would have
the potential to improve the number of locator devices that are accepted and used. It could do this by
helping persons with dementia and care partners find the best device that suit their needs, thereby
enhancing acceptance and adoption. Such a scale would also inform developers and designers to
create user friendly products. The purpose of this study was to identify factors related to acceptance
and usability of locator devices that are important to persons living with dementia, their care
partners, service providers and technology developers.

Method

Design

We used qualitative description (Sandelowski, 2000) to understand the factors related to the ac-
ceptance and usability of locator devices. Qualitative description is appropriate when seeking to
provide a descriptive summary of the experiences and opinions of a group of people in relation to
a phenomenon (Kim et al., 2017; Neergaard et al., 2009).

Participants, sample size and recruitment

To enhance the richness and quality of the data collected, a snowball sampling method (Patton,
2002) was used to identify key informants. Participants with professional or lived experience of
locator technologies were recruited through our professional networks as they could provide insight
into the factors that have an influence on the acceptance and usability of locator devices. To ensure
we appropriately reflected the diversity of experiences and involvement in this research area, we
intentionally selected the following four stakeholder groups: service providers (e.g. occupational
therapists, dementia educators, and social workers), technology developers, care partners of persons
living with dementia, and persons living with dementia.

All participants were required to speak English and be over the age of 18 years. A total of five
focus groups were conducted, that is, one focus group was service providers, one comprised of
technology developers, two focus groups involved only care partners, and one was for persons living
with dementia. Each stakeholder group also had specific inclusion criteria. Persons living with
dementia were included in the study if they had a mild cognitive impairment or mild dementia to
ensure that they could respond to the questions during the focus group. The degree of cognitive
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impairment was determined using a teach-back method (Holtz & Byrdsong, 2020) during the
consent process. Teach-back uses open-ended questions and asks respondents to answer in their own
words. Questions included: Can you tell me about the procedures you would be asked to complete if
you participate in this study? What are some of the risks or problems you may experience from your
participation in this study and how do you think they will affect you? What would you do if you wish
to withdraw from the study? Care partners were required to have previous or current experience in
caring for a person with dementia. Service providers were required to have at least 2 years of
experience providing services for persons living with dementia. Lastly, developers were required to
have experience developing locator devices for dementia populations. Exclusion criteria included:
people unfamiliar with locator devices; people with severe physical, visual or hearing limitations
that could not be corrected with the use of an assistive device; people with mental or cognitive
impairments who were unable to provide informed consent. Ethics approval was obtained from the
University of Alberta Research Ethics Board and in accordance with the Declaration of Helsinki.
Written informed consent was obtained from participants prior to participation in this study.

Data collection and preparation

We used focus groups to ensure the collection of a broad range of perspectives (Sandelowski, 2000)
regarding the necessary features of devices. Focus groups encourage participants to expand and
respond to the ideas of others (Powell & Single, 1996). Focus groups took place using Zoom
videoconference (Zoom Video Communications, Inc., headquartered in San Jose, California) to
facilitate recruitment in Canada and in the United Kingdom, and to enable data collection despite
lockdown restrictions due to the SARS-CoV-2 (or COVID-19) pandemic.

Five focus groups took place over the course of 5 months. All participants and facilitators had
their camera and microphones turned on for the duration of the focus groups. Each focus group
began with the researchers presenting the study background, purpose and findings of literature
review conducted by the team (Miguel Cruz et al., 2020). A general summary of findings from the
previous focus groups were shared at the beginning of each subsequent focus group. Participants
were told that focus groups with other stakeholders were convened and that facilitators would seek
participants’ perspectives based on their experience. Participants were also told that facilitators
would ask questions and seek clarification when differences emerged between stakeholder groups.

Guiding questions for all focus groups included: What are your experiences working with locator
devices? From your experience, what worked and did not work for yourself/your clients/the person
you care for as it relates to locator devices? From the factors discussed so far, what are we missing?
What other perspectives do we need to consider when looking at the factors that influence the
acceptance and usability of locator devices? Participants who had dementia were asked an additional
guiding question at the beginning of their group regarding any instances they had gotten lost and
what they did to find their way back.

One facilitator led the discussion and a second and third facilitator created a record of factors
generated by participants as well as notable observations (technical challenges, interruptions, in-
teractions between participants, body language). These were always the same facilitators to ensure
consistency. To verify the preliminary results with participants (Guba, 1981), factors generated by
the group were screen shared with participants at the end of each focus group. This was done to allow
participants to correct any misunderstandings, further expand on ideas and add factors if any were
missed.
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Data analysis

Focus groups were audio recorded and transcribed verbatim by a professional transcription service.
Transcripts and field notes were read and reviewed multiple times to ensure accuracy (Poland, 1995).
Conventional content analysis (Hsieh & Shannon, 2005) guided our data analysis. Transcripts were
annotated and coded based on their content. Codes were then organized into categories. After
analysing each focus group, we compared the findings across the different stakeholder groups. A
role-ordered matrix was used to compare and contrast responses. Data regarding each focus group
was summarized in a table and cross referenced.

We adopted verification strategies proposed by Morse et al. (2002) to enhance rigour during data
collection and analysis. Methodological coherence, sampling adequacy, concurrent data collection
and analysis, and thinking theoretically were adopted. These were supplemented with aspects of
trustworthiness strategies described by Lincoln et al., (1985), specifically verification for data
accuracy, peer debrief and keeping an audit trail.

Findings
Participants

The sample comprised of service providers (n = 6), persons living with dementia (n = 5), care
partners (n =2, n=13) and technology developers (n = 5). Focus groups ranged in length from 79 min
to 110 min with an average duration of 92 min. Participants were from three countries (Canada,
England, Ireland) and four Canadian provinces (British Columbia, Alberta, Ontario, Nova Scotia).
See Table 1 for participant demographics.

Factors in choosing a device

The data generated five main factors including: inclusivity, simplicity, features, aesthetic appeal and
ethics (Figure 1). All five factors were discussed by all stakeholder groups with the exception of
aesthetic appeal, which was not identified by the technology developers. These five factors were all
broken down further into subcategories as described below.

Inclusivity. Inclusivity, within the context of this study, is defined as aiming to provide access to
locator device resources for persons living with dementia. An inclusive device accounts for a variety
of differences between individuals and allows them to all utilize the device equally to assist in
mitigating the risks associated with getting lost. To support the inclusivity of these devices, par-
ticipants agreed that the voices and differing needs of persons living with dementia should be
considered during technology development and evaluation of locator devices. Subfactors of in-
clusivity identified by participants included the device accounting for the different stages of de-
mentia, multiple languages, gender (i.e. expectations on the type of wearable worn such as jewellery)
cultural and personal differences and generation gaps (Figure 2(a)). Gender differences as described
by one of the service providers included the following:

“Gender can be a piece because our outdoor spaces, and our social networks are different. I remember
one carer talking about how she worried it [the GPS device] could be emasculating for her to wear one of
these devices. So, it’s just interesting, those cultural pieces are quite nuanced, and always gendered”. -
Service Provider #4
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Table |. Participant characteristics.

Experience
Previous/current with GPS
occupation, role in devices/

Stakeholder occupation setting ~ Type of dementia  Other relevant Location Getting lost

Service Public health (1); N/A N/A (4), care British N/A
provider Occupational partner for Columbia

therapist (1); parents (l), care ()
Adult and partner for Alberta
continuing stepfather (1) (2);
education (1); Ontario
Social worker (2); (2);
Gerontologist Ireland (1)
Developer  Industry leader (1), N/A Focus on non- England (I); N/A

engineer (2), intrusive Nova
Computing monitoring for Scotia (1);
scientist (1), seniors (5), Ontario
technology designs remote 3)
Service manager caregiving
n solutions (4),

develops

intelligent

navigation

systems (1), builds

assistive

technologies (4)

Care N/A (2), engineer Unspecified (3), Care partner for Ontario (5)  Unknown (),

partners (1), Nurse (1) Alzheimer’s (1) husband (3), care uses phone
mixed and partner for wife GPS (2),
Alzheimer’s (1) (1), care partner Caretrak
for sister and )
brother-in-law (1)

People living Dementia advocacy Frontal temporal  Lives with husband  British Has gotten
with groups (5), (1), Alzheimer’s (I); Lives alone (4)  Columbia lost (5)
Dementia  Assistant with vascular (2),

executive components (1), Alberta

housekeeper (1) vascular n,
dementia (2), Ontario
Mild cognitive (2)

impairment (1)

Numbers in brackets represent the number of participants in each focus group.

Stages of Dementia. Service providers, care partners and persons with dementia indicated that it is
important for a device to account for the stages of dementia, as each stage presents differently and
creates different needs. For example, in the early stages of dementia, a person living with dementia
may want to have a device that can provide directions to their destination. In the later stages of
dementia, however, when they are less engaged in their community, the sole focus of the device may
be more focused on the ability for the care partner to track the individual with dementia. A service
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Figure |. Overall factors that have an influence on the usability of locator devices for people with dementia,

by participant group.
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Figure 2. Factors that encompass: (a) inclusivity, and (b) simplicity of locator devices for people with

dementia, by participant group.

provider also suggested that it would be helpful for a device to be integrated in the early stages of
a person’s diagnosis of dementia to assist in the adoption of the device during the later stages:

“I’ve met people that are wanting to start using [a locator device] now because they’re in early stage and
they want to get used to something so that down the line, they’re ready.” — Service provider #3

Gender, culture and personal differences. Service providers also suggested that locator devices
should account for gender differences because this influences interaction with space and social
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networks which may, in turn, influence interaction with locator devices. Culture may also influence
preferences, habits, roles and values and this may affect a person’s use of a locator device. For
example, certain cultures may be more or less accepting to the level of privacy between the person
with dementia and care partner while the person with dementia is wearing a locator device. For the
device to be usable by all individuals, it should account for how gender and culture may interact with
the adoption of locator devices. Personal differences, such as medical conditions (e.g. allergies,
cardiac challenges resulting in a pacemaker) may also have an influence on the adoption of locator
devices as they may be contraindicated or cause difficulties for the user.

“I can’t even wear a watch. If I pick up something plastic, I get a red mark and it swells so I’'m really
caught between a rock and a hard place, and I’ve tried many of these things but haven’t been able to wear
them.” — Person with dementia #1

Generation gap. A difference currently exists between the attitudes and technology usage of
different age groups, which, within the context of this study, can be identified as a generation gap.
With this difference in attitudes comes a difference in acceptability and usage of including locator
devices. As noted by service providers, some older adults may have limited experience using
technologies, such as a smartphone or computer. Therefore, devices that require the use of these
platforms, may be challenging.

Simplicity. Simplicity was identified by all stakeholder groups and was described as ensuring that
a device fits into an individual’s routine, is user friendly (Figure 2(b)).

Fits into routine. For a device to be simple, care partners and person with dementia indicated that it
should fit seamlessly into wearers’ established routines. The device could be embedded in an item
that the person with dementia already uses, such as a watch. If a device is incorporated into
a wearer’s routine, such as a GPS insole in one of many pairs of shoes, this can decrease the chance
that user forgets to wear it or carry it with them:

“For me, being a creature of habit, I would look for a device that would fit into my habits. And now
you’re cutting down on the odds of not forgetting because you usually never forget your watch. It’s just
part of your daily routine.” - Person with dementia #2

User friendly. To be user friendly, devices should have limited required steps and user manuals
must be easily accessible and available. Many participants also noted that it is vital for locator
devices to be as minimally complex as possible, so the person with dementia remembers how they
work. Without such user-friendliness, users may forget how to use them.

“With my mom, I’ve given her a...cell phone...and she will forget the number, she’ll forget that she has
a phone, or she’ll forget how to use it.” - Care Partner #2

Guidance and support. Care partners, persons with dementia and service providers indicated that
for a device to be usable, it is necessary for users to receive instructions and troubleshooting in-
formation from the locator device companies. This guidance and support should be available,
effective and responsive. If a user requires assistance, support should be available at all times to
minimize ‘downtime’ and disruptions in its use. Participants also highlighted that locator device
companies should take ownership of ensuring the device is effective. Without this, a person with
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dementia could falsely assume that the device is effective, and their safety is being managed when, in
fact, they are at risk due to a device malfunction or service disruption. One participant with dementia
explained that a company from whom she purchased a device and services went out of business and
provided no indication of the discontinuation of services:

“Nobody has contacted me for a while about my device. I was trying to get hold of somebody, and
nobody was answering, and I couldn’t get through to anybody... [I came to learn that] my device hasn’t
been working for months and nobody told me .... I thought I was protected, people around me weren’t
checking on me because they thought I was protected, and I was not.” - Person with dementia #3

Features. Six types of features were identified as factors influencing usability of locator devices in
this category, namely: connectivity, affordability, geofencing, battery life and multifunctionality
(Figure 3).

Connectivity. Connectivity is described as the strength of the connection that allows the trans-
mission of the user’s location. Connectivity was identified as an important feature by all stakeholder
groups. The precision of the location and coverage (i.e. access to cellular networks or WiFi) can
significantly impact the time to find the missing person.

“We face challenges with the quality of data in downtown areas due to signal blockage where there are
more high rises...this has led to issues among some of our clients when trying to get the exact location of
a loved one”. — Service Provider #4

Affordability. Affordability refers to the costs associated with the use of a device. All groups
identified cost as being a factor when choosing a device. Some devices include both an initial fee as
well as monthly or annual service fees. Some care partners and persons with dementia have a fixed
income which impacts how much they are able to spend on a locator device. Participants indicated
that it is important to them that it is transparent how much a device will ultimately cost:

“The income is not as fluid as it was, and so you’re very fixed. So cost is a big deal.” - Care Partner #1

Geofencing. Developers, care partners and persons living with dementia indicated that geofencing
is a beneficial feature of locator devices. Geofencing for the context of this study refers to a virtual

Participant group
Service provider
Persons living with dementia

Features

. *= Care partner
= = = Technology Developer

Connectivity Affordability Geofencing Battery Life Multifunctionality

Figure 3. Factors that encompass the essential feature of locator devices for people with dementia, by
participant group.
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perimeter for a real-world geographic area. A predefined boundary can be set where an alarm is
generated when someone leaves this boundary. Participants noted that geofences should have an
adjustable perimeter and may need to become smaller as the dementia progresses.

Battery Life. Service providers, developers and persons with dementia spoke of the importance of
battery life when choosing a device. Not only does a device need to last long enough to ensure that
the user can be located, but it must also last several days in case the user or care partner forgets to
recharge it. To mitigate this challenge, the device should alert the person with dementia and care
partner when the battery is low.

Multifunctionality. Multipurpose refers to locator devices having capabilities beyond locating
missing persons with dementia. Participants with dementia indicated that multiple purposes for the
locator device, such as being able to measure heart rate, blood pressure and activity level, is ad-
vantageous as it would streamline the number of devices that they and their care partners must
contend with.

All stakeholder groups spoke about how the ability for the device to communicate within a circle
of care chosen by the person wearing the device is a factor of its usability. If a device has two-way
communication, the care partner and persons living with dementia can speak with each other through
the device. This could help care partners to reassure the user when they are lost and provide in-
structions on next steps. Some locator devices also have a ‘help’ (or panic) button which alerts care
partners or emergency responders when pressed. However, participants were not in agreement about
the usefulness of the panic button; some care partners felt this feature was useless because the person
with dementia would not remember that the button was available to them. Participants with de-
mentia, on the other hand, viewed it as helpful way to communicate during emergencies:

“When you’re in the middle of the night or in the middle of somewhere you get panicked, and you can’t
decide whom to call and what to do. So, if'it’s just a button then you will know right away that you’re lost,
and they [their care partner] will figure out where you are, and they can call you.” - Person with dementia #5

Physical properties. Physical properties of locating devices were identified as important factors by
service providers, care partners and participants with dementia. This was described as how durable,
discreet, heavy and large a device was (Figure 4(a)).

Durability. Durability was described as how susceptible the device was to being damaged and
needing repairs. Service providers and care partners highlighted the importance of the device to be
robust, difficult to break when dropped, and waterproof. One of the care partners stated:

“If it’s on the wrist or even in a pendant, they can lean over the sink and get it wet. It has to be
waterproof... And I noticed that they also get in the shower and don’t take them off.” - Care Partner #1

Discreet. All participants confirmed the importance of discreet device that is unnoticeable and
does not draw attention to reduce stigma associated with such devices and with dementia. Some care
partners indicated that not only would it be helpful for the device to be inconspicuous to the public
but also to the person with dementia who may be hesitant to wear it.

“[My mom] doesn’t want to show people that she’s sick... it should be as hidden as possible... Many
[people with dementia] are very stubborn. The less sometimes they know the better.” - Care Partner #2
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(@) (b)
Physical Participant group Ethics
Properties Service provider
Persons living with dementia
-------- Care pariner
= = = ' Technology Developer
Durable Discreet s\;\Z‘:igr?ld Consent Privacy

Figure 4. Factors that encompass: (a) physical properties, and (b) ethics on locator devices, for people with
dementia, by participant group.

Size and weight. Size and weight are both important attributes of devices as they determine how
easy it would be for a person to wear the device all day. Service providers and participants with
dementia both indicated it is important that the device is not too large or heavy as it may decrease the
acceptance and usability.

“I had it [the GPS device] under my coat, it was big, and it was horrible that way. It was like wearing a big
flashing sign.” — Person with dementia #5

Ethics. Ethics was highlighted as being a key factor by all stakeholder groups and consisted of
consent and privacy (Figure 4(b)).

Consent. In this study, consent indicates that the person wearing the locator device is informed
about the device and has agreed to wear it. While some care partners expressed that it was important
for a person with dementia to consent to using the device, others believed that locator devices should
be implemented regardless of their expressed wishes because the need to manage risks outweighed
choices of a person with dementia. A care partner commented:

“[My husband] would have never given his consent even at the beginning — he liked the independence of
making his own decisions and doing what he wanted. And I would have had to do it without his consent.”
- Care Partner #1

Privacy. Privacy was considered as a key factor by all stakeholder groups, however, not all
participants held similar views regarding its importance. Some service providers and participants
with dementia noted that privacy was key. One participant with dementia stated that she did not want
to share their information, and another stated that he would feel spied on:

“You’re going to get a lot of flak from people living with dementia because we are already feeling very
threatened...and will feel like [we’re] being spied on” — Person with Dementia #2

Conversely, care partners and service providers indicated that privacy should not be an issue as the
information would only be shared with individuals who have been chosen by the person using the
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device. Additionally, these participants indicated that they are ready to give up their privacy and
ensure safety:

“But most of the time, the families, they’re willing to give up privacy if it means an increase in security
for some.” — Service Provider #3

Discussion

The purpose of this study was to identify the factors that have an influence on the acceptance and
usability of locator devices among persons living with dementia, service providers, care partners
and members of industry. To our knowledge, no standardized scale exists for assessing the acceptance
and usability of locator devices for persons living with dementia and their care partners. Overall,
criteria such as inclusivity, individualization, simplicity, features, aesthetic appeal and ethics were
considered essential elements to the successful acceptance and usability of locator devices to mitigate
the risks associated with individuals living with dementia at risk of getting lost and going missing.

Our recent literature review (Miguel Cruz et al., 2020) supports the development of a specific tool
for assessing the acceptance and usability of locator devices for persons living with dementia and
their care partners. This is the main motivation of conducting this study. For example, existing scales
(e.g. SUS, ISONORM 9241/10, and Post-Study System Usability (PSSUQ) tested in persons living
with dementia are not reliable and complex for users. The number of items is high (i.e. on average 15
items), with medium-to-high number of scale points (i.e. 5 points) and bidirectional response
category labelling to rate the scale points (Miguel Cruz et al., 2020).

New theoretical models or approaches such as UTAUT (Venkatesh et al., 2003) UTAUT2
(Venkatesh et al., 2012), and the Non-adoption, Abandonment, Scale-up, Spread and Sustainability
(NASSS) framework (Greenhalgh et al., 2017) incorporate a range of new dimensions to describe
the acceptability and usability of technology. This is the case of subjective norm, hedonic moti-
vation, habit, the value proposition, the social and contextual aspects of technology acceptance,
technology adoption and usability. However, we believe other aspects of the understanding of the
acceptance of technologies by older adults with dementia and their care partners are still missing. For
example, important aspects such as personal autonomy and data privacy, the perception of feeling
unsafe, quality of life, self-image, dignity and stigmatization, independence, activities and par-
ticipation, occupation and security (safety) are equally important and have been absent in the
usability and technology acceptance tools (Miguel Cruz et al., 2020).

In terms of inclusivity, there was expressed need from participants for including the voice of
people with dementia in technology development and evaluation. Similar results were found in
Neubauer, Lapierre, et al., 2018, where it was indicated among forum participants that people living
with dementia are seldom included in the process of product design through to commercialization.
Many individuals living with dementia want to be active agents in their own care, and problems,
such as issues with adoption and usability, will arise when their voices are excluded (Deep, 2013;
Alzheimer Society of Ontario, 2021). Desired features of locator devices, such as the interface
design and type could be misunderstood or overlooked if the perspectives and preferences of persons
with dementia are not sought. By involving people who have dementia and obtaining an un-
derstanding of their unique needs, satisfaction and subsequent adoption of such devices may in-
crease (Lenker et al., 2013; Suijkerbuijk et al., 2019).

There were also concerns regarding the flexibility of the locator device so that it can be used
despite the evolving needs associated with different stages of dementia. The lack of individual
configurations of the device that can adapt to changing healthcare needs with advancing disease
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severity is one of the largest product characteristic limitations among locator devices (Freiesleben
etal., 2021). While not yet included in existing locator devices, passive monitoring of an individual’s
everyday activities, physiological status and emotional state via voice detection and sensors could
also be used to predict functional changes which could be used to adjust the technology requirements
and determine if additional services are required (Rogers & Mitzner, 2017).

The inherent need for individualization of locator devices due to the heterogeneity of persons
living with dementia was also expressed by all participants in this study. Discrepancies between the
needs of end-users and available products can discourage adoption Vermeer et al., (2019), which
highlights the importance of not following a one-size-fits-all design approach (Freiesleben et al.,
2021). Individualization among locator devices aligns with other existing usability scales, such as
ISONORM 9241 (Priimper, 1997). Individualization to enhance the usability of locator devices can
include three subcategories: (1) controllability (user is able to initiate and control the direction and
pace of the interaction until the point at which the goal has been met), (2) conformity with user
expectations (corresponds to the user characteristics, such as task knowledge, education and ex-
perience) and (3) suitability for individualization (interface software can be modified to suit the task
needs, individual preferences and skills of the user) (Megges et al., 2017). Such characteristics,
rather than external characteristics (i.e. technological experience or care partner burden), are
significantly associated with usability ratings (Megges et al., 2017).

There was a consensus among study participants across all stakeholder groups that simplicity
plays a significant role in the acceptance and usability of locator devices. Among simplicity includes
the availability of guidance and support of the device. Customer service that includes product
training, technical support (online or via. telephone), and product manuals are available offline is
a central need of individuals living with dementia according to Meiland et al., (2014) and McCabe &
Innes (2013). Devices that can seamlessly fit into the existing routine of people living with dementia
and their care partners is also integral due to the already inherent risk of care partner burden that
exists among this population (McHugh et al., 2012). Simplicity should be embedded in the design,
and should include instruction and support for individuals living with dementia and their care
partners (Dawe, 2006). This has the potential to improve the perception of surveillance technologies,
such as locator devices, as being useful, which may lead to acceptance and use of a device
(Juzwishin & Liu, 2015; Vermeer et al., 2019).

Regarding the features of locator devices, connectivity and multifunctionality, such as com-
munication, were highlighted by all participants as being important. In terms of connectivity, due to
the primary purpose of locator devices being to identify persons that are lost, precision of the
coordinates of the person wearing the device is vital. This should take into consideration the
coverage area found in rural and urban communities, in addition to the strength of the connection of
the device. Products that do not provide reliable and accurate locations can lead to significant
limitations in the time it takes to find the person wearing the device, which can subsequently lead to
usage-related difficulties (Freiesleben et al., 2021). The integration of two-way communication
between a user and care partners, and the availability of a panic button were also indicated as being
valuable. Similar results have been highlighted by Liu et al. (2017) and Robinson et al. (2009). Such
features can provide the care partner with a means of reaching out to a person with dementia to assist
the user remotely in the event of a lost incident (Topfer, 2016).

Conflicting perspectives arose regarding the aesthetic appeal of locator devices, particularly
related to device size. Participants with dementia and some care partners expressed that locator
devices must be discrete. Freiesleben et al. (2021) also found that ‘less is more’ when it comes to the
size of the device. Stigma remains common among persons who live with dementia due to the
internalization of negative views of dementia (Alzheimer Society of Ontario, 2021). Locator devices
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that publicly indicate that the person lives with an impairment, such as large pendants around
aindividual’s neck (Megges et al., 2018), can have a significant influence on the user’s desire to wear
the device when they are in their community (Neubauer & Liu, 2021).

At the same time, such discreet devices should not be used in a way that the person with dementia
is unaware of the presence of the device. This is because hiding the device from the user does not
uphold one’s right to autonomy and privacy (Wan et al., 2016). As explained by study participants,
privacy is a significant concern among persons with dementia although their care partners may be
less concerned about it. White and Montgomery (2014) also reported that their participants preferred
smaller products to enable covert use of surveillance technologies with person who have dementia.
The smaller the product, the better the compliance; in other words, persons living with dementia may
be less aware that they are wearing a locator device when it is small and discreet (Niemeijer, 2015).

Yet, it is paramount to obtain informed consent from users who have dementia regardless of the stage
of their dementia (Canadian Centre for Elder Law, 2019). The balance between devices that can support
one’s autonomy but infringe on their personal privacy because the devices provide constant monitoring
can result in ethical tensions. As noted by Yang and Kels (2016), these tensions may arise at the
intersection of privacy, autonomy, dignity and consent. For example, a person’s need for autonomy and
independent living and a care partner’s need to locate the person when lost might outweigh data security
concerns (Niemeijer, 2015; Robinson et al., 2007). Ethical concerns go beyond autonomy-safety
dichotomy (Yang & Kels, 2016). It also includes dignity and consent such as whether the device negates
or worsens the stigma often associated with dementia; whether the care partner has formal legal
designations to act as a surrogate decision maker for the person living with dementia; or whether the
preferences and wishes of the device by the person living with dementia have been discussed. These
tensions highlight the importance of confronting ethical, legal and policy considerations at the front end
of product development and deployment to ensure new technologies, such as locator devices, are being
used wisely and that their lifesaving potential is recognized (Yang & Kels, 2016).

Other ethical tensions elicited in this study was the false sense of security that locator device users
can give end users. One person with dementia highlighted that using a locator device gave her a sense
of security and confidence to continue to engage in ‘risky’ activities such as going for walks in the
woods alone. Despite these feelings of confidence and security, she came to learn that the locator
device company and service ceased to exist without notifying her. As a result, she spent months
engaging in risky activities while using a device that was no longer functional. This false sense of
security (Freiesleben et al., 2021), and the risks it presents was also described in other studies (Miiller
et al., 2017). Family care partners expressed concern about the dangers of susceptibility to errors,
malfunctions, breakdowns and exposure to radiation, especially when using Global Positioning
System (GPS)-based tracking devices with the dementia population (Miiller et al., 2017). It is rec-
ommended that clear and transparent information about the potential risks of locator devices is shared
with persons living with dementia and their care partners (Freiesleben et al., 2021). Individuals with
dementia and care partners also benefit from education about the importance of having multiple
strategies to reduce the risks associated with getting lost (Alzheimer Society of Ontario, 2021). Since
each strategy will have some drawbacks and limitations, multiple strategies can compensate for one
another. For example, wearing a MedicAlert® bracelet can supplement the use of a locator device.

Despite the increased need for proactive strategies, such as locating devices to keep persons living
with dementia at risk of getting lost safe (Miguel Cruz et al., 2020), the usability and acceptance rates
for these devices remain relatively low (Demers et al., 2016; Miguel Cruz et al., 2020; O’Sullivan
et al., 2017). Exploring design opportunities and development methodologies for assistive tech-
nology can be a challenge, to mitigate this, as seen through factors identified in this study, an
effective strategy could be to incorporate end-user and relevant stakeholder engagement throughout
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the cycle, promoting the outcome of creative solutions (Azad-Khaneghah et al., 2020; Meiland et al.,
2017; Holthe et al., 2018; Lopes et al., 2016).

Strengths and limitations of the study

The strengths of this study include its qualitative approach to allow for an in-depth exploration of
a multifaced and complex topic (Morgan & Krueger, 1998; Stewart et al., 2007), as well as the
inclusion of a range of stakeholders that are involved in the use of locator devices (i.e. service
providers, persons living with dementia, care partners, technology developers). Another strength of
this study was the flexibility used to engage care partners as research participants. Care partner
burden was expressed among all participants which was exacerbated by the COVID-19 pandemic
and public health restrictions that reduced the supports available to this group (Canevelli et al.,
2020). We convened two small (i.e. 2-3 participants) focus groups to make the best use of their
valuable time and provide flexibility in scheduling to ensure that their voices were heard.

The authors acknowledge two limitations of this study. First, only English-speaking participants
who had no hearing, visual or severe cognitive impairments participated in this study. As a result, the
findings reflect the experiences of only those persons who participated. Second, while locator devices
are traditionally hardware, and more are becoming available in a combination of hardware and
software such as smart phone mobile applications (e.g. Life360; https://www.life360.com/intl/).
Although some participants referred to mobile application-based locator devices, it was not the focus
of'this study. As a result, not all of the findings will apply to mobile application-based locator devices.

Conclusion

Persons living with dementia who become lost is a growing public health concern. To minimize the
risks associated with getting lost and promote the adoption of proactive strategies to manage the risk,
we identified relevant factors that have an influence on the acceptance and usability of locator
devices. Such criteria were inclusivity, individualization, simplicity, features, aesthetic appeal and
ethics. This work highlights the complexity and importance of including multiple perspectives of the
usability of locator devices and the balance that needs to be achieved between a user’s autonomy,
independence and safety. Future directions are to development of an acceptance and usability scale
for locator devices, validate it with a wider user base, and disseminate the scale to community
organizations and service providers.
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