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Abstract

While technologies for aging in place are promoted to support care partners and people living
with dementia, perspectives of people living with dementia are underrepresented in both use
decisions among families and discussions within academia and industry. This mixed-methods
study examined the use preferences of twenty-nine people living with mild Alzheimer’s disease
(AD) for four categories of technologies: location tracking, in-home sensors, web-cameras, and
virtual companion robots. Participants completed a novel dyadic intervention, Let’s Talk Tech,
where they documented their preferences of the four technology categories for care planning
purposes. Post-test interviews were thematically analyzed and provide insight into selection
processes. Technology preferences varied considerably by and within participant living with mild
AD. Excepting location tracking, non-technology and low-technology options were more desirable
than the featured technologies. Control over technology use was of great importance to people
living with AD. Considerations given to technology preference selection imperfectly fit within the
new Health Technology Acceptance Model (H-TAM) developed for older adults. These findings
underscore the importance of including people living with dementia in decision making about
technologies to support care at home and the need for further personalization and tailorable
technological devices to accommodate and align with their preferences.
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Introduction

For decades, research has sought to better understand what drives technology adoption
among older adults, with the goal of helping them manage health conditions, maintain
quality of life, and age in place (Peek et al. 2014). Much less work has been done to
understand the perspectives of people living with dementia (PLWD) (van Boekel et al.
2019; Vermeer et al. 2019). Technologies for aging in place are increasingly viewed as a
worthwhile and cost-effective option to assist care partners in supporting PLWD (Astell et

"Correspondence Address: Natalie R. Turner, University of Washington, School of Social Work, 4101 15th Ave NE, Seattle, WA
98105, nturner2@uw.edu.

Conflicts of interest: The authors declare none.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Turner and Berridge

Page 2

al. 2019; Moyle 2019; Thordardottir et al. 2019), though a recent large clinical trial with
PLWD found no effect on cost or prolonged ability to live at home (Howard et al. 2021). Use
of various technologies used at home in dementia care can pose various risks such as threats
to privacy and autonomy, data security, and information overload for caregivers (Berridge et
al. 2021). Given this uncertainty in the context of strong momentum toward implementation,
it is critical that research attends to the technology use preferences and concerns of PLWD.

Preferences of PLWD for technologies used in care

Few studies examine how PLWD make or contribute to decisions related to technology

use in their care. Those that exist tend to focus on evaluating the acceptability of a

specific technology (e.g., location tracking) by PLWD and/or their care partners (Wan et

al. 2014; Thorpe et al. 2019; Stavropoulos et al. 2021). Studies have identified several
factors that influence technology acceptability for PLWD— divided into external barriers,
personal/perceptual barriers, and facilitators. External barriers include lack of formal support
in accessing and using technology, cost, and technology infrastructure, (e.g., internet
connectivity) (Gibson et al. 2015; Thordardottir et al. 2019; Vermeer et al. 2019). Personal/
perceptual barriers include a lack of awareness or experience with technology, extended time
to learn the technology or perceive a benefit, high technology complexity, stigma, and data
privacy issues (Holthe et al. 2018; Gibson et al. 2019; Thordardottir et al. 2019; van Boekel
et al. 2019). Examples of facilitators of technology acceptability are technology design (e.g.,
size, appearance, style), reliability, convenience, affordability, ease of use, low complexity,
familiarity with technology, perceived benefits, and care partners’ encouragement (Wan et
al. 2014; Holthe et al. 2018; Farina et al. 2019; Thordardottir et al. 2019; van Boekel et

al. 2019; Vermeer et al. 2019; Lariviere et al. 2021; Stavropoulos et al. 2021). Perceived
benefits of technology are largely centered around the care partner and their supportive
roles. For instance, tracking PLWD’s activity using a monitoring device may be accepted by
PLWD for the sake of their care partners (Gibson et al. 2015).

Decisions surrounding technology use and acceptance are also affected by personal
conceptions of values, such as privacy, autonomy, safety, restriction, and freedom. PLWD
and their care partners consider how using a technology may serve to enhance or conflict
with values important to them (Robillard et al., 2018; Wan et al., 2014). For instance,
technologies that enhance feelings of autonomy and independence are considered more
acceptable by PLWD (Godwin 2012; van Boekel et al. 2019), while experiences of
technology infringing upon privacy or restricting autonomy may be undesirable (Godwin
2012). These determinations of value concordance with technology use are individualized
and contextually dependent (Wan et al. 2014; Robillard et al. 2018). There is a need

for flexibility in technology use that accommodates individual circumstances, and for
discussions on use to consider personal values (Gibson et al. 2019; Berridge et al. 2021;
Lariviere et al. 2021; Berridge, Turner, Liu, et al. 2022).

Studies also highlight the role of care partners in initiating and reinforcing technology use,
sometimes without informing the PLWD (Wan et al. 2014; Gibson et al. 2019; Lariviere

et al. 2021). Care partners often decide to use technology for peace of mind about the
PLWD’s safety (Wan et al. 2014; van Boekel et al. 2019; Lariviere et al. 2021). The benefits
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care partners perceive could override potential concerns they may have about diminished
autonomy or privacy for PLWD (Gibson et al. 2015; van Boekel et al. 2019) and may result
in the exclusion of PLWD from decision making about components of their care (Miller et
al. 2016). This underscores the need to better understand how PLWD evaluate and consider
technology options, and for increased opportunities for communication between PLWD and
their care partners about these options.

Study intervention

This study presents findings derived from preferences documented by PLWD while
completing a dyadic intervention called Let’s Talk Tech that is delivered as a web-
application. Findings from the pilot study on desired outcomes of Let’s Talk Tech are
presented elsewhere (Berridge et al. 2022; Berridge, Turner, Liu et al. 2022). Let’s Talk
Tech is a self-administered dyadic intervention that supports education, comprehension, and
within-dyad communication about a range of technologies that are used to in dementia care
at home. Let’s Talk Tech facilitates informed conversation that enables PLWD and care
partners to talk about what matters to them and to create a technology use plan that aligns
with the PLWD’s values (Berridge et al. 2022; Berridge, Turner, Liu, et al. 2022). It is a
forward-looking process to document the preferences of PLWD before dementia undermines
informed preference formation and expression. After it is completed, the dyad is presented
with the summary of the preferences the PLWD selected after facilitated discussion with
their care partner for technology use.

To begin the facilitated dyadic conversation, Let’s Talk Tech asks PLWD to rate the
importance they place on key values that are implicated in technology use decisions: privacy,
feeling free to do as | want, continuing to live where | am, and feeling safe. It then provides
education about each of four categories of technologies used in dementia homecare:

location tracking, in-home activity sensing (with 4 different locations specified), home web-
cameras, and virtual companion robots that employ artificial intelligence. These data-diverse
technologies were selected based on the literature and Delphi survey process with domain
experts who identified technologies that will be most prevalent in dementia homecare in the
next five years (Berridge et al. 2021). The general function of each technology is presented
in a clear and concise manner for participants to understand what data the technology uses
and its primary purposes, followed by education about both the research-based values and
risks of use. Let’s Talk Tech facilitates within-dyad communication about each technology
category through a series of discussion and question prompts before asking the PLWD

to document their use preferences. In addition to questions on preferences for the seven
technologies, dyads are presented with non-technology and low-tech options to support care,
such as having more phone calls with friends or family or having more frequent visits.
PLWD are then asked about the desirability of these options (Table 3). Finally, Let’s Talk
Tech asks PLWD to select among five control options related to technology use in general,
derived from Berridge et al. (2021) and Berridge, Zhou et al. (2021). These options include
the ability to try out a technology before deciding to keep it, to pause a technology, to stop
using a technology, to know if a technology is being used, and to be asked again about using
the technology to see if feelings change (Table 4). The goal of these questions is to help the
PLWD consider their preference for these and to communicate those to the care partner.
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The Healthcare Technology Acceptance Model (H-TAM)

Study aims

Methods

One way researchers seek to make sense of proclivities influencing acceptance of
technology is through technology acceptance models. The Healthcare Technology
Acceptance Model (H-TAM) was recently developed to understand older adults’
considerations when presented with new healthcare technology (Harris and Rogers 2021).
We focus on H-TAM as a framework because of its unique targeted focus on technologies
used to manage older adults’ health conditions (here, Alzheimer’s disease).

H-TAM includes four predictors of technology acceptance: ease of use, perceived
usefulness, social influence, and facilitating conditions. The model identifies specific
factors older adults consider when presented with healthcare technology that influence
those predictors. Privacy, trust in the technology, technology complexity, and familiarity
are hypothesized to influence perceived ease of use. Perceived benefit, perceived need,
and relative advantage of the technology are predicted to influence perceived usefulness.
Trust in the person recommending the technology and advice acceptance are predicted to
affect social influence. Finally, price value and perceived compatibility of the technology
with one’s current context influence facilitating conditions (Harris and Rogers 2021). We
use H-TAM to organize our findings and clarify considerations important to PLWD when
contemplating technology use. Using H-TAM as an organizational frame also serves to
situate our findings within the current research on technology acceptance and inform the
model’s refinement.

We used a convergent mixed methods study design (Fetters et al. 2013) to answer the
following research questions: What are the choices people with mild AD make a technology
use planning process and why? And further, how well do these explanations given by
people living with mild AD fit the H-TAM? Data are the documented preferences from

the Let’s Talk Tech intervention paired with dyadic interviews that explain decision-making
processes and considerations. Our interview findings are presented by each predictor used
in the H-TAM. We discuss findings that did not fit this model and recommend potential
adjustments.

Participants and recruitment

The study took place in the United States. Twenty-nine dyads comprising people living
with mild Alzheimer’s disease (here, ‘people living with dementia’/PWLD) and their care
partners completed Let’s Talk Tech. The larger pilot study’s inclusion criteria were: 1)
member of the University of Washington Alzheimer’s Disease Research Center (ADRC)
clinical core or research registry with an ADRC diagnosis of mild Alzheimer’s disease
dementia; 2) 55+ years of age; 3) English-speaking; and 4) has a co-participant acting as the
primary support person for the PLWD willing to participate in the study who is 18+ years
of age and English-speaking. To meet diagnostic criteria of mild Alzheimer’s disease, older
adults needed a Clinical Dementia Rating (CDR) of 1 and a probable/possible Alzheimer’s
Disease diagnosis as determined by the University of Washington ADRC. Dyads needed to
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be able to complete Let’s Talk Tech together and one member needed to be able to access a
device with Internet connection.

The ADRC identified 110 possible participants living with mild AD, all of whom were
contacted via phone or email. Of these, 33 consented to participate in the study, 30 did not
respond to the invitation, and others declined to participate. In total, 29 dyads completed
the study (completion rate: 88%). All participants completed the informed consent process
and all PLWD had capacity to sign informed consent. All 29 dyads completed 100% of the
Let’s Talk Tech modules and, as a group, answered 98.5% of the preference questions. Each
participant who completed the study received a $150 Visa gift card for their time and effort.
See Berridge, Turner, Liu et al. (2022) for additional details on participant recruitment and
completion. The University of Washington Human Subjects Division approved this study.

Let’s Talk Tech presents four categories of technologies (location tracking, 4 locations for
in-home sensors, web-camera, virtual companion robot) in four modules, one at a time,
with prompts to discuss how each member of the dyad feels about each. The dyad is

then prompted to move on to the next questions where the PLWD is asked to select their
preference. Within the technology modules, PLWD are asked to document their preferences
on a total of seven technologies with the prompt, ‘Select the option that best reflects how
you currently feel: I want [technology] used with me/ | don’t want [technology] used with
me/ I’m not sure if | want [technology] used with me.” Open comment boxes are provided
for additional explanation. Participants are then asked questions about the desirability of
non-technology and low-tech options to support their care. At the end, PLWD document
whether they would want each of five options to enable control over technologies used

in their care in general, marking either ‘yes,” ‘no,” or ‘unsure.” Only the PLWD is asked

to document their preferences so that the care partner will have the PLWD’s preferences

to refer back to for consideration should they become a surrogate decision maker. After
completing Let’s Talk Tech, participants completed a dyadic interview via Zoom or in-
person according to participant preference (average interview length was 33 minutes, range:
15-75). Dyads were given the opportunity to be interviewed together or separately. All

but one dyad chose to be interviewed together. Two care partners requested time to be
interviewed separately in addition to the dyadic interview. Interviews centered around their
experience using Let’s Talk Tech, including questions on whether the intervention was
helpful, what it helped them to think about, and which technologies dyads had differing
opinions on. Dyads also provided explanations for the preferences selected by PLWD,
including concerns and perceived benefits.

Data & Analysis

The data for this analysis are PLWDs’ choices documented as part of Let’s Talk Tech and
post-intervention dyadic interviews. This source of data is unique for two reasons: 1) it is
inclusive of multiple categories of technologies and 2) unlike technology acceptance studies,
participants learned about, discussed, and documented together with their care partner their
choices for technology use in the form of a decision making and planning tool (Berridge,
Turner, & Liu et al. 2022). While Let’s Talk Tech enables communication between the care
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partner and PLWD, the preferences documented are those of the PWLD. The development
of the intervention and preliminary feasibility, acceptability and efficacy findings from the
pilot study are reported in Berridge, Turner & Liu 2022; Berridge, Turner, & Liu et al. 2022)

Mixed methods approach—\We used a convergent mixed methods study design (Fetters
et al. 2013). Technology preferences documented by PLWD within Let’s Talk Tech are the
quantitative data. Post-test structured dyadic interviews contextualize quantitative findings.
Analyses of the quantitative and qualitative data were conducted in parallel, with each
analysis procedure described below. Findings were then merged so the qualitative findings
could be used to expand upon the reasons for preference selection. Results from the
quantitative and qualitative analyses are integrated in the results section.

Quantitative analysis of documented preferences—Descriptive statistics and
frequency counts were used to summarize the technology preferences, technology
control options, and other desired care options documented by participants living

with dementia. Bivariate analyses were conducted to examine relationships between
participant characteristics and technology preference. Descriptive and bivariate analyses
were performed in R, mainly utilizing the dplyr () and tidyr () functions (R core 2020).

Qualitative analysis of interviews—The twenty-nine dyadic interviews and all free-
text qualitative comments within Let’s Talk Tech were thematically analyzed. Transcribed
interviews were coded and analyzed within Dedoose version 9.0.46 (2022) (Nowell et al.
2017; Deterding and Waters 2021). Codes were first generated deductively based on the
interview guide. For example, the interview guide included questions on what Let’s Talk
Tech helped dyads to consider and which technologies they had differing opinions on, and
so deductive codes included aspects of their discussion content. A primary coder coded the
transcripts. The codebook was refined as additional codes were generated inductively during
the coding process. Previously coded transcripts were updated to incorporate these new
codes. Then, a secondary coder reviewed the coding decisions. The primary and secondary
coder met to discuss and resolve the minimal discrepancies (Nowell et al. 2017). Codes
relative to technology preferences and the typed-in qualitative comments from Let’s Talk
Tech were used to identify themes that describe reasons for preference selection. After
coding was completed and themes were generated, results were mapped onto H-TAM as

a way to organize findings related to preference selection. While this study focuses on
PLWDs’ preferences, care partners sometimes summarized discussions or filled in when the
PLWD had difficulty remembering their experiences using Let’s Talk Tech. For this reason,
we include statements from PLWD and their care partners.

After presenting participant characteristics, results are presented in two sections. First, both
quantitative and qualitative findings on preferences for technology and non-technology
options and responses to enable control are presented. Second, we present qualitative
findings that describe explanations for these preferences, organized by the components of
the H-TAM.
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Participant characteristics

Table 1 provides participant characteristics. All dyads were living together, and all care
partners were spouses, except one who was the PLWD’s daughter. PLWDs’ ages ranged
from 59 to 82 years (Mean = 70; SD = 6.73), and care partners’ ages ranged from 55 to

83 years (Mean = 68; SD = 7.06). Participants were asked to write in their gender. Over
half (62%) of PLWD identified as male, with the remaining identifying as female. For care
partners, 38% identified as male and 62% as female. The majority of our sample (94.8%)
identified as white, with one PLWD identifying as African American and two care partners
identifying as Asian. The majority of PLWD (79%) received their Alzheimer’s disease
diagnosis more than one year ago.

Let’'s Talk Tech preference selection

Diversity of preferences of the featured technologies and other independent
living supports—Table 2 displays the technology preferences response totals for each
technology. People living with mild AD had diverse preferences across technologies.
Only one participant did not want any of the technologies, and no one wanted to use

all the technologies. The remaining 28 PLWD selected a mix of preferences across the
technologies. While there were diverse preference responses across participants, overall,
there were more ‘no’ responses than ‘yes’ or ‘unsure’ responses. Of the seven technologies,
location tracking was the most desired (18), while sensors in the kitchen were the least
desired (2). The bathroom and bedroom sensors generated slightly more ‘no’ responses
than all other technologies (20 and 21, respectively). Eighteen PLWD selected they would
not want sensors in the living room. Cameras garnered the most uncertainty (12 “‘unsure’
responses). The virtual companion was rated similar to the living room senor. PLWD
indicated they wanted to specify in which rooms a camera should or should not be placed
and at what times it should be used.

Preference for non-technology options—Let’s Talk Tech also captured preferences
for additional or alternative non-technology options that PLWD may want to use.
Participants could mark that they ‘may want’ any of these options in any combination with
the featured technologies presented in Table 2; that is, none of the options were mutually
exclusive. Table 3 presents how often each of these options were selected. Participants were
then asked about their selections during the interviews. Based on selections and interviews,
these options, especially those involving friends and family (e.g., more phone calls, social
outings, increased visits), were preferable to the featured technologies. However, based on
interviews, these options were not always viewed as accessible or reliable, especially during
COVID. For example, one care partner stated,

With COVID for starters...you can have a caregiver that you really like taking
care of your person and all of the sudden they’re down with COVID and they’re
out for two weeks and you’re scrambling to replace them. Whereas some of these
technologies would be probably a little more reliable.

PLWD desired options to enable control over technologies—The five technology
control options presented to participants were desired by PLWD (Table 4). The majority of
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PLWD wanted to know if a technology was being used to monitor them (27), to stop using

a technology if they became uncomfortable with it (26) to be able to pause a technology in
their home for privacy (25), try out a technology before deciding to keep it (24), and to be
asked again about these technologies to see if their feelings changed (21). When asked about
reasons for technology preference selection during interviews, PLWD also reported a high
desire for autonomy and control. Some PLWD associated using technologies with a lack of
control over their life. When explaining why he did not want location tracking, one PLWD
said, ‘you know it’s over when that happens. Control of your own life.’

Values of privacy, feeling free to do as | want, continuing to live where | am, and feeling safe
were all ranked highly on a scale of zero to ten. On average, PLWD rated continuing living
where | live as the most important (M = 9.53; SD = 1.14), followed by feeling safe (M =
8.96; SD = 1.71), feeling free to do as | want (M = 8.74; SD = 1.54) and privacy (M = 7.59;
SD = 1.67). We assessed possible relationships between preferences for each technology and
how participants rated each of these values and found no association for any of them.

Explanations for preferences

Understanding uncertainty—Interviews revealed three explanations for PLWD
selecting they were unsure if they wanted to use a given technology.

Unsure as a dyadic compromise.: In some cases, marking unsure represented a
compromise between PLWD and care partner preferences for that technology. Unsure as

a dyadic compromise reflected instances in which during the interview the PLWD conveyed
not wanting to use a technology that the care partner did express interest in using. In

these cases, the PLWD expressed not wanting to use a technology, while the care partner
conveyed wanting to use the technology or seeing its benefits. For example, in a dyad in
which the virtual companion was the only ‘unsure’ option selected, the members of the dyad
explained:

CP: The one about the companion, she was like ‘I don’t know about that.” PLWD:
It sounds a little creepy. CP: But you know when we talked about some of the
things that they put in that section, one of which was maintaining proficiency and
language, it’s like well, I can actually make sense.

In another case, the dyad described their disagreement over being monitored in the kitchen,
as the PLWD did not want to get caught baking cookies, an activity the care partner did not
want the PLWD doing. Reflecting a compromise, the PLWD selected ‘unsure’ for having
activity sensors in the kitchen.

Unsure as ambivalence or not applicable.: Selecting unsure was also used to represent
‘not applicable’ or ambivalence toward a technology. Unsure as ambivalence or not
applicable represented times where the PLWD or care partner indicated this technology
was not relevant to them or they had no preference, yet the PLWD selected ‘unsure.” One
care partner explained the PLWD *‘doesn’t care generally if she is monitored which wasn’t
really given as a choice. ‘I’m not sure’ is not the same as “I don’t care.”*
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Unsure to convey openness to considering it in the future.: Unsure was also selected
when PLWD did not want to use the technology but might be open to use later in their
progression. The care partner of a PLWD who selected ‘unsure’ for location tracking,
explained, ‘He was willing to consider a tracker or things like that later if needed and he’s
willing to come back and talk about those.’

How do participants’ priorities map onto the Healthcare Technology
Acceptance Model?—~Participants spoke directly to each predictor of H-TAM during
interviews. Below we map our findings onto each of H-TAM'’s predictors of technology
acceptance. We start each section with a brief description of factors that influence each
predictor, as identified in H-TAM. We then provide exemplar quotes illustrating how dyads
considered each factor.

Ease of use.: H-TAM posits that ease of use is affected by technology familiarity,
complexity, privacy, and trust in the technology (Harris and Rogers 2021), all of which
were discussed by participants during interviews. Dyads spoke of their familiarity with the
technologies featured in Let’s Talk Tech, such as using phone apps to track the PLWD’s
location. One PLWD explained, ‘The tracking the phone is fine, and we’ve always done

it. You know we do it with the kids so it’s not an issue of privacy for us.” In another

case, a care partner explained that a smart speaker responded to conversations in their
home inappropriately and alarmed them, so they selected ‘no’ for the virtual companion.
We found that dyads also considered what technologies would be the most feasible for the
PLWD to use, illustrating considerations of H-TAM’s technology complexity. One PLWD
explained she was open to ‘whatever | can understand and use.” Another PLWD explained
that while she might see the benefits in using a virtual companion, she was concerned when
her condition progressed it would scare her as she would not be able to rationalize who was
talking to her. Dyads discussed privacy concerns during the interviews, citing both concerns
over personal privacy (e.g., feeling watched or monitored) and data security (e.g., who has
access to feed). When thinking about security and access issues, one care partner said,

Who makes this? Amazon? And where is it connected? Is it connected to the cell
phone system and the internet? Okay, who’s listening? | could see hey there’s just a
lot of issues here. And trust and so on.

Usefulness.: According to H-TAM, three factors influence perceived usefulness: perceived
benefit, perceived need, and relative advantage. The PLWD and care partners in our study
discussed all three factors relating to usefulness. Care partners and PLWD discussed
perceived benefits of technology during interviews, such as an improved sense of safety,
security, and peace of mind. Participants also discussed instances in which they could
envision wanting or needing to use the technologies, which represented H-TAM’s perceived
need. Finally, relative advantage in H-TAM is ‘the degree to which a technological factor is
perceived as providing greater benefit’ compared to the current strategies (Harris & Rogers,
2021 p. 10).

During interviews, dyads discussed how using technology might give peace of mind, which
we found to represent a perceived benefit. For example, one PLWD wrote in the Let’s Talk
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Tech comment area under location tracking, ‘would give me peace of mind knowing that my
caregiver would know where | am especially if | were to get lost.” One care partner indicated
that using technology might enable her to feel more comfortable leaving her spouse at home
alone saying, ‘I don’t leave very much, and it kind of helped me to think about, okay, if |
were to be gone for six hours, what would that look like.” People living with dementia also
noted that they would be open to using a technology if it benefited their care partner. For
example, one said, ‘I certainly feel that if it’s needed for my care and if it helps whoever,
whether it’s [care partner name] taking care of me or someone else, then | am fine with that.”

With the virtual companion, dyads discussed the benefit of having something to answer
questions or to maintain the PLWD’s language functions. One PLWD commented that they
would use a virtual companion, ‘to have someone to talk to if [care partner name] runs a
short errand. Or someone to answer a question.” Another care partner explained their interest
in the virtual companion to converse with the PLWD in multiple languages: ‘So if she wants
it to do, like, her Portuguese, which she’s fluent in, you would be able to talk to it. She can’t
do that with me.” An additional perceived benefit identified during interviews was using
technology to answer questions related to health. For example, one care partner explained
they could envision using sensors at night to monitor for possible sleep issues.

Dyads also discussed a perceived need for technology in the future as the disease progresses
or for others with dementia who live alone. In this way, we found that perceived need

was linked to disease progression. One PLWD wrote in the Let’s Talk Tech comments on
location tracking, ‘In the future, if I am more at risk of getting lost, I’m willing to have

my spouse arrange it.” Another care partner described their discussion with the PLWD
saying, ‘I think the biggest one that we both felt he would possibly be open to in the

future, that would be beneficial, would be some kind of monitor... and I think we put on
there, [in] the garage because that’s where he’s most likely to get into trouble.” In both
cases dyads are considering how the disease may affect the PLWD in the future, such as by
increasing the risk of getting lost or the risk of falling in the garage. Their consideration of
disease progression influenced their thoughts on whether they might need to use a particular
technology, which demonstrates perceived need as described by H-TAM.

Our findings illustrate that insights into perceived need for the technologies were often
attributed to a perceived utility of the technology. Conversely, we found that selecting ‘no’
was attributed to a dyad not seeing the technology as useful, particularly because of the
presence of a cohabitating care partner. One PLWD explained, ‘At this time, my husband
lives with me and | don’t feel a need to use these instruments.” This finding can be linked
to H-TAM’s concept of relative advantage. Our findings indicated that if a PLWD had
consistent support, such as through the presence of a care partner, or did not perceive a need
for the technologies given their functioning, then there was no perceived advantage to using
them. For instance, one PLWD who selected unsure or no for each technology commented,
‘No problem calling people if | want to visit. | can still drive to familiar places and so | am
not trapped. | can entertain myself.” There was no perceived additional advantage to using a
technology to complete these tasks since the PLWD could still do them herself.
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Social influence.: H-TAM indicates that trusted relationships can influence an individual’s
preference for technology (Harris and Rogers 2021). In line with this, interviews indicated
that social influence was exerted by care partners on PLWD while documenting their
preferences in Let’s Talk Tech. Dyads participated in discussion and negotiation around the
PLWD’s expressed preferences. In cases where a PLWD selected ‘unsure’ as a compromise
with their care partners when there was a difference in opinion, the PLWD was not inclined
to use the technology but took the care partner’s feelings into account. Dyads also noted the
need for striking a balance between values. Some discussed negotiating concerns of peace of
mind with ensuring the PLWD’s safety. For example, one care partner explained,

...there may be some stuff that | need maybe more than you need, as far as my
peace of mind, and | think that was really helpful to see it, to talk. You’re already
really considerate and you want me to be out there, doing stuff and that might mean
maybe some of the three other [technologies] that we’re not interested in, maybe
that there’s space for you to think about that from that perspective.

Let’s Talk Tech is designed to elicit preferences from the PLWD, and the preferences
selected reflect those of the PLWD. However, dyads reported engaging in rich discussion
and negotiation that allowed them to ‘iron out’ plans related to use. This kind of back-
and-forth interaction highlights the influence of the care partner’s thoughts on PLWD’s
preferences.

Facilitating conditions.: Price value and perceived compatibility of the technology with
one’s current lifestyle are facilitating conditions in H-TAM, which were raised by
participants. Participants discussed their concerns about not knowing what models/brands
to buy, where to buy the technology, and how to find assistance in setting up or using the
technology. One care partner said,

After it was done, | started realizing that we’re in the ozone, as far as no info on
cost or installation. Costs of the basic electronics that are required, your iPhone,
your pad, your whatever, whether it’s covered by Medicare and Medicaid or grants.
No idea of the training.

Lack of training and support with technologies were concerning for dyads. Even those
spousal dyads with adult children found that those adult children were not always able or
willing to help set up technology. For example, one dyad wanted to use a smartwatch as

a tracking device but had not been able to receive assistance from their daughter or the
manufacturer in setting it up, so they were unable to use it. These experiences highlight the
need for external or instructional support.

Discussion

Our findings indicate that PLWDs’ desire for technologies used to monitor and support care
is not necessarily consistent across devices or data collection purposes. Preferences were
technology specific. No participant desired all the featured technologies. Participants were
more likely to not want than to want to use most of the featured technologies. When featured
technologies and alternatives to technology options presented to participants are examined
together, featured technologies except location tracking ranked lower in desirability than
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other options, with more opportunities for social engagement rising to the top. Some care
partners commented in interviews about how access to these desirable supports are not
within their power to control; that is, family and friends may not be available or willing
to help with these activities. This supports an understanding that preferences are likely to
be shaped by personal circumstances, needs, values in context, and negotiations with care
partners.

Location tracking was by far the most appealing technology of four featured technology
categories, though nine PLWD were still unsure if they wanted it used with them. The
appeal of this technology was linked to clarity about its perceived usefulness. Desirability
of each of four locations for sensors in the home varied by location, supporting the need

for tailored device options. While cameras in the home were the best understood by PLWD,
it also brought the most uncertainty about use. The option ‘unsure’ was used at times as a
compromise with a care partner when the PLWD did not want to select ‘yes.” Cameras may
be considered potentially more invasive because of their use of audio and visual data. This
finding, that the potentially more invasive of the featured technologies triggering the most
disagreement within dyads, is consistent with findings from another dyadic study with older
adults (not living with dementia) (Berridge and Wetle 2020). Cameras are being widely used
for a variety of purposes, both with and without the permission of people in range of view
or audio capture (Tan et al. 2022). These findings point to the importance of understanding
and respecting the boundaries PLWD might wish to draw when a camera at home is under
consideration.

Value ratings

We found no relationship between technology preferences and value rankings; however,
most rated each value as very important with little variation. This may contribute to our
finding of no association with specific technology preferences. It is also highly possible that
simple value ratings are not adequate to reflect context-embedded preferences, relationship
context, previous experiences or associations with a given technology, and the variety of
meanings people attach to values like privacy. This lends further support for personalized
and tailored approaches to discussing technology use.

The importance of control options

Our findings align strongly with the responses from a large survey of people who are not
living with dementia that examined the importance of the same options that enable control
over elder care technologies (Berridge, Zhou, et al. 2022). That study also found that control
options for technologies were important to the majority of older adult participants. While
the current study is based on a much smaller sample, the finding that these options matter
equally to people living with mild AD indicates that enabling control and privacy options
even in technologies for use with dementia care may be needed for person-centered care.
Importantly, 28 PLWD reported they did want to know if a technology is being used to
monitor them. This is of particular relevance to implementation practices in which the
assumption is more likely to be made that awareness is not important to PLWD. It is
possible that dementia may increase some peoples’ sensitivity to the possibility of deception,
however well intended, that could impact their sense of dignity or control. Both larger
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studies with more diverse samples and more in-depth qualitative studies are needed to better
understand this need.

Alignment with the H-TAM

Many but not all the considerations raised by PLWD in our study fit within the H-TAM,
developed by Harris and Rogers (2021). Dyads considered all “predictors’ of technology
acceptance in the H-TAM when discussing technology preferences: ease of use, perceived
usefulness, social influences, and facilitating conditions. In considering ease of use and
technology complexity, dyads discussed what technology would be most feasible for the
PLWD given their cognitive abilities. This finding extends the considerations of complexity
described by Harris and Rogers (2021) beyond complexity in technology design to personal
perspectives of complexity due to cognitive ability.

Harris and Rogers (2021) hypothesize that privacy concerns influence perceived ease of
use. While their conceptualization includes concerns for both personal privacy and data
security, the model does not include privacy’s multifaceted, contextual nature, which has
been articulated in other studies of remote monitoring with older adults (Berridge 2016).
Hensel et al. (2006) use a multifaceted conceptualization of privacy within their related
concept of obtrusiveness. Their definition of privacy includes controlling the sharing of
personal information and the accessibility of one’s person to others (Hensel et al. 2006).
Using this conceptualization, Reeder et al. (2016) found that both aspects of privacy were
of concern to older adults using in-home sensors. This mirrors our finding that dyads
considered multiple aspects of privacy, particularly personal privacy for both the care partner
and PLWD, as well as data security. The increasing use of devices with automation, such as
algorithmically-mediated decision making, is likely to heighten the importance of privacy,
transparency, and other data flow considerations for consumers (FakhrHosseini 2022).

One of the main perceived benefits of these technologies was peace of mind for the

care partner. The H-TAM primarily focuses on perceived benefit for the person using the
technology (Harris and Rogers 2021). Refinement of the model might take into account the
complex user component of decisions around technology (i.e., used with or on in addition to
by an older adult). The model does posit that trust in the person recommending technology
are predictors of acceptance. However, this does not encapsulate the idea that PLWD are
considering both benefits to themselves and their care partners when making decisions
around technology. As evidenced through multiple themes (unsure as a compromise,
perceived benefit, and social influence under H-TAM), the opinion of the care partner plays
an important role in the development of the PLWD’s preferences. Given the importance

of the care dyad in supporting someone living with dementia (in addition to many other
conditions (Lyons and Lee 2018)), use of the H-TAM for PLWD may require expanding the
idea of perceived benefits to better reflect the decision-making power dynamics of dyadic
partnerships.

Dyads also spoke to the importance of some non-technology options and their preference for
these options over the featured technology. While these non-technology or low-technology
options may be preferable, they may not be available or reliable. Such environmental/
resource constraints may affect decisions to use technology by contributing to perceived
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need. The facilitating conditions predictor of H-TAM does not quite capture these external
constraints that fall outside of technology-specific considerations. Focusing more on
individualized environmental and external constraints may be beneficial for identifying and
addressing external conditions that are potentially modifiable.

Finally, H-TAM does not incorporate considerations of autonomy and control, yet we found
that participants expressed a high desire for control options and autonomy in their own lives.
PLWD felt as though using these technologies signified a lack of autonomy and control

over their life. The potential for technology used in care to negatively impact personal
autonomy may be of particular importance to PLWD. Given the importance placed on
maintaining autonomy and control and the stress that their loss can cause (Shelton et al.
2018), incorporating these constructs could enhance this new model’s capacity to capture
factors that matter to many older adults, including those living with dementia.

Limitations

A limitation of this study is the small and racially homogenous sample of primarily spousal
dyads. We are not able to generalize technology preferences to the general population of
dementia care dyads. This is particularly relevant given what prior research has found with
adult children. For example, consistent with a small body of research (Berridge, 2016;
Godwin, 2012; Lariviere et al., 2021; Mort et al., 2013), a small dyadic study found that
adult children consistently favored the use of monitoring technologies more than their
parent (Berridge & Wetle, 2020). Adult children were also more confident they could
persuade their parent to use the technology and underestimated their ability to understand
the technology and the importance of engaging their parent in the decision making process.
It may therefore be even more critical to facilitate conversations with PLWD on technology
use preferences among care dyads with adult children. Additionally, dyadic interviews were
conducted with both PLWD and care partners present, meaning responses from the PLWD
may have been influenced by care partner presence. Future studies may want to consider
separate interviews, while bearing in mind challenges with memory and recall.

Conclusion

The preferences documented by participants living with mild AD regarding technologies
that employ a range of types of data about them were dynamic and relationally embedded.
Preferences within and across participants were diverse; acceptance or rejection of one
technology did not necessarily predict preferences for others. All five options that enable

a form of control were desired by most participants. Findings lend further support for
individualized and person-centered approaches to technology use in dementia care (Godwin
2012; Novitzky et al. 2015; Meiland et al. 2017; lenca et al. 2018; Robillard et al. 2018;
Berridge et al. 2021). Considerations expressed by dyads partially mapped onto H-TAM, the
most well-targeted technology acceptance model available for dementia care technologies.
Unaddressed factors that may be considered for model refinement include the value of
control, a multifaced conceptualization of privacy, and the shared nature of decision-making
with PLWD.
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It is important to note that acceptance is not the same as satisfied actual use, and a model

of acceptance will always be limited in its capacity to predict beyond that. The goal of our
work with Let’s Talk Tech is facilitating technology practices that work for all of those
involved, and our pilot research suggests that educating and talking with a person living with
dementia holds promise as an intervention and method to achieve that (Berridge, Turner, &
Liu 2022; Berridge, Turner, Liu et al. 2022). Our finding of no association between values
ratings and technology use preferences may indicate problems with attempts to automate
predictions of satisfied technology use by mapping implicated value weights to technology
choices. Perhaps what is most needed for personalized, control-enabling technology use in
dementia care is conversations directly with the person one is tailoring to, whenever possible
before dementia undermines preference communication. Understanding the most salient
factors, which technology acceptance models target, could help families better navigate
technology use decisions.
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Table 1.
Participant characteristics
Demographics (n, %) Care partner  Person living with dementia
Age (Mean, SD) 68 (6.73) 70 (7.06)
Gender
Male 11 (38) 18 (62)
Female 18 (62) 11 (38)
Race
White 27 (93) 28 (97)
African American 0 1(3)
Asian 2(7) 0
Hispanic/Latino Ethnicity (missing 7 care partners) 0 0
Sexuality (missing 2 PLWD)
Gay or leshian 0 0
Bisexual 0 0
Straight or heterosexual 28 (97) 27 (100)
Queer 0 0
Not listed here 1(3) 0
Time since dementia diagnosis
Within past 12 months 6 (21) -
More than one and less than two years 4(17) -
More than two and less than three years 4(17) -
More than three and less than four years 8 (35) -
More than four years 7 (30) -
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Table 2.

Frequencies of technology preferences for each of the seven technologies

Technology Yes No Unsure
Location tracking 18 2 9
Sensor

In the bedroom to tell if someone is restless at night and when they get up 8 20 1

On the bathroom door to count how many times they are going into the bathroom 5 21 3

In the kitchen to tell how much time they may have spent preparing meals 2 18 9

In the living room to tell for how long they are sitting at a time 6 18 5
Camera in their home 4 13 12
Virtual companion that talks and listens 5 18 6

Note: N =29
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Table 3.

Desirability of alternatives to the featured technologies

Page 20

Alternatives to technologies presented

Number selecting they ‘may want’ each option

Have more phone calls with friends or family

Wear a medical alert bracelet that has my emergency contact and medical conditions on it
Have more social outings and activities with other people

Have more frequent visits by others

Have a personal emergency response system (with a button to push, like LifeAlert)

Go on walks with others so | don’t get lost

Have an alarm on my home’s door so someone knows when 1’m coming and going

20
19
19
19
16
11
6

Note:N =29
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Table 4.

Frequencies for selection of technology control options

Option Yes No Unsure
| want to try out a technology that is used in my care before deciding to keep it 24 0 5
| want to be able to pause a technology in my home when | want privacy 25 0 4
| want to stop using a technology if | become uncomfortable with it 26 1 2
| want to know if a technology is being used to monitor me (1 missing) 27 1 0
| want to be asked again about these technologies to see if my feelings change 21 5 3

Note:N =29
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