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Abstract

Background: The population of Europe is aging rapidly. Most community-dwelling older adults (CDOAS) want to remain in
their homes, particularly those experiencing functional decline. Politicians and academics repeatedly praise technological
instruments for being the preferred solution for helping older adults with deteriorating health to remain at home.

Objective: This study aimed to understand the perceptions of CDOAs and their informal caregivers (ICs) and professional
caregivers (PCs) about technol ogies that can help keep older adults at home.

Methods: This qualitative study used personal interviews, focus groups, and photo-€licitation interviews to better understand
the perceptions of a convenience sample of 68 CDOAs, 21 I1Cs, and 32 PCs.

Results: A fraction of CDOAs did not perceive technological instruments to be a very useful means of helping them remain at
home. However, the ICs and PCs were more positive. The CDOA s preferred and were more willing to adopt technol ogies related
to their mobility and safety and those that would help slow down their cognitive decline. The ICs preferred technological aids
that assist in the activities of daily living aswell as saf ety-rel ated technol ogies for detecting falls and helping to locate disoriented
older adults. The PCs preferred integrated communication and information systems to improve collaboration between all
stakeholders, housing equipped with technologies to manage complex care, high-performance ancillary equipment to transfer
people with reduced mobility, and surveillance systems to ensure safety at home.

Conclusions; Although our study reports that CDOAs have limited interest in innovative technologies to help them remain at
home, their technological skills will undoubtedly improve in the future, as will those of 1Cs and PCs. Technological tools will
play an increasingly important role in home health care.

(J Med Internet Res 2020;22(6):€17930) doi: 10.2196/17930
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Introduction

Background

The population of Europe is aging rapidly [1]. Most countries
will have to cope with increasing numbers of frail,
community-dwelling older adults (CDOAS) who arelosing their
autonomy and becoming dependent on assistance [1]. Despite
their disabilities, 9 out of 10 CDOASs want to remain at home,
even those experiencing significant functional decline and loss
of autonomy [2]. Inthiscontext, caring for CDOAs has become
amajor health care, social, economic, and political issue [3].
Demographic transition results in an aging society, with fewer
young adults available to support the needs of a dramatically
rising number of dependent older adults [4]. The costs of
specidist home care and socia care to support CDOAS will
increase exponentialy. Innovation in the management of
person-centered care is unavoidable, and it must consider
medical history, life expectancy, economic constraints, and
society’s expectationsfor optimal autonomy and mobility [5,6].
Technology can provide proactive solutions for some of the
main health and societal problems encountered during aging,
such as loss of independence, chronic diseases,
psychopathological disorders, and falls at home [6,7]. Despite
the omnipresence of technology in modern society, research
into its use for improving the daily lives of frail, cognitively
impaired CDOAsislimited in naturaistic settings. Technologies
can offer innovative ways of improving the health and quality
of life of frail CDOAs—or other people losing their
autonomy—and help them to remain at home [6].

Technology amed at older adults is usually termed
gerontechnology (which this paper will use as a synonym of
technology). It is destined to have an important future role in
providing support and solutions, monitoring health status to
optimize autonomy, and improving the quality of lifeof CDOAS,
regardless of their level of dependency [8,9]. Gerontechnologies
usualy have two main, and in most cases, complementary
purposes. (1) strengthening the (objective) monitoring of older
adults by remotely collecting large amounts of datato alert their
informal caregivers (ICs) or professional caregivers (PCs) about
health decompensation, so that they can anticipate and
implement appropriateintervention strategies, and (2) remotely
intervening with CDOAs for the first interaction (using voice
or images) [10].

Cornet and Carre[11] mentioned that certain technologies could
help maintain levels of autonomy despite debilitating age-related
diseases, improve socia cohesion, reduce loneliness, compensate
for declining capacities, help both ICs and PCs, and, finaly,
reduce some of the effects of pathological aging. Science and
technology will also serve CDOAs by ensuring safer
environments, promoting and strengthening their independence
and quality of life, and supporting both their ICs and PCs
[11-13]. New devices should make it possible to alert ICs and
PCs about the risks of health decompensation so that they can
anticipate and implement appropriate intervention strategies or
even intervene remotely, thus reducing the burden on both
groups of caregivers [14]. Severa studies have shown that
telehealth (ie, technological solutions that enable remote
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monitoring of health status) is effective in improving the
well-being and quality of life of CDOAs[15-17]. Technological
instruments also alow usersto participate actively in their health
care and treatment follow-up [18,19]. Despite this potential, the
perceptions of CDOAs and their ICs and PCs about the
usefulness of technologiesin maintaining their health status and
helping them to age well at home have only rarely been
examined. Previous studies have demonstrated that
gerontechnologies are seldom used actively by older adults
themselves, and indeed, the vast mgjority were unaware of their
existence [20,21]. However, in recent years, there has been a
resurgence of creativity in this field, involving academic
researchers, private companies, and public health care services.
Questioning the utility of new technologies, their potential uses,
and their acceptance and limitations remains relevant [22].

How are technologies that help them remain at home perceived
by CDOAs, their ICs, and PCs? More specifically, how do they
rate their actual and potential utility?

Objectives
This study, overall, aimed to examine and understand the

perceptions and utility of these technologies among physically
and cognitively dependent CDOAS, their ICs, and PCs.

Theoretical Framework

This study was guided by the theoretical framework devel oped
by Peek et al [23] and is thus based on the basic components of
accepting technology as stated in the resultsand finding it useful.
This framework integrates several factors: (1) utility and ease
of use; (2) covering basic needswith technologies; (3) the sense,
meaning, acceptance, and value of these technologies; and (4)
technologiesthat help regain or maintain autonomy. According
to Peek et al [24], technology can play arolein helping CDOASs
remain independent, active, and healthy for aslong as possible.
Previous studies indicate that the current models of technology
acceptance lacked essential predictors, specifically for older
adults [25,26].

Methods

Design

This international multicenter study used a qualitative design
to collect data on the perceptions of CDOAS, their ICs, and PCs
using oneto-one interviews, focus groups (FGs), and
photo-€elicitation interviews (PEIs). Reporting on the study was
based on the checklist for the explicit and comprehensive
reporting of qualitative studies[27].

Population and Settings

The study population included CDOA men and women, aged
>65 years, living in the French department of Haute-Savoie or
the French-speaking part of Switzerland's canton Valais, and
with a medical prescription or indication for home care. The
reason for examining perspectives in 2 countries was not to
comparetheir populations but rather to explore acommon issue
together (especially in a border area) and codevelop
implementable recommendations for clinical practice and
technology companies. ICsand PCsinvolvedin clinical practice
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and employed in 1 of the 5 different community health care
centers (2 in France and 3 in Switzerland) were a so questioned.

Participant Recruitment

A similar sampling strategy was applied to CDOAs in both
countries. On the basis of the comprehensive geriatric
assessment database in the Autonomy Scale of Gerontology
and |so-Resource Groups (AGGIR) [ 28], researchers categorized
the functional state of potential participants into 1 of the 3
relevant categories. (1) independent CDOA sustained with meals
and cleaning services, (2) mainly physically impaired CDOA,
or (3) mainly mild-to-moderately cognitively impaired CDOA.
CDOAs who were unable to understand and speak French or
who lacked the capacity for discernment to consent were
excluded.

The AGGIR scale includes 2 types of variables: discriminative
and illustrative. Discriminative variables evaluate coherence,
orientation, washing, dressing, feeding, excretion, transfers,
moving indoors, moving outdoors, and remote communication.
These elements are assessed via a clinical evaluation carried
out in the home of the CDOA by a nurse, who chooses from
among 3 criteriafor each variable: (1) the person can complete
the activity alone, (2) the person can complete the activity
partialy, or (3) the person cannot complete the activity. Each
criterion is also evaluated based on whether the person carries
out the activity spontaneoudly, totally, usually, and correctly.

The AGGIR scale is the officia national tool in France for
comprehensive geriatric assessment under home health care
settings. It classifies the geriatric profiles of home-dwelling
adultsinto 6 categories (Groupes | so-ressources; GIRs). GIRs
5 and 6 designate independent CDOAs who only receive
minima home help, such as meals, cleaning, and shopping.
GIRs 3 and 4 designate CDOAs with mostly physical
impairments, and GIRs 1 and 2 designate CDOAs with mostly
cognitiveimpairments but also some physical impairments. The
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AGGIR tool uses clinical observations and questions ICs and
older adults themselves on their need for assistance in the
essential activities of daily living (ADL). Indeed, AGGIR is
based on thetopicsintheKatz ADL scale, which also classifies
CDOAs as independent or physically and/or cognitively
impaired. Our study did not use the mini-mental state
examination. The research team’s geriatrician (NV) clinically
judged the participants’ physical and mental health statuses. In
agreement with the ethical committee’s expectations concerning
the use of existing clinical data, psychiatric diagnoses were not
explored prospectively, asthiswas beyond the aim of this study.
A detailed explanation of the tool is provided in Multimedia
Appendix 1.

All 5 centers used randomized sampling to select CDOASs in
their respective AGGIR categories (independent, physically
impaired CDOAs, and cognitively impaired CDOAS).
Multimedia Appendix 1 presents detailed information on
categorization using the AGGIR tool. In addition, significant
ICs, designated by their CDOAS, were asked to participate in
a persona interview and a PEI. The number of I1Cs recruited
was proportional to the CDOA dependency classifications. In
collaboration with their supervisors at the 5 community health
care centers, purposive samples of PCsinvolved in direct daily
care were invited to participate in 1 of 4 FGs.

Data Collection Procedure

This study was approved by the Human Research Ethics
Committee of the Canton Vaud (CER-VD — 2017/000789),
Switzerland, and the French Data Protection Authority. Data
collection took place from September 2017 to June 2018. After
the CDOASs, their ICs, and PCs had given their written informed
consent to participate, the study nurse collected the participants
sociodemographic, professional, and health status data (only
for the CDOAs) and conducted the scheduled interviews (Figure
1).

Figure 1. Data collection procedure among the community-dwelling older adults, informal caregivers, and formal caregivers.

Study population in Switzerland (CH) and France (FR)

Community-dwelling older adults (n = 68)

Informal caregivers (n =21}
Formal caregivers (n = 32)

Community-dwelling clder adults (n=68)

Valais-CH [{n=28)
Haute-Savoie- FR (n=40)

Individual semi-structured
interview

Photo-elicitation interview
qualitative data collection

Photo-elicitationinterview
quantitative data coliection
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Informal caregivers(n=21)
Valais-CH[n=8)
Haute-Savoie-FR [n=13)

Individual semi-structured
interview

Photo-elicitation interview
qualitative data collection

Photo-elicitation interview
quantitative data collection

Formalcaregivers (n=32)
Valais-CH {n=16)
Haute-Savoie-FR [n=16)

— Focus groupinterview

Photo-elicitation interview
qualitative data collection

Photo-elicitationinterview
quantitative data coliection
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Community-Dwelling Older Adults

A randomized sample of CDOAs was selected from the 3
categories defined using the AGGIR tool (ie, independent,
physically impaired CDOAS, or cognitively impaired CDOAS).

Thus, CDOAswith no limitations according to the AGGIR tool
were placed in the independent group, those with physical
limitations (eg, traveling and dressing) were categorized in the
physically impaired group, and those with cognitive limitations
(eg, communication and orientation) joined the cognitively
impaired group. Older adults with cognitive and physical
limitations were included in the group corresponding to their
most pronounced limitation.

Candidates were contacted by telephone and invited to
participate. Potential participants received written information
about the study before any data were collected. After 48 hours
toreflect, aresearch assistant contacted the potential participants
by telephone to address any queriesthey may have and to obtain
their verbal consent to participate in the study. On their
acceptance, the assi stant made an appointment with the CDOAs
for providing more information about the study and to collect
the signed consent to participate in the study, before the
interview stage. On the day of the interview, the interviewer
verified that the participants understood all theinformation and
the implications of participation. Data collection used 10
photographs of relevant technologies and an interview guide
developed from a literature review [29]. Audio recordings of
the interviews were made.

Informal Caregivers

The CDOAsi dentified their significant |Cs. Theoretical samples
of 3 to 4 ICs per type of CDOA (independent, physically
impaired, or cognitively impaired) were selected by each of the
5 community health care centers, and they were invited to
participatein apersonal interview and aPEl. Those without the
capacity for discernment were excluded. Audio recordings of
the interviews were made.

Professional Caregivers

In collaboration with the supervisors at the 5 community health
care centers, 4 FGs were organized (2 in France and 2 in
Switzerland), each with 7 to 8 PCs. The research team proposed
meeting dates and timesfor the FGs. The PCswho werewilling
to participate signed the consent form beforehand, and audio
recordings of the FG discussions were made.

Data Collection I nstruments

The research team developed and tested guides for the
one-to-oneinterviews and PEIsfor the CDOAsand ICsand for
the FGs. The interview guides encouraged the participants to
discussrelevant research issues by asking open-ended questions.
The interviewer could reformulate, reorganize, or clarify
guestions to gain a deeper understanding of the participant’s
answers. The guides also helped the participants to better
identify practical technologies that might improve health care
[30,31]. Data collection using PEls involved including
photographs of relevant technologiesinto theinterview [32,33].
The PEI guide contained 10 photographs, selected using the
research team’s empirical expertise (Multimedia Appendix 2),

http://www.jmir.org/2020/6/€17930/

Verloo et al

from arecent classification of gerontechnologies[29]. The PEI
guide was used at the end of the personal interviews and FG
discussions. Each participant was asked to select one or more
technologiesthat they thought would be useful to the 3 separate
groupsof participants (CDOAS, ICs, and PCs). Each photograph
was presented in turn with information on the respective
technology. The CDOAs were asked, “What do you think of
this technology? What could you use it for?” When all the
photographs were laid out on the table, they were asked to
choose the technol ogy that seemed the most useful or acceptable
intheir daily life. The |Cswere asked, “What do you think about
this technology? How could it be useful to you as an informal
caregiver? Among al these photographs, could you choose the
one that seems the most useful in your daily life?” The PCs
were asked, “What do you think when you see thistechnology?
How could you use it? Which of these technologies would you
retain, whether for the help it could provide you or for the help
it could provide the clients you work with?” Multimedia
Appendix 2 presents the technologies included in the PEI.

Data Analysis

Descriptive statistics were compiled to describe the participants
sociodemographic, health, and professiona characteristics as
well as the technologies selected. Statistical analyses were
performed using the IBM Statistical Package for the Social
Sciences 25.0 [34]. Persona interviews, PEls, and FG
discussions were transcribed and analyzed using a qualitative
content analysis approach [35,36] using NVivo 12 (Qualitative
Software International) software [37]. The PElIswere analyzed
inparallel using atransversal iterative process and by developing
emerging themes. We adopted the approach described by
Graneheim and Lundman [35] to ensure the reliability of the
results. The interview transcripts were read several times to
obtain asense of thewhole. Given the context, units of meaning
were condensed into descriptions close to those of the
transcripts’ contents and, asfar as possible, to an interpretation
of their underlying meaning (the latent content). Data were
condensed for analysis and examination of their content based
on the one-to-one interview guide. Once condensed, the units
of meaning were considered as a whole and were abstracted
into themes. An 8-hour process of reflection and discussion by
the research team resulted in an agreed set of themes. Theresults
were presented in the light of the categories taken from the
condensed interviews, and the occurrences selected were
illustrated with significant examples, including transcriptions
from the interviews. For reasons of confidentiality, reporting
considered the CDOASs, ICs, and PCs as 3 groups, without
distinguishing health care centers or nationalities.

Results

Samples

The study sample was composed of 68 CDOAS, 21 1Cs, and 32
PCs. The distribution between the French and Swiss centers
was 40 and 28 CDOAS, 13 and 9 ICs, and 16 and 16 PCs,
respectively.
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Sociodemogr aphic Data

Community-Dwelling Older Adults

Of the 68 CDOAS, amost three-quarters were women (50/68,
74%), with an average age of 82.3 years (SD 7.2; median 82);
approximately two-thirds (41/68, 60%) lived in urban areas.
Table 1 presents their sociodemographic data and dependency
categorization based on the AGGIR scale (M ultimedia A ppendix
1).

Informal Caregivers

The average age of the 21 ICswas 68.4 years (SD 13.8; median
68), with 16 women and 5 men. Most wereretired (n=13), lived

Verloo et al

in urban settings (n=13), and took care of aloved one with a
cognitive impairment (n=12) who required partial assistance
with the ADL (n=6; Table 2).

Formal Professional Caregivers

A total of 4 FGsof 8 participants each brought together 32 PCs,
all employed at community health care centers. Their average
agewas 46.7 years (SD 9.4; median 47) and most were female.
Their varied professional roles included physicians, nurses,
social workers, nursing assistants, care assistants, and
occupational therapists (Table 3).

Table 1. The sociodemographic characteristics and functional status of community-dwelling older adults (N=68).

Sociodemographic characteristics and functional status Values
Age (years)
Mean (SD) 82.34(7.2)
Range 64-95
Sex, n (%)
Male 18 (26)
Female 50 (74)
Place of residence, n (%)
Rural 27 (40)
Urban 41 (60)
Level of independence, n (%)
Independent 24 (35)
Physically impaired 23(34)
Cognitively impaired 21 (31)
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Table 2. The sociodemographic characteristics of informal caregivers (N=21).

Sociodemographic characteristics Vaue
Age (years)

Mean (SD) 68.4 (13.4)

Range 43-88
Sex, n (%)

Male 5 (24)

Female 16 (76)
Loved on€'slevel of independence, n (%)

Independent loved one 3(19)

Physically impaired loved one 6 (29)

Cognitively impaired loved one 12 (57)
Relationship with loved one, n (%)

Spouse 9(43)

Daughter/son 9 (43)

Brother 1(5)

Friend 2(9)
Occupation, n (%)

Professionally active 8(38)

Retired 13 (62)
Place of residence, n (%)

Rural 8(39)

Urban 13 (62)

Table 3. The sociodemographic and professional characteristics of professional caregivers (N=32).

Sociodemographic and professional characteristics Value
Age (years)
Mean (SD) 46.7 (9.1)
Range 25-60
Sex, n (%)
Mae 3(9)
Female 29 (91)
Profession, n (%)
Nurses 11 (34)
Social workers 2 (6)
Occupational therapists 1(3)
Physicians 3(10)
Care assistants 10 (31)
Nursing assistants 3(10)
Supervisors 2 (6)
Findings 12 hours and 25 min with their ICs (mean 35 min, SD 13 min;

We recorded a total of 40 hours and 53 min of persona
interviews and PEls with CDOAs (mean 36 min, SD 13 min;
median 35 min; minimum 16 min and maximum 76 min) and
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median 34 min; minimum 13 and maximum 65 min). We
recorded afurther 4 hours and 50 min of interviews with the 4
FGs (mean 75 min, SD 6 min; median 72 min; minimum 71
min and maximum 85 min).
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In light of the theoretical framework adopted [24], we applied
our deductive content analysis along three thematic axes: (1)
usefulness and meaning of technology to support the needs of
CDOAs, (2) strategies to increase (ease of) technology use
among direct and supporting stakeholders, and (3) acceptability
of using technology to remain at home among direct and indirect
users.

Usefulness and Meaning of Technology to Support the
Needs of Community-Dwelling Older Adults

Community-Dwelling Older Adults

CDOA s perceived technol ogy as something that could be useful,
especialy for other older adults with health problems, but they
rarely saw any sense in using them themselves, except when
they had significant difficulties with their ADLs. CDOA 6 said
that technology was:

For people who can't get anything done alone.
CDOA 63 thought it might be needed in future:

Not for the moment, anyway. Maybe in a few years,
yes, let's say, if | have problems in a few years,
because | have...well, because of my age!”

CDOA 53 had negative perceptions:

Because all these..these modern techniques, and
everything, don’t interest me much. Becauseit doesn’t
match my past life at all.

CDOA 73, however, held an opposing view:

But if something can make life easier, why not? At
my age, now' sthetimeto try.

The concept of technology, in general, was often misunderstood.
CDOA 75 exemplified this:

Technologies? What do you mean by technol ogy?
Some CDOA s stated that technology could be useful but not in

their current situation. CDOA 9 stated that they did not see any
need for it in their current situation:

It works automatically, huh? Of course, but for the
moment, it’s not for me.

CDOA 13 thought that some devices might be useful to them
if they had more severe health problems:

| think that I’d have to be really bad, huh, to put this
thing on.
The (positive or negative) interest in technol ogieswas a so often
stated by this group. CDOA 9's positive perceptions of
technology were typical:
WAll, | think it's...it's 2017; | think it's a necessity,
isn'tit?
CDOA 85 spoke out against technology:
And then, it's no good at all. Sometimes it's
completely harmful, like when things are made

available to people, like me, who aren’'t always able
to understand.
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Among CDOAs with mainly cognitive impairments, the word
technology, without context, was not really understood. As
CDOA 82 said:

| don’t know what that means.

The relatively independent group mainly spoke about how
technology could be useful for others. CDOA 7 gave their
opinion:;

Well, it's good for people who don't have many
visitors or people who don’'t get any help from their
families. And I’m not one of them. So then, no.

Misunderstandings about the term and the meaning of
technology itself, as in the other groups, came up regularly.
CDOA 10 expressed thisas alack of knowledge:

| don’t know which technologies, that’s the problem.
That'sbecause | don't understand everything...I don’t
get it...because, well, | know there are a lot of things
now, but | don’t know everything about them.
Positive and negative assumptions appeared in similar
proportions among the independent group, as they did for the
other 2 groups. For example, CDOA 72 gave their opinion on
theinternet:

Today, what | don’t agree with is the internet. It's
going to destroy the planet. That's it, one way or
another becauseit isso dangerous, especially because
of those who know it very well, they could flatten the
whole world. So, I'm really not interested in the
internet; so I’'m not interested in computers either.

CDOA 83 shared their positive perception:
Ifit'seasier for us, if it can help us out, why not, eh?

Informal Caregivers

Some | Cs considered technol ogies potential ly useful in helping
CDOAs remain at home, whereas others considered them as
indispensable. Their perceptions on the usefulness of a
technology seemed to depend mainly on their current state of
health, their own openness to technologies, and the costs
involved. Different ICs expressed these aspects as follows:

The thing that might encourage me is if it, err, her
case worsened. [IC 38]

She has already been offered them, but she doesn’t
want them. [IC 56]

Yes, change. | think if we change things, | think it
would be complicated for her. [IC 38]

Oh, well, that must be very expensive. [IC 43]

Professional Caregivers

PCs perceived technology as useful, but they specified that there
was the risk of creating distance in their relationship with the
persons in their care and that technology must complete and
complement a PC's work, not replace it:

It can only be complementary. At some point, it makes
senseif areal person hasto beinvolved. [FG 2]

Moreover, the indication chosen for the use of a specific
technology should not only reassure ICs:
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What worries me is situations like this, where the
children have even put cameras in the bedroom, not
to monitor their parents, but rather to reassure
themselves. [FG 2]

Technologiesthat could beintroduced to enhancethe daily lives
of CDOA sinclude furniture with home automation technologies,
suitably adapted public transport, and an elderly friendly urban
architecture in environments that facilitate transport mobility:

Wk often have patients who have to take taxis or be
driven to hospital or to a medical consultation in
town...It'sareal transportation problem. [FG 2]

Fifteen years ago, they were all at home, they didn’t
move. Now you see some, | don’t know how many, in
the city center, using their rollators. It's pretty
impressive. Soon, they'll invent rollator parking lots.
[FG1]

Urban living could also be rethought, perhaps by setting up
socia centers for CDOAS, on the same principle as youth
centers:

Architecturally, it would have to be equipped with
ramps for the handicapped, for the roomswhere they
can meet up. Aswe do for youth centers, why not build
a place for older people with physical difficulties?
[FG1]

PCshighlighted their lack of knowledge about the technological
devices available on the market and their lack of training on
how to pass on skillsto CDOAs and ICs:

| don’t have much knowledge about this. It’'strue and
it makes sense that some training on thiswouldn’t be
bad. [FG 2]

Strategiesto I ncrease Ease of Technology Use Among
Direct Users and Supporting Stakeholders

Community-Dwelling Older Adults

Encouragement from children and grandchildren, financial help
for purchasing technology, and increasing feelings of safety
were the main strategies identified by CDOASs themselves for
improving the ease of use among their peers. For the groups
with mainly physical and cognitiveimpairments, encouragement
to usetechnol ogy by children and grandchildren was mentioned
as an important strategy. Family members often gift devices
that they no longer use to their older adult relatives. Children
choosing devices, such as remote alarms, was also afacilitator
of technology use. CDOAs mentioned that receiving financial
aid for the acquisition of a device was a facilitator, as was
receiving recommendations from PCs. CDOA 35 exemplified
the assistance received from PCs:

Thereisahome for the blind; they proposed it to me.
And they sold me the [talking] watch.

CDOA 76 stated:
Yeah, that'sright. So, my granddaughter hasatablet,
and my son put my number into it.

Several facilitatorsto improve beliefs about and attitudestoward
technology emerged during the interviews, one being that a
device can improve feelings of safety. Financial assistance can
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be considered a facilitator because it influences people’'s
willingness to acquire a device. Indeed, for the group of
independent CDOAs, financial support for buying adevice and
receiving help on usage were the main facilitators of their use.
CDOA 84 explained their situation:

Listen, my son gave me this mobile; | didn’'t want it.
And hesaidto me, “ It'll be easy” Anyway, there you

go.
CDOA 83 said:

Someone should come and explain and turn it on and
say “ You have to do this and do that”

Again, with regard to beliefs and attitudes, a technology that
made participants feel safer was the main facilitator of use
among this group. CDOA 84 explained this in relation to their
personal situation:

And then | was unsure, and | was thinking about it,
but as | said, | was putting it off and putting it off.
And then there's the personal side, you see? | have
great neighbors, but the young ones work, and the
old ones are no stronger than me, right? So, | said,
“Oh, well!” and then it’s a bit of a safety thing, even
though, as| said, | hope I'll never need it.

Devices properties, such as ease of use, also influenced
CDOAs. CDOA 10 described using a stair-lift:

Yes, usage. You press a button; there’s nothing
complicated, eh? Thereare knobs, one at the top, one
at the bottom, so it depends on where you are. Well,
you grab the knob. And then, if you go up the stairs,
you use the stair-lift device.

Informal Caregivers

Some | Cs supported the use of technologiesif they found them
useful and easy to use. As1C 43 said:

If it isa technology that can help me, | will accept it.
If it can lighten the burden of helping her.

Surprisingly, other ICs would only introduce -certain
technologies if the CDOA's state of health deteriorated.
Nevertheless, ICs often felt that they lacked the knowledge to
use technologies properly. AsIC 71 said:

| like the technological side, but | just have one
problem with it. It's clear that people who weren't
born in the technological age, or who haven't got
themselves up to date by 50 or thereabouts (are going
to have trouble). | even find that I'm often
overwhelmed.

ICs dso noted their relatives lack of motivation about the
introduction of new technologies:

Ah, well, it's certainly a very good thing, but she still
hasto want to do it. She’snot on board with all that's
modern. So, she'll say no to that [1C 43]

The ease of use of technologieswas overrided, as perceived by
the ICs, by the fear of making mistakes when using them or of
infringing on the CDOA’s privacy and autonomy.
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Professional Caregivers

PCs mentioned that the context of technology implementation
was important in its ease of use:

Older adults just need to be interested in new
technologies. They are pushed towards it by their
children—by their grandchildren, especially. [FG 2]

Sometimes a neighbor will say, “ You know, I’ ve got
a rollator, and it goes great;” and that's it. It's not
some young woman who comes in and says, “ Thisis
what you need” [FG 1]

Indeed, technologies were accepted more readily if relatives
and ICswereinvolved:

Sometimes they actually need their family’s support
in order to be reassured. [FG 1]

Ease of use also seemed important:

There are some things that could improve autonomy
aslong asthey remain simple and easy for peopleto
use. [FG 2]

According to PCs, the CDOAs who had either found a
technology useful or had used technology intheir working lives
were more willing to use the proposed technologies:

Some CDOAs are familiar with Skype, for example,
using it with grandchildren abroad or even in another
city. [FG 3]

The elderly population that needs these aids now, is
often a population that is unaware of the digital
revolution. [FG 4]

Although the point of view of individuals and the context in
which technol ogies are implemented tend to be the factors that
promote technology use among CDOAS, the cost involved in
acquiring different technologies and the different stepsrequired
to obtain them can be seen as barriers:

And | find that they're always scared that “ It's going
tobeexpensive; | can’'t” Sometimesthey don't realize
the means they still have, whether financial or not.
[FG 4]
The emotions associated with technology use can aso be a
barrier when they generate stress and fear:

The more things or equipment involved, the greater
the source of stress, for the patient and the family.
[FG 4]

You get to a certain point in the aging process where
people are not necessarily very accepting of their loss
of autonomy. And consequently, in accepting any
assistance that might be provided to them. [FG 4]

Acceptability of Using Technology to Remain at Home
Among Direct and I ndirect Users

Community-Dwelling Older Adults

For al groups of CDOAs, the acceptability of using technologies
wasinfluenced by the self-devel oped strategy for achieving this
purpose, difficulties in using the device, and the technology’s
cost. Asan example of avoiding technology use, several CDOAS
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said that a simple bedside lamp gave out sufficient light to get
to the toilet. The CDOAs found no reason, for example, to
replace the home helps who came to clean their home with a
robot vacuum cleaner. Help provided directly by humans was
the preferred option for many CDOAs. CDOA 13's thoughts
on electronic pill dispensers began with a deep breath:

I’mtelling you, | don’t feel the need for one. Oh! If |
have something special, my daughter till comes, three
times a week, and sheisa nurse,

The CDOASs with mainly physical impairments did not find
some device properties to be user-friendly, and multiple
participants considered thisto be the main obstacle. CDOA 35
complained about their tablet:

Because handling this device is very complicated for
me, you see? | havetoturnit all over the placetofind
out what is going on...No, I'mjust not interested.

Another barrier was the cost of acquiring a new technology, as
explained by CDOA 6:

Oh, yes, because | can’'t say I'm going to buy
anything, in addition to what we have to buy every
day, because we can't afford it.

For the CDOA group with mainly cognitive impairments, the
main barrier was the difficulty in using technologies. Thiswas
reflected by CDOA 20:

o, to start with, | don’t want a computer. That's out
of the question; | don’t want a computer. Well because
| wouldn't know how to useit. That's why.

In several interviews, the group members were found to prefer
human contact over technological assistance. CDOA 76
expressed doubts about robots:

Because there's a person, the nurse, working; a robot isn't
human, whereas a nurse can talk, say something nice, give you
alittle smile. But arobot’sjust " Crash! Bang!™’

Financial hardship was also consistently mentioned asabarrier
to technology use. CDOA 76 said:

Yeah, robots. Yeah, but you need the means to buy
one.

For the independent CDOA group, financial and usage
difficulties were also the most frequently mentioned obstacles.
Regarding financial aspects, CDOA 10 said:

W, let’s say, it'sa good thing. It's good, but it must
have a cost. Well, yes because...| still have to pay for
the nursing home; don't forget that. My husband’s
pension, unfortunately, only pays for half of it.

Regarding usage difficulties, CDOA 10 described their tablet:

Right now, | do not know how to use it. My daughter,
she's got one. My grandsons have one each, but so
far I'm not interested.

Technol ogies designed to promote ol der adults’ home support,
such asfall detectors, GPS, and brain training, are the onesthat
are most frequently accepted by CDOAs. CDOA 73 explained
their acceptance:
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But wedon't know if I’ll ever beableto...it's because
I’m a little scared, that's why | don’'t go out alone.
I’m a little scared to cross the street. So that’s why
it'sreally the fall detector that would suit me best.

Regarding brain training, CDOA 63 explained:

Well, because by...improving your powers of
concentration, developing your vocabulary, anyway
because of the propositions that are there, | think it's
good. That's why.

Informal Caregivers

Perceptions about the acceptability of technology use were
significantly influenced by safety, ease of use, keeping CDOAS
autonomous, and the costs of devices.

| Csexplained how the acceptability of technologieswasrelated
to the safety of their loved ones. This result can be explained
by the fact that of the 21 ICs interviewed, 12 were relatives of
CDOAs with mainly cognitive impairments. Thus, the
technol ogies chosen by the | Cswere very similar to those chosen
by the group of mainly cognitively impaired older adults.
Opinions of the ICs regarding the acceptability of the
technol ogies presented during the PEI interviews are asfollows.
For the light path selected by several ICs, the caregivers said:

Yes, | think that isreally good. Well because my mum

gets up at night, she can’t find the light. [IC 42]

That's right, because | see he gets lost going to the

toilet. [1C 44]
Concerning thefall detector, accepted by about one-third of the
ICs, they said:

Yes, that could be the most useful there. [...] in the

future there could be others[devices]. [IC 43]

Maybe rather the fall detector, I'd say. [IC 55]
ThelCswere morereluctant about the electronic pill dispenser:

Ah, well [...], it could be useful because | want him
to have a pillbox; the nurses come to put the pillsin.
But if he doesn’t think about it—if | don’t think about
it, he doesn’t think about it—then it's not much use.
[IC29]

Yeah, it's not bad, but | thinkit's pretty expensive for
how much we use it. As long as we're here, well,
they're taken at mealtimes, so I’'mhere [laughs]. [IC
40]

[..] Inmy mother’scase|...] she'd beunableto take
her medication alone. [IC 42]

The ICs had diverse opinions about robot vacuum cleaners:
For me, these robots are good. You shouldn’t have

anything on the ground [laughs] [...] You shouldn't;
it doesn't goin corners, it'sround [laughs]. [IC 29]

W&, it depends on how much it costs, huh? [IC 38]
Not essential, in my opinion. [IC 40]

[...] I think not. No, it might be more dangerous than
useful. [1C 42]

As for the opinions on the service robot, the ICs said:
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Yes, listen, yes, it's good, but in the end, a human
being is still better. [IC 23]

[..] I findit rather stressful. [IC 29]

Opinions on the usefulness of a GPS bracel et could be summed
up by this statement:

That, I, I'm for that. If she ever decided to go
somewhere, it would let her know where she was...it
would let us know where she was. [IC 38]

Only afraction of the | Csfound the touchpad to be an interesting
technology. There were different opinions on this:

No, so my mom, my mom... she’s not interested. [IC
23]

It might make things easier for him, but since he was
not very enthusiastic, he quickly lost patience. [IC
29]

Uh, no [laughs], there. Uh, | think it's impossible.
Because even a mobile phone would be complicated
touse, so...He still managesto work the TV, but that's
all. [IC 55]

Among the ICs interviewed, the idea of a social network for
ICsraised little interest:

| think it's good... For the moment, | don't need it,
because...WEll, | have a good rapport with the home
help; it's going well. [IC 23]

I’'mnot...I"ve never been a person like that, not very
communicative and that...So, everyone has to say
what they do, what they’ ve got...It's not...No, not for
me. But I’'m not saying that it might not be a help to
alot of people. [IC 29]

Oh! It'snot bad. It could...for someonewho is alone,
be a help, yes. [IC 40]

Brain training technology was selected by only one IC, but the
quoted text below illustrates the difficulties in using this
technology:

She can't do it alone either. Well, memory exercises
would be great, but maybe someone would have to
help because of her not being ableto useatablet. [IC
42]
To the ICs, activity sensors were not a promising technology
to strengthen home support:

Ah! Well, for people who live alone, that’s very good.
[IC 23]

Oh, yeah, sometimes he hasn’t closed [the fridge
door] properly. It's happened sometimes, when it
didn’t shut properly. [1C 29]

[..] she'll say to me: “ You don't think I’ m crazy yet,
doyou?” All this scares me. [IC 38]

Yes. Yes, well that could be, err, that could be good,
indeed. Yeah because in half an hour anything can
happen, eh? [IC 42]

[..] 'wouldn’t even trust the sensor [...]. [IC 44]

[..] it'struethat these are technol ogiesthat are great
for those who are not safe, but who arein their right
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mind, and everything, who don’t have all their heads
and bodies; and who may be putting themselves in
danger, uh, about that. [IC 55]

Professional Caregivers

Among PCs, perceptions about the acceptability of technology
differed according to the constraints that technologies impose
on the CDOAs. The more technologies focus on monitoring a
CDOA's behavior, the more ethical questions they raise. On
the contrary, the more they increase a CDOA's autonomy and
safety and decrease the burden on ICs, the more the PCs
promoted them. Opinions on the acceptability of some of the
technologies proposed during the PEls were as follows. The
light path technology was broadly well-received by the PCs,
and the following statement illustrates their favorable opinion
of thistechnology:

A technology that should beintroduced and available
for all older people. [FG 1]
Technol ogiesthat increase safety, such asthefall detector, were
mostly preferred by the PCs:
[..] ifit'sgood, it can be very useful. [FG 2]
The PCs showed little interest in the robot vacuum cleaner and
the service robot:
[...] There'sariskof falling over the vacuum cleaner
whenit'srunning... [FG 4]
[..] It'sinteresting if it assists caregivers|[ givesthem
timeto do another activity whiletherobot isworking] .
[FG1]
There'sarisk of replacing humans|..]. [FG 3]
Several PCs had questions regarding the GPS bracelet
technology:
[..] it'snot relevant if its only purposeisto calmthe
family [..]] . [FG 3]
[...] thereareethical problemsifit'sused asa means
to monitor the person|...]. [FG 3]

The touch tablet and brain training technologies were rarely
chosen by the PCs. Their reluctance was expressed as follows:
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You have to accompany the arrival of the tablet in
the person’s environment and ensure that the person
isinterested inusingit.... [FG 4]

It might beinteresting to couple a tablet to the remote
alarm [to enable visualizing the person’s condition
if they can't or can no longer express themselves
because of cognitive disorderg] ... [FG 4]

[...] difficult to offer if the person does not know how
touseatablet... [FG 4]

...can be a prevention toal ... [FG 3]

Although some PCs selected the social network and activity
sensor technol ogies, there were mixed opinions:

[Social networking] technology is not necessarily
appropriateif the caregiver doesnot understand those
technologies; it's rather aimed at young caregivers
[..]. [FG2]
[...] it can make caregivers feel supported [...]. [FG
2]

Concerning activity sensors, this response was obtained:

[...] Pose an ethical dilemma[...]; [...] culture can

be an obstacle to the use of this technology; [...]

interesting technology, and install the sensors only

as needed [to seeif the fridge is opening in case of a

heatwave; to see that people are getting out of bed].

It can be a complementary tool in food monitoring if

this problem has been previously identified [...] [FG

2]
When choosing the most useful technology overall, the PCs
differed according to their profession. Physicians, nurses, and
occupational therapists chosethefall detector, whereasnursing
assistants, social workers, and direct community health providers
chose socia network. Table 4 presents a summary of the main
topics covered.

Multimedia Appendix 3 provides detailed data on the
technologies preferred by CDOAS, ICs, and PCs. Multimedia
Appendix 4 presents a detailed overview of the perceived
barriers to technology use among CDOAs, as well as the
photographs selected during their PEIs. Multimedia Appendix
5 provides a detailed overview of CDOAS perceptions of
technology and its facilitators.
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Table 4. Themes and subthemes highlighted by the thematic content anaysis.

Themes Subthemes

CDOAs?

Ics

PCs®

Usefulness and
meaning of technolo-

Useful for othersin my peer group
Useful later in my life

gy to support the Lack of meaning
needs of CDOAs Technology often misunderstood
Strategiestoin- «  Encouragement from children/grandchildren

crease ease of tech-
nology useamong
direct usersand sup-
porting stakeholders

Financial support
Increase feeling of safety

Acceptability of us-  «
ing technology tore-

mainat homeamong -«
directand indirect
users .

Influenced by having aself-devel oped strategy
to achieve purposes

Difficulties using devices

The cost of devices

Increasing the ability to remain at home

«  Useful depending on the .
CDOA's state of health

«  The CDOA's opennessto us-
ing technologies

«  Technology costs

Useful to sustain the ADLY
Risk of creating distanceinrela
tionships with patients

o  Fear of being replaced by tech-
nology

« Easingthedaily strainforICs «  Appropriate technology imple-

and PCs mentation strategy
«  Lightening the burden of « Involving relatives
helping « Increasing the autonomy of

. Fear of mistakes CDOAs

o Sofety first «  Constraints that technologies
« Easeof use impose
«  Staying autonomous «  Ethical questionsif thefocusis

The cost of devices on monitoring behavior
« Increasing the CDOA's autono-
my and safety

e  Lessing theburden on ICs

8CDOA: community-dwelling older adults.
b1C: informal caregiver.

®PC: professional caregiver.

9ADL: activities of daily living.

Discussion

Principal Findingsand Comparison With Previous
Work

To the best of our knowledge, this is the first research in the
field to have combined personal interviews, FGs, and PEIsin
the same study. Our results show that technologies are not yet
well integrated into the daily care of frail or cognitively impaired
CDOAs. Although technology can certainly offer solutions to
some of the specific impairments typical among CDOAS, ICs
and PCs still have little knowledge about their existence and
how they should use them in everyday practice. The
heterogeneity of participants’ profiles made it difficult to
compare this study with others involving more homogeneous
samples [38,39].

Our resultsindicate that most participants had both positive and
negative attitudes toward technology. Positive attitudes were
most often related to technologies that ensured continued
mobility at alower cost and with advanced functions (a GPS
bracelet). Negative attitudes of CDOASs were often associated
with the risks of becoming technol ogy—dependent and the risk
of fewer or poorer interactionswith ICsand PCs, therealization
that they were no longer able to stay at home, potential social
problems (disturbing | Csand PCswith alarms), and the financial
costs of technology use. Furthermore, the findings suggest that
| Cshad more positive attitudes toward assisting technol ogy and
an increased acceptance of technology than the CDOAs
themselves. This could be explained by the fact that the average
participating IC was 14 years younger than their CDOA and
thus had more contact with technology in their daily life [40].
Nevertheless, some ICs evoked their feelings of being
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overwhelmed by technology. An anaysis of their
sociodemographic profiles showsthat these |Cs were generally
older relatives, whichisin linewith the hypothesis that younger
ICs are more open to using technologies. Another possible
explanation is related to the feeling of being burdened, which
urges ICs to seek technological support to aleviate their
problems [41].

Technol ogy use was often conditioned by the multiple expected
outcomes CDOASs had with regard to remaining at home, risk
control by 1Cs and PCs, and trying to avoid hospitalization or
institutionalization. In contrast, the nonuse of technology was
linked to the participants’ use of their persona and individual
capacities, their health, their physical and intellectual functional
capacities, and the environmental barriersthey encountered (eg,
risk of falling). To encourage the participants to adopt
technology, our findings suggest that the potential barriers to
this should first be removed at the individual level (each
situation is unique, including costs), then at the technological
level (technological flexibility adaptable to the situation), and
finally at the environmental level (life context). These results
were consistent with the research conducted by Chen and Chan
[30].

Resultsfrom the PC FGs reveal ed that they had mixed attitudes
toward technology, although most were interested in specific
technologiesfor everyday use. They highlighted that each care
situation was unique, uncertain, and often complex. They were
particularly interested in the development of new technologies
to help withthe ADL. Finally, barriersto the use of technology
by PCsthemselvesincluded lack of interest, aneed for training,
the architectural inadequacies of house design, cost issues, and
their fears of being replaced by that technology and of therisks
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of dehumanizing care relationships with CDOAs. Our results
highlight the need to pay more attention to adapting technol ogy
to users' persona preferences, while focusing on technologies
that provide solutionsto individual problems. However, to date,
thereislittle evidence to evaluate the usefulness or effectiveness
of certain technologies in home care and notably to avoid
hospitalization [42]. Causal intervention research expects a
coconstruction between users, inventors, researchers, and
manufacturers. This would make it possible to develop
technologies that meet users' needs (eg, a device that detects
fadls and sends an aert) and to fulfill the commercia
requirements for making those technol ogies accessible to large
numbers of CDOASs[43]. Our findings suggest that most devices
will not require significant technological breakthroughs but
rather careful adaptationsto the specificities of end users. Many
technologies will still require an assessment of user needs and
their real potential for use. Technology development must
consider the somatic and psychopathological states of health of
CDOAs, as mentioned in Cohen-Mansfield's work [33]. Our
findings suggest that it isimportant to go beyond the myth that
technology will replace ICs and PCs. Indeed, integrating
technologies into the home care activities of PCs should be
promoted, as this would give them the time to do other things
[44,45]. Technologies for care practices are promoted as
facilitating safety and independent living as well as avoiding
or delaying institutionalization. However, there is still a gap
between these goals and the complex redlities in which
technologies are used [46].

Technol ogiesin home health care settings must a so be adapted
to the needs and concerns of PCs [44]. In line with previous
research, complex surveillance technologies (eg, cameras and
motion detectors) were perceived to be intrusive and as posing
ahigh risk to privacy; they were widely rejected by home health
care stakeholders [47]. PCs raised concerns that the data
collected might be stored for along time and be accessible and
misused by other actors (eg, insurance companies) [13]. The
complex context surrounding care for frail CDOAS is unique,
uncertain, and constantly changing [48]. This study showed that
ICs were often involved in the daily care of a loved one, but
that they rarely used technologies. Slowly introducing effective
technologies into the everyday care they give would be a way
to make their support more effective, either for monitoring care
or in maintaining their relationship with the CDOA. Thiswould
help to maintain the health of both CDOAs and their ICs, who
often become overwhelmed by their careresponsihilities, leading
to stress and physical and mental exhaustion.

The development of technologies to strengthen home support
and prevent the loss of autonomy is a demographic, human,
social, and economic imperative; it must be accompanied by
the development of multidisciplinary skills [49]. Academic
institutions should supervise this development, particularly by
proposing critical reflection. It should aso be noted that the
realities of life will force both researchers in innovative
technologies and prescribers to accept that the effectiveness of
a technologica tool should be based primarily on pragmatic
approaches that lack the scientific rigor of causality [50].
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Strengthsand Limitations

The significant sample of CDOAS, ICs, and PCs involved in
this study suggests that our results may be transferable to other
regions of Western Europe. The PEIsmadeit possibleto clarify
perceptions and specify acceptable technologies. Another
strength of this study was its use of a novel combination of
methodological approaches, via one-to-one interviews, FGs,
and PEls. This approach illustrated which technologies might
be acceptable and useful to CDOAS, I Cs, and PCsin the context
of home care support. Our research population’s heterogeneity
did not permit athorough comparison with other studiesin the
literature asthey involved more homogeneous samples[18-20].
In addition, to the best of our knowledge, thisis the first paper
in the field to combine one-to-one interviews, FGs, and PEIs,
which enriches the value of our results but complicates their
comparison with previous studies. One limitation of this study
concernsthe AGGIR tool’s subjectivity when used asan overall
clinical classification system of impairment among CDOASs. In
contrast, other tools are more oriented toward disease and
physiopathological classification (Resident Assessment
Instrument-Home care). Findly, this study had some
methodol ogical limitations concerning the choices of theimages
shown in the PEIs. These could not always best present the
different gerontechnologies to the heterogeneous research
participants (CDOAS, ICs, and PCs).

Conclusions

Degspite the omnipresence of technology in modern society,
research into perceptions about it and its use to improve the
daily lives of frail and cognitively impaired CDOAS is poor
compared with research into itsimpact on younger populations.
Despite some evidence that technol ogies promote independence
among CDOAs, they are often underused in daily home health
care. With this in mind, this study explored the perceptions
about technology’s place in home health care among CDOAS,
ICs, and PCs. Our findings showed that although many
technologies were available to support independent living for
CDOAs, they were significantly underused. Our results aso
affirmed that efforts should be made to adapt technologies to
the needs of CDOAS, their ICs, and PCs. It seems important to
continue searching for empirical evidence of the relevance and
effectiveness of new technologies. Thiswill help to specify the
most important areas requiring intervention and indications for
technology use among different profiles of CDOAS, their ICs,
and PCs. Technology will aso hel p to optimi ze the management
of CDOAS health problems and slow their loss of autonomy,
both of which will strengthen home health care. Progresstoward
this goal will only be achieved through close cooperation
between technical experts, home health care experts, and the
end users—CDOAs, ICs, and PCs—who need the appropriate
technological toolsto meet their needs and expectations. Finally,
as the mean age of the population is rising, the proportion of
older adults with an interest in technology and with
technological skillswill increase. Thefindingsin this study will
enable future CDOAS to clearly express the advantages and
limitations of the technologies in their lives. The current
situation istherefore very fluid, and research will haveto adjust
to this dynamic process. Although there is no doubt that
technologies will play an increasingly important role in health
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care services for CDOAs and in the work of their ICsand PCs,  scientific evidence will be difficult, but clinical research will
it is more difficult to predict which types of interventionsmay  play akey role.
develop. Establishing convincing results based on robust
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