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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 technologies that can help keep older adults at home.

Methods: This qualitative study used personal interviews, focus groups, and photo-elicitation interviews to better understand
the perceptions of a convenience sample of 68 CDOAs, 21 ICs, 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 CDOAs preferred and were more willing to adopt technologies 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 as well as safety-related technologies 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 ICs and PCs. Technological tools will
play an increasingly important role in home health care.

(J Med Internet Res 2020;22(6):e17930) 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 are losing their
autonomy and becoming dependent on assistance [1]. Despite
their disabilities, 9 out of 10 CDOAs want to remain at home,
even those experiencing significant functional decline and loss
of autonomy [2]. In this context, caring for CDOAs has become
a major 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
specialist home care and social care to support CDOAs will
increase exponentially. Innovation in the management of
person-centered care is unavoidable, and it must consider
medical history, life expectancy, economic constraints, and
society’s expectations for 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 CDOAs is limited in naturalistic 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 aimed 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 life of CDOAs,
regardless of their level of dependency [8,9]. Gerontechnologies
usually have two main, and in most cases, complementary
purposes: (1) strengthening the (objective) monitoring of older
adults by remotely collecting large amounts of data to alert their
informal caregivers (ICs) or professional caregivers (PCs) about
health decompensation, so that they can anticipate and
implement appropriate intervention 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 social cohesion, reduce loneliness, compensate
for declining capacities, help both ICs and PCs, and, finally,
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]. Several studies have shown that
telehealth (ie, technological solutions that enable remote

monitoring of health status) is effective in improving the
well-being and quality of life of CDOAs [15-17]. Technological
instruments also allow users to 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 technologies in 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 majority 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 developed
by Peek et al [23] and is thus based on the basic components of
accepting technology as stated in the results and finding it useful.
This framework integrates several factors: (1) utility and ease
of use; (2) covering basic needs with technologies; (3) the sense,
meaning, acceptance, and value of these technologies; and (4)
technologies that help regain or maintain autonomy. According
to Peek et al [24], technology can play a role in helping CDOAs
remain independent, active, and healthy for as long 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 one-to-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
compare their populations but rather to explore a common issue
together (especially in a border area) and codevelop
implementable recommendations for clinical practice and
technology companies. ICs and PCs involved in 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 also 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 Iso-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 criteria for each variable: (1) the person can complete
the activity alone, (2) the person can complete the activity
partially, or (3) the person cannot complete the activity. Each
criterion is also evaluated based on whether the person carries
out the activity spontaneously, totally, usually, and correctly.

The AGGIR scale is the official national tool in France for
comprehensive geriatric assessment under home health care
settings. It classifies the geriatric profiles of home-dwelling
adults into 6 categories (Groupes Iso-ressources; GIRs). GIRs
5 and 6 designate independent CDOAs who only receive
minimal 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
cognitive impairments but also some physical impairments. The

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 the topics in the Katz 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, as this was 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 CDOAs 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 personal interview and a PEI. The number of ICs recruited
was proportional to the CDOA dependency classifications. In
collaboration with their supervisors at the 5 community health
care centers, purposive samples of PCs involved 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 CDOAs, 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.
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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, CDOAs with 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
to reflect, a research assistant contacted the potential participants
by telephone to address any queries they may have and to obtain
their verbal consent to participate in the study. On their
acceptance, the assistant 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 the information 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 CDOAs identified their significant ICs. 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
participate in a personal interview and a PEI. 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 times for the FGs. The PCs who were willing
to participate signed the consent form beforehand, and audio
recordings of the FG discussions were made.

Data Collection Instruments
The research team developed and tested guides for the
one-to-one interviews and PEIs for the CDOAs and ICs and for
the FGs. The interview guides encouraged the participants to
discuss relevant research issues by asking open-ended questions.
The interviewer could reformulate, reorganize, or clarify
questions 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 PEIs involved including
photographs of relevant technologies into the interview [32,33].
The PEI guide contained 10 photographs, selected using the
research team’s empirical expertise (Multimedia Appendix 2),

from a recent 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
technologies that they thought would be useful to the 3 separate
groups of 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 technology that seemed the most useful or acceptable
in their daily life. The ICs were asked, “What do you think about
this technology? How could it be useful to you as an informal
caregiver? Among all 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 this technology?
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 professional characteristics as
well as the technologies selected. Statistical analyses were
performed using the IBM Statistical Package for the Social
Sciences 25.0 [34]. Personal interviews, PEIs, and FG
discussions were transcribed and analyzed using a qualitative
content analysis approach [35,36] using NVivo 12 (Qualitative
Software International) software [37]. The PEIs were analyzed
in parallel using a transversal 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 a sense of the whole. Given the context, units of meaning
were condensed into descriptions close to those of the
transcripts’ contents and, as far 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. The results
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 CDOAs, ICs, and PCs as 3 groups, without
distinguishing health care centers or nationalities.

Results

Samples
The study sample was composed of 68 CDOAs, 21 ICs, 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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Sociodemographic Data

Community-Dwelling Older Adults
Of the 68 CDOAs, almost 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 (Multimedia Appendix
1).

Informal Caregivers
The average age of the 21 ICs was 68.4 years (SD 13.8; median
68), with 16 women and 5 men. Most were retired (n=13), lived

in urban settings (n=13), and took care of a loved 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 FGs of 8 participants each brought together 32 PCs,
all employed at community health care centers. Their average
age was 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).

ValuesSociodemographic characteristics and functional status

Age (years)

82.34 (7.2)Mean (SD)

64-95Range

Sex, n (%)

18 (26)Male

50 (74)Female

Place of residence, n (%)

27 (40)Rural

41 (60)Urban

Level of independence, n (%)

24 (35)Independent

23 (34)Physically impaired

21 (31)Cognitively impaired
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Table 2. The sociodemographic characteristics of informal caregivers (N=21).

ValueSociodemographic characteristics

Age (years)

68.4 (13.4)Mean (SD)

43-88Range

Sex, n (%)

5 (24)Male

16 (76)Female

Loved one’s level of independence, n (%)

3 (14)Independent loved one

6 (29)Physically impaired loved one

12 (57)Cognitively impaired loved one

Relationship with loved one, n (%)

9 (43)Spouse

9 (43)Daughter/son

1 (5)Brother

2 (9)Friend

Occupation, n (%)

8 (38)Professionally active

13 (62)Retired

Place of residence, n (%)

8 (38)Rural

13 (62)Urban

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

ValueSociodemographic and professional characteristics

Age (years)

46.7 (9.1)Mean (SD)

25-60Range

Sex, n (%)

3 (9)Male

29 (91)Female

Profession, n (%)

11 (34)Nurses

2 (6)Social workers

1 (3)Occupational therapists

3 (10)Physicians

10 (31)Care assistants

3 (10)Nursing assistants

2 (6)Supervisors

Findings
We recorded a total of 40 hours and 53 min of personal
interviews and PEIs with CDOAs (mean 36 min, SD 13 min;
median 35 min; minimum 16 min and maximum 76 min) and

12 hours and 25 min with their ICs (mean 35 min, SD 13 min;
median 34 min; minimum 13 and maximum 65 min). We
recorded a further 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

CDOAs perceived technology as something that could be useful,
especially 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 I have problems in a few years,
because I have...well, because of my age!”

CDOA 53 had negative perceptions:

Because all these...these modern techniques, and
everything, don’t interest me much. Because it 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’s the time to try.

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

Technologies? What do you mean by technology?

Some CDOAs 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:

I think that I’d have to be really bad, huh, to put this
thing on.

The (positive or negative) interest in technologies was also often
stated by this group. CDOA 9’s positive perceptions of
technology were typical:

Well, I think it’s...it’s 2017; I think it’s a necessity,
isn’t it?

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.

Among CDOAs with mainly cognitive impairments, the word
technology, without context, was not really understood. As
CDOA 82 said:

I 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 this as a lack of knowledge:

I don’t know which technologies, that’s the problem.
That’s because I don’t understand everything...I don’t
get it...because, well, I know there are a lot of things
now, but I 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
the internet:

Today, what I don’t agree with is the internet. It’s
going to destroy the planet. That’s it, one way or
another because it is so 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:

If it’s easier for us, if it can help us out, why not, eh?

Informal Caregivers

Some ICs considered technologies potentially 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. I think if we change things, I 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
sense if a real person has to be involved. [FG 2]

Moreover, the indication chosen for the use of a specific
technology should not only reassure ICs:

J Med Internet Res 2020 | vol. 22 | iss. 6 | e17930 | p. 7http://www.jmir.org/2020/6/e17930/
(page number not for citation purposes)

Verloo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


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]

Technologies that could be introduced to enhance the daily lives
of CDOAs include furniture with home automation technologies,
suitably adapted public transport, and an elderly friendly urban
architecture in environments that facilitate transport mobility:

We often have patients who have to take taxis or be
driven to hospital or to a medical consultation in
town...It’s a real transportation problem. [FG 2]

Fifteen years ago, they were all at home, they didn’t
move. Now you see some, I don’t know how many, in
the city center, using their rollators. It’s pretty
impressive. Soon, they’ll invent rollator parking lots.
[FG 1]

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

Architecturally, it would have to be equipped with
ramps for the handicapped, for the rooms where they
can meet up. As we do for youth centers, why not build
a place for older people with physical difficulties?
[FG 1]

PCs highlighted their lack of knowledge about the technological
devices available on the market and their lack of training on
how to pass on skills to CDOAs and ICs:

I don’t have much knowledge about this. It’s true and
it makes sense that some training on this wouldn’t be
bad. [FG 2]

Strategies to Increase 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 CDOAs themselves for
improving the ease of use among their peers. For the groups
with mainly physical and cognitive impairments, encouragement
to use technology 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 a facilitator
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:

There is a home for the blind; they proposed it to me.
And they sold me the [talking] watch.

CDOA 76 stated:

Yeah, that’s right. So, my granddaughter has a tablet,
and my son put my number into it.

Several facilitators to improve beliefs about and attitudes toward
technology emerged during the interviews, one being that a
device can improve feelings of safety. Financial assistance can

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 a device and
receiving help on usage were the main facilitators of their use.
CDOA 84 explained their situation:

Listen, my son gave me this mobile; I didn’t want it.
And he said to 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 I was unsure, and I was thinking about it,
but as I said, I was putting it off and putting it off.
And then there’s the personal side, you see? I have
great neighbors, but the young ones work, and the
old ones are no stronger than me, right? So, I said,
“Oh, well!” and then it’s a bit of a safety thing, even
though, as I said, I 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? There are 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 ICs supported the use of technologies if they found them
useful and easy to use. As IC 43 said:

If it is a technology that can help me, I 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. As IC 71 said:

I like the technological side, but I 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). I even find that I’m often
overwhelmed.

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

Ah, well, it’s certainly a very good thing, but she still
has to want to do it. She’s not on board with all that’s
modern. So, she’ll say no to that [IC 43]

The ease of use of technologies was 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, “This is
what you need.” [FG 1]

Indeed, technologies were accepted more readily if relatives
and ICs were involved:

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
as long as they remain simple and easy for people to
use. [FG 2]

According to PCs, the CDOAs who had either found a
technology useful or had used technology in their 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 technologies are implemented tend to be the factors that
promote technology use among CDOAs, the cost involved in
acquiring different technologies and the different steps required
to obtain them can be seen as barriers:

And I find that they’re always scared that “It’s going
to be expensive; I can’t.” Sometimes they don’t realize
the means they still have, whether financial or not.
[FG 4]

The emotions associated with technology use can also 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 Indirect Users

Community-Dwelling Older Adults

For all groups of CDOAs, the acceptability of using technologies
was influenced by the self-developed strategy for achieving this
purpose, difficulties in using the device, and the technology’s
cost. As an example of avoiding technology use, several CDOAs

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’m telling you, I don’t feel the need for one. Oh! If I
have something special, my daughter still comes, three
times a week, and she is a nurse.

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

Because handling this device is very complicated for
me, you see? I have to turn it all over the place to find
out what is going on...No, I’m just not interested.

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

Oh, yes, because I 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. This was
reflected by CDOA 20:

So, to start with, I don’t want a computer. That’s out
of the question; I don’t want a computer. Well because
I wouldn’t know how to use it. 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
a little smile. But a robot’s just ”Crash! Bang!”’

Financial hardship was also consistently mentioned as a barrier
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:

Well, let’s say, it’s a good thing. It’s good, but it must
have a cost. Well, yes because...I 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, I 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.

Technologies designed to promote older adults’ home support,
such as fall detectors, GPS, and brain training, are the ones that
are most frequently accepted by CDOAs. CDOA 73 explained
their acceptance:
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But we don’t know if I’ll ever be able to...it’s because
I’m a little scared, that’s why I don’t go out alone.
I’m a little scared to cross the street. So that’s why
it’s really 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, I 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.

ICs explained how the acceptability of technologies was related
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
technologies chosen by the ICs were very similar to those chosen
by the group of mainly cognitively impaired older adults.
Opinions of the ICs regarding the acceptability of the
technologies presented during the PEI interviews are as follows.
For the light path selected by several ICs, the caregivers said:

Yes, I think that is really good. Well because my mum
gets up at night, she can’t find the light. [IC 42]

That’s right, because I see he gets lost going to the
toilet. [IC 44]

Concerning the fall 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]

The ICs were more reluctant about the electronic pill dispenser:

Ah, well [...], it could be useful because I want him
to have a pillbox; the nurses come to put the pills in.
But if he doesn’t think about it—if I don’t think about
it, he doesn’t think about it—then it’s not much use.
[IC 29]

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

[…] In my mother’s case [...] she’d be unable to 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 go in corners, it’s round [laughs]. [IC 29]

Well, 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. [IC 42]

As for the opinions on the service robot, the ICs said:

Yes, listen, yes, it’s good, but in the end, a human
being is still better. [IC 23]

[…] I find it rather stressful. [IC 29]

Opinions on the usefulness of a GPS bracelet 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 a fraction of the ICs found 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, I think it’s impossible.
Because even a mobile phone would be complicated
to use, so...He still manages to work the TV, but that’s
all. [IC 55]

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

I think it’s good… For the moment, I don’t need it,
because...Well, I have a good rapport with the home
help; it’s going well. [IC 23]

I’m not…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
a lot of people. [IC 29]

Oh! It’s not bad. It could...for someone who 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 able to use a tablet. [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. [IC 29]

[…] she’ll say to me: “You don’t think I’m crazy yet,
do you?” 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]

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

[…] it’s true that these are technologies that are great
for those who are not safe, but who are in 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 PEIs were as follows. The
light path technology was broadly well-received by the PCs,
and the following statement illustrates their favorable opinion
of this technology:

A technology that should be introduced and available
for all older people. [FG 1]

Technologies that increase safety, such as the fall detector, were
mostly preferred by the PCs:

[…] if it’s good, it can be very useful. [FG 2]

The PCs showed little interest in the robot vacuum cleaner and
the service robot:

[…] There’s a risk of falling over the vacuum cleaner
when it’s running... [FG 4]

[…] It’s interesting if it assists caregivers [gives them
time to do another activity while the robot is working].
[FG 1]

There's a risk of replacing humans […]. [FG 3]

Several PCs had questions regarding the GPS bracelet
technology:

[…] it’s not relevant if its only purpose is to calm the
family […] . [FG 3]

[…] there are ethical problems if it’s used as a 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:

You have to accompany the arrival of the tablet in
the person’s environment and ensure that the person
is interested in using it…. [FG 4]

It might be interesting 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 disorders]... [FG 4]

[…] difficult to offer if the person does not know how
to use a tablet… [FG 4]

...can be a prevention tool… [FG 3]

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

[Social networking] technology is not necessarily
appropriate if the caregiver does not understand those
technologies; it’s rather aimed at young caregivers
[...]. [FG 2]

[…] 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 see if 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 chose the fall detector, whereas nursing
assistants, social workers, and direct community health providers
chose social 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 analysis.

SubthemesThemes

PCscICsbCDOAsa

Usefulness and
meaning of technolo-
gy to support the
needs of CDOAs

••• Useful to sustain the ADLdUseful depending on the
CDOA’s state of health

Useful for others in my peer group
• Useful later in my life • Risk of creating distance in rela-

tionships with patients• The CDOA’s openness to us-
ing technologies

• Lack of meaning
• Technology often misunderstood • Fear of being replaced by tech-

nology• Technology costs

Strategies to in-
crease ease of tech-
nology use among
direct users and sup-
porting stakeholders

••• Appropriate technology imple-
mentation strategy

Easing the daily strain for ICs
and PCs

Encouragement from children/grandchildren
• Financial support

•• Involving relativesLightening the burden of
helping

• Increase feeling of safety
• Increasing the autonomy of

CDOAs• Fear of mistakes

Acceptability of us-
ing technology to re-
main at home among
direct and indirect
users

••• Constraints that technologies
impose

Safety firstInfluenced by having a self-developed strategy
to achieve purposes • Ease of use

• •Difficulties using devices Ethical questions if the focus is
on monitoring behavior

• Staying autonomous
• The cost of devices • The cost of devices

• Increasing the CDOA’s autono-
my and safety

• Increasing the ability to remain at home

• Lessing the burden on ICs

aCDOA: community-dwelling older adults.
bIC: informal caregiver.
cPC: professional caregiver.
dADL: activities of daily living.

Discussion

Principal Findings and 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 PEIs in
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 results indicate that most participants had both positive and
negative attitudes toward technology. Positive attitudes were
most often related to technologies that ensured continued
mobility at a lower cost and with advanced functions (a GPS
bracelet). Negative attitudes of CDOAs were often associated
with the risks of becoming technology–dependent and the risk
of fewer or poorer interactions with ICs and PCs, the realization
that they were no longer able to stay at home, potential social
problems (disturbing ICs and PCs with alarms), and the financial
costs of technology use. Furthermore, the findings suggest that
ICs had more positive attitudes toward assisting technology 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

overwhelmed by technology. An analysis of their
sociodemographic profiles shows that these ICs were generally
older relatives, which is in line with 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 alleviate their
problems [41].

Technology use was often conditioned by the multiple expected
outcomes CDOAs had with regard to remaining at home, risk
control by ICs and PCs, and trying to avoid hospitalization or
institutionalization. In contrast, the nonuse of technology was
linked to the participants’ use of their personal and individual
capacities, their health, their physical and intellectual functional
capacities, and the environmental barriers they 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].

Results from the PC FGs revealed that they had mixed attitudes
toward technology, although most were interested in specific
technologies for 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 with the ADL. Finally, barriers to the use of technology
by PCs themselves included lack of interest, a need for training,
the architectural inadequacies of house design, cost issues, and
their fears of being replaced by that technology and of the risks
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of dehumanizing care relationships with CDOAs. Our results
highlight the need to pay more attention to adapting technology
to users’ personal preferences, while focusing on technologies
that provide solutions to individual problems. However, to date,
there is little 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
falls and sends an alert) and to fulfill the commercial
requirements for making those technologies accessible to large
numbers of CDOAs [43]. Our findings suggest that most devices
will not require significant technological breakthroughs but
rather careful adaptations to 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 is important 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 realities in which
technologies are used [46].

Technologies in home health care settings must also 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
a high risk to privacy; they were widely rejected by home health
care stakeholders [47]. PCs raised concerns that the data
collected might be stored for a long 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. This would
help to maintain the health of both CDOAs and their ICs, who
often become overwhelmed by their care responsibilities, 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 also be noted that the
realities of life will force both researchers in innovative
technologies and prescribers to accept that the effectiveness of
a technological tool should be based primarily on pragmatic
approaches that lack the scientific rigor of causality [50].

Strengths and 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 PEIs made it possible to 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 PEIs. This approach illustrated which technologies might
be acceptable and useful to CDOAs, ICs, and PCs in the context
of home care support. Our research population’s heterogeneity
did not permit a thorough comparison with other studies in the
literature as they involved more homogeneous samples [18-20].
In addition, to the best of our knowledge, this is 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
concerns the AGGIR tool’s subjectivity when used as an overall
clinical classification system of impairment among CDOAs. In
contrast, other tools are more oriented toward disease and
physiopathological classification (Resident Assessment
Instrument-Home care). Finally, this study had some
methodological limitations concerning the choices of the images
shown in the PEIs. These could not always best present the
different gerontechnologies to the heterogeneous research
participants (CDOAs, ICs, and PCs).

Conclusions
Despite 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 its impact on younger populations.
Despite some evidence that technologies 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 also
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. This will 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 also help to optimize the management
of CDOAs’ health problems and slow their loss of autonomy,
both of which will strengthen home health care. Progress toward
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 tools to 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 skills will increase. The findings in this study will
enable future CDOAs to clearly express the advantages and
limitations of the technologies in their lives. The current
situation is therefore very fluid, and research will have to 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 ICs and PCs,
it is more difficult to predict which types of interventions may
develop. Establishing convincing results based on robust

scientific evidence will be difficult, but clinical research will
play a key role.

Acknowledgments
The authors wish to thank Christelle Mercier, Françoise Martinet, and Dominique German for their contributions to data collection
and their suggestions during the writing of the manuscript. This work was supported by the European cross-border cooperation
program Interregion France-Switzerland V 2014-2020, whose total budget is EUR 1,394,247.16 (US $1,401,080.54). The French
side of the project received EUR 701,895.75 (US $705,336.42) from the European Regional Development Fund. The Swiss side
of the project was supported by CHF 187,503.34 (US $183,826.80) of federal funds from INTERREG Switzerland and by CHF
75,000 (US $73,529.41) and CHF 50,000 (US $49,019.61) of cantonal funds from Vaud and Valais, respectively.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Classification of community-dwelling older adults degree of dependence: the Autonomy Scale of Gerontology and Iso-Resource
Groups model.
[DOCX File , 17 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Interview guides.
[DOCX File , 1865 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Preferred technology of informal caregivers and professional caregivers.
[DOCX File , 17 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Technology selected by community-dwelling older adults (n=68).
[DOCX File , 15 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Perceptions of technology and facilitators of technology use among community-dwelling older adults (N=68).
[DOCX File , 14 KB-Multimedia Appendix 5]

References

1. OECD Factbook 2015-2016: Economic, Environmental and Social Statistics. Paris: OECD Publishing; 2016.
2. Boldy D, Grenade L, Lewin G, Karol E, Burton E. Older people's decisions regarding 'ageing in place': a Western Australian

case study. Australas J Ageing 2011 Sep;30(3):136-142. [doi: 10.1111/j.1741-6612.2010.00469.x] [Medline: 21923707]
3. Goldman DP, Chen C, Zissimopoulos J, Rowe JW, Research Network on an Aging Society. Opinion: measuring how

countries adapt to societal aging. Proc Natl Acad Sci USA 2018 Jan 16;115(3):435-437 [FREE Full text] [doi:
10.1073/pnas.1720899115] [Medline: 29339547]

4. North MS, Fiske ST. Modern attitudes toward older adults in the aging world: a cross-cultural meta-analysis. Psychol Bull
2015 Sep;141(5):993-1021. [doi: 10.1037/a0039469] [Medline: 26191955]

5. Pruchno RA, Smyer MA. Challenges of an Aging Society. Boston: Johns Hopkins University Press; 2007.
6. OECD. Old-age dependency ratio. In: Pensions at a Glance 2017: OECD and G20 Indicators. Paris: OECD; 2017.
7. Bouma H. Gerontechnology: emerging technologies and their impact on aging in society. Stud Health Technol Inform

1998;48:93-104. [Medline: 10186579]
8. Franco A, Rialle V. Loss of autonomy and home support. Article in French. Perte d'autonomie et maintien à domicile.

Esprit 2010;7(7):85-92. [doi: 10.3917/espri.1007.0085]
9. Fozard JL, Rietsema J, Bouma H, Graafmans JA. Gerontechnology: creating enabling environments for the challenges and

opportunities of aging. Educ Gerontol 2000 Jun;26(4):331-344. [doi: 10.1080/036012700407820]
10. Margolis E, Pauwels L. Some theortical and methodological views on Photo-Elicitation. In: The SAGE Handbook of Visual

Research Methods. Thousand Oaks, CA: Sage Publications; 2011:201-213.

J Med Internet Res 2020 | vol. 22 | iss. 6 | e17930 | p. 14http://www.jmir.org/2020/6/e17930/
(page number not for citation purposes)

Verloo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app1.docx&filename=80f270c8bc10f3826a7e6dbd689733ed.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app1.docx&filename=80f270c8bc10f3826a7e6dbd689733ed.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app2.docx&filename=c05f57b1e300d67398e723f2afa7976d.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app2.docx&filename=c05f57b1e300d67398e723f2afa7976d.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app3.docx&filename=6de4013ad697c279dc1e40ac3de7d5dd.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app3.docx&filename=6de4013ad697c279dc1e40ac3de7d5dd.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app4.docx&filename=d736416702f690420c7f8c6f95cad39e.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app4.docx&filename=d736416702f690420c7f8c6f95cad39e.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app5.docx&filename=ac87570ae415cae1ca6a27f3f914c9c9.docx
https://jmir.org/api/download?alt_name=jmir_v22i6e17930_app5.docx&filename=ac87570ae415cae1ca6a27f3f914c9c9.docx
http://dx.doi.org/10.1111/j.1741-6612.2010.00469.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21923707&dopt=Abstract
http://www.pnas.org/cgi/pmidlookup?view=long&pmid=29339547
http://dx.doi.org/10.1073/pnas.1720899115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29339547&dopt=Abstract
http://dx.doi.org/10.1037/a0039469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26191955&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10186579&dopt=Abstract
http://dx.doi.org/10.3917/espri.1007.0085
http://dx.doi.org/10.1080/036012700407820
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Cornet G, Carré M. Technologies for the care, autonomy and social bond of the elderly: what's new?. Article in French.
Technologies pour le soin, l'autonomie et le lien social des personnes âgées : quoi de neuf? Gérontologie et Société
2008;31(126):113-128. [doi: 10.3917/gs.126.0113]

12. Bronswijk J, Bouwhuis DG, Fozard JL, Bouma H. Gerontechnology's basics. Gerontechnology 2008;7(2):80. [doi:
10.4017/gt.2008.07.02.017.00]

13. Schulz R, Wahl H, Matthews JT, De Vito Dabbs A, Beach SR, Czaja SJ. Advancing the aging and technology agenda in
Gerontology. Gerontologist 2015 Oct;55(5):724-734 [FREE Full text] [doi: 10.1093/geront/gnu071] [Medline: 25165042]

14. Woolrych R. Gerontechnology: creating enabling environments to meet the challenges and opportunities of an aging society.
Medicina 2016;49(Suppl 2):5-6 [FREE Full text]

15. Slegers K, van Boxtel MP, Jolles J. Effects of computer training and internet usage on the well-being and quality of life of
older adults: a randomized, controlled study. J Gerontol B Psychol Sci Soc Sci 2008 May;63(3):P176-P184. [doi:
10.1093/geronb/63.3.p176] [Medline: 18559683]

16. Scoglio AA, Reilly ED, Gorman JA, Drebing CE. Use of social robots in mental health and well-being research: systematic
review. J Med Internet Res 2019 Jul 24;21(7):e13322 [FREE Full text] [doi: 10.2196/13322] [Medline: 31342908]

17. Handel MJ. mHealth (mobile health)-using Apps for health and wellness. Explore (NY) 2011;7(4):256-261. [doi:
10.1016/j.explore.2011.04.011] [Medline: 21724160]

18. Vizer LM, Eschler J, Koo BM, Ralston J, Pratt W, Munson S. 'It's not just technology, it's people': constructing a conceptual
model of shared health informatics for tracking in chronic illness management. J Med Internet Res 2019 Apr 29;21(4):e10830
[FREE Full text] [doi: 10.2196/10830] [Medline: 31033452]

19. Takahashi PY, Pecina JL, Upatising B, Chaudhry R, Shah ND, van Houten H, et al. A randomized controlled trial of
telemonitoring in older adults with multiple health issues to prevent hospitalizations and emergency department visits. Arch
Intern Med 2012 May 28;172(10):773-779 [FREE Full text] [doi: 10.1001/archinternmed.2012.256] [Medline: 22507696]

20. Alemdar H, Ersoy C. Wireless sensor networks for healthcare: a survey. Comput Netw 2010 Oct;54(15):2688-2710. [doi:
10.1016/j.comnet.2010.05.003]

21. Arcury TA, Sandberg JC, Melius KP, Quandt SA, Leng X, Latulipe C, et al. Older adult internet use and eHealth literacy.
J Appl Gerontol 2020 Feb;39(2):141-150. [doi: 10.1177/0733464818807468] [Medline: 30353776]

22. Yusif S, Soar J, Hafeez-Baig A. Older people, assistive technologies, and the barriers to adoption: a systematic review. Int
J Med Inform 2016 Oct;94:112-116. [doi: 10.1016/j.ijmedinf.2016.07.004] [Medline: 27573318]

23. Peek ST, Wouters EJ, van Hoof J, Luijkx KG, Boeije HR, Vrijhoef HJ. Factors influencing acceptance of technology for
aging in place: a systematic review. Int J Med Inform 2014 Apr;83(4):235-248 [FREE Full text] [doi:
10.1016/j.ijmedinf.2014.01.004] [Medline: 24529817]

24. Peek ST, Luijkx KG, Rijnaard MD, Nieboer ME, van der Voort CS, Aarts S, et al. Older adults' reasons for using technology
while aging in place. Gerontology 2016;62(2):226-237 [FREE Full text] [doi: 10.1159/000430949] [Medline: 26044243]

25. Marziali E. Gerontechnology: research and practice in technology and aging. Canadian Journal on Aging 2006;25(2):237-238
[FREE Full text]

26. Marschollek M, Künemund H. [Gerontechnology between acceptance and evidence: results of the Lower Saxony Research
Network 'Design of Environments for the Ageing']. Z Gerontol Geriatr 2014 Dec;47(8):639-640. [doi:
10.1007/s00391-014-0828-1] [Medline: 25348949]

27. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care 2007 Dec;19(6):349-357. [doi: 10.1093/intqhc/mzm042] [Medline:
17872937]

28. Benaim C, Froger J, Compan B, Pélissier J. [The assessment of autonomy in elderly people]. Ann Readapt Med Phys 2005
Jul;48(6):336-340. [doi: 10.1016/j.annrmp.2005.04.005] [Medline: 15932780]

29. Fernández-Caballero A, González P, Navarro E. Gerontechnologies - Current achievements and future trends. Expert Syst
2017 Apr 10;34(2):e12203. [doi: 10.1111/exsy.12203]

30. Chen K, Chan A. Use or non-use of gerontechnology--a qualitative study. Int J Environ Res Public Health 2013 Sep
30;10(10):4645-4666 [FREE Full text] [doi: 10.3390/ijerph10104645] [Medline: 24084674]

31. Ben-Ahmed L. The question of the stigmatization of gerontechnologies of remote assistance and geolocation. Article in
French. La question de la stigmatisation des gérontechnologies de téléassistance et géolocalisation. Les cahiers de l'année
gérontologique 2012;4(4):394-397 [FREE Full text]

32. Bates EA, McCann JJ, Kaye LK, Taylor JC. 'Beyond words': a researcher’s guide to using photo elicitation in psychology.
Qual Res Psychol 2017 Jul 25;14(4):459-481. [doi: 10.1080/14780887.2017.1359352]

33. Cohen-Mansfield J, Biddison J. The scope and future trends of gerontechnology: consumers' opinions and literature survey.
J Technol Hum Serv 2007;25(3):1-19. [doi: 10.1300/j017v25n03_01]

34. IBM. Somer, NY: IBM Corporation; 2016. Statistical Package for Social Sciences 25.0 URL: https://www.ibm.com/support/
pages/downloading-ibm-spss-statistics-25 [accessed 2020-05-27]

35. Graneheim U, Lundman B. Qualitative content analysis in nursing research: concepts, procedures and measures to achieve
trustworthiness. Nurse Educ Today 2004 Feb;24(2):105-112. [doi: 10.1016/j.nedt.2003.10.001] [Medline: 14769454]

J Med Internet Res 2020 | vol. 22 | iss. 6 | e17930 | p. 15http://www.jmir.org/2020/6/e17930/
(page number not for citation purposes)

Verloo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.3917/gs.126.0113
http://dx.doi.org/10.4017/gt.2008.07.02.017.00
http://europepmc.org/abstract/MED/25165042
http://dx.doi.org/10.1093/geront/gnu071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25165042&dopt=Abstract
https://researchportal.hw.ac.uk/en/publications/gerontechnology-creating-enabling-environments-to-meet-the-challe
http://dx.doi.org/10.1093/geronb/63.3.p176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18559683&dopt=Abstract
https://www.jmir.org/2019/7/e13322/
http://dx.doi.org/10.2196/13322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31342908&dopt=Abstract
http://dx.doi.org/10.1016/j.explore.2011.04.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21724160&dopt=Abstract
https://www.jmir.org/2019/4/e10830/
http://dx.doi.org/10.2196/10830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31033452&dopt=Abstract
http://europepmc.org/abstract/MED/22507696
http://dx.doi.org/10.1001/archinternmed.2012.256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22507696&dopt=Abstract
http://dx.doi.org/10.1016/j.comnet.2010.05.003
http://dx.doi.org/10.1177/0733464818807468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30353776&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2016.07.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27573318&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1386-5056(14)00017-3
http://dx.doi.org/10.1016/j.ijmedinf.2014.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24529817&dopt=Abstract
https://www.karger.com?DOI=10.1159/000430949
http://dx.doi.org/10.1159/000430949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26044243&dopt=Abstract
https://muse.jhu.edu/article/203419/pdf
http://dx.doi.org/10.1007/s00391-014-0828-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25348949&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://dx.doi.org/10.1016/j.annrmp.2005.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15932780&dopt=Abstract
http://dx.doi.org/10.1111/exsy.12203
https://www.mdpi.com/resolver?pii=ijerph10104645
http://dx.doi.org/10.3390/ijerph10104645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24084674&dopt=Abstract
https://link.springer.com/article/10.1007/s12612-012-0314-6
http://dx.doi.org/10.1080/14780887.2017.1359352
http://dx.doi.org/10.1300/j017v25n03_01
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-25
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-25
http://dx.doi.org/10.1016/j.nedt.2003.10.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14769454&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


36. Bengtsson M. How to plan and perform a qualitative study using content analysis. NursingPlus Open 2016;2:8-14. [doi:
10.1016/j.npls.2016.01.001]

37. QSR International. 2015. NVivo - version 12 URL: https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/
support-services/nvivo-downloads [accessed 2020-05-27]

38. Whelan S, Murphy K, Barrett E, Krusche C, Santorelli A, Casey D. Factors affecting the acceptability of social robots by
older adults including people with dementia or cognitive impairment: a literature review. Int J of Soc Robotics
2018;10(5):643-668. [doi: 10.1007/s12369-018-0471-x]

39. Steventon A, Bardsley M, Billings J, Dixon J, Doll HM, Beynon M, et al. Effect of telecare on use of health and social care
services: findings from the Whole Systems Demonstrator cluster randomised trial. Age Ageing 2013 Jul;42(4):501-508
[FREE Full text] [doi: 10.1093/ageing/aft008] [Medline: 23443509]

40. Krick T, Huter K, Domhoff D, Schmidt A, Rothgang H, Wolf-Ostermann K. Digital technology and nursing care: a scoping
review on acceptance, effectiveness and efficiency studies of informal and formal care technologies. BMC Health Serv
Res 2019 Jun 20;19(1):400 [FREE Full text] [doi: 10.1186/s12913-019-4238-3] [Medline: 31221133]

41. Marasinghe KM. Assistive technologies in reducing caregiver burden among informal caregivers of older adults: a systematic
review. Disabil Rehabil Assist Technol 2016;11(5):353-360. [doi: 10.3109/17483107.2015.1087061] [Medline: 26371519]

42. Steele R, Lo A, Secombe C, Wong YK. Elderly persons' perception and acceptance of using wireless sensor networks to
assist healthcare. Int J Med Inform 2009 Dec;78(12):788-801. [doi: 10.1016/j.ijmedinf.2009.08.001] [Medline: 19717335]

43. Jansen S, Boye N, Becker C, Mellone S, Chiari L. Fall prevention and gerontechnology. Eur Geriatr Med 2013 Sep;4:S2.
[doi: 10.1016/j.eurger.2013.07.054]

44. Ma X, Liu Y, Roberto KA, Reed J. Using wireless sensing technology for medication management by older adults.
Gerontologist 2015;55(Suppl_2):390. [doi: 10.1109/SENSORCOMM.2009.32]

45. Cook DJ. Health monitoring and assistance to support aging in place. J Univers Comput Sci 2006;12(1):15-29. [doi:
10.3217/jucs-012-01-0015]

46. Dantoine T, Daviet J, Nibeaudeau P, Porte H, Fabre S, Huon J. editors. Solutions innovantes de demain pour l'assistance
à domicile. Silver-Economie 2015 [FREE Full text]

47. Offermann-van Heek J, Ziefle M. They don't care about us! Care personnel's perspectives on ambient assisted living
technology usage: scenario-based survey study. JMIR Rehabil Assist Technol 2018 Sep 24;5(2):e10424 [FREE Full text]
[doi: 10.2196/10424] [Medline: 30249592]

48. Sixsmith A. Vieillesse et technologie : du laboratoire au monde réel. Angewandte GERONTOLOGIE Appliquée 2016
Jan;1:26-27. [doi: 10.1024/2297-5160/a000015]

49. Peine A, Neven L. From intervention to co-constitution: new directions in theorizing about aging and technology.
Gerontologist 2019 Jan 9;59(1):15-21. [doi: 10.1093/geront/gny050] [Medline: 29850812]

50. Peine A. Technology and ageing—theoretical propositions from Science and technology studies (STS). In: Neves BB,
Vetere F, editors. Ageing and Digital Technology: Designing and Evaluating Emerging Technologies for Older Adults.
Singapore: Springer Singapore; 2019:51-64.

Abbreviations
ADL: activities of daily living
AGGIR: Autonomy Scale of Gerontology and Iso-Resource Groups
CDOA: community-dwelling older adult
FG: focus group
GIR: Groupes Iso-ressources
IC: informal caregiver
PC: professional caregiver
PEI: photo-elicitation interview

Edited by G Eysenbach; submitted 22.01.20; peer-reviewed by K Jekel, S Fritz, N Heynsbergh; comments to author 12.02.20; revised
version received 28.04.20; accepted 30.04.20; published 04.06.20

Please cite as:
Verloo H, Kampel T, Vidal N, Pereira F
Perceptions About Technologies That Help Community-Dwelling Older Adults Remain at Home: Qualitative Study
J Med Internet Res 2020;22(6):e17930
URL: http://www.jmir.org/2020/6/e17930/
doi: 10.2196/17930
PMID: 32496197

J Med Internet Res 2020 | vol. 22 | iss. 6 | e17930 | p. 16http://www.jmir.org/2020/6/e17930/
(page number not for citation purposes)

Verloo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.npls.2016.01.001
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/support-services/nvivo-downloads
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/support-services/nvivo-downloads
http://dx.doi.org/10.1007/s12369-018-0471-x
http://europepmc.org/abstract/MED/23443509
http://dx.doi.org/10.1093/ageing/aft008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23443509&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4238-3
http://dx.doi.org/10.1186/s12913-019-4238-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31221133&dopt=Abstract
http://dx.doi.org/10.3109/17483107.2015.1087061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26371519&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2009.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19717335&dopt=Abstract
http://dx.doi.org/10.1016/j.eurger.2013.07.054
http://dx.doi.org/10.1109/SENSORCOMM.2009.32
http://dx.doi.org/10.3217/jucs-012-01-0015
https://hal.archives-ouvertes.fr/hal-01138048
https://rehab.jmir.org/2018/2/e10424/
http://dx.doi.org/10.2196/10424
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30249592&dopt=Abstract
http://dx.doi.org/10.1024/2297-5160/a000015
http://dx.doi.org/10.1093/geront/gny050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29850812&dopt=Abstract
http://www.jmir.org/2020/6/e17930/
http://dx.doi.org/10.2196/17930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32496197&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Henk Verloo, Thomas Kampel, Nicole Vidal, Filipa Pereira. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 04.06.2020. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this copyright and license information
must be included.

J Med Internet Res 2020 | vol. 22 | iss. 6 | e17930 | p. 17http://www.jmir.org/2020/6/e17930/
(page number not for citation purposes)

Verloo et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

