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Abstract

Background: When older adults (OAS) can no longer live independently at home, they have the option to choose from various
types of geriatric careinstitutions, such asresidential facilities or nursing homes. For several years now, thanksto the devel opment
of interactive television (iTV), socia link functions have been accessible directly on televisions, toolsthat are already integrated
into residents' rooms. The acceptance of technologies specifically targeting older users, aswell asiTV, has been widely documented
in the literature, incorporating factors from the innovation resistance model.

Objective: Thisresearch aims to enrich the acceptance of existing models of innovation by OAsliving in different settings.

Methods: User tests were carried out to evaluate OAS experiences with iTV and identify the factorsinvolved in its acceptance.
A total of 32 OAsliving at home, in nursing homes, or in residential facilities in France were interviewed between November
2022 and June 2023. iTV acceptance was examined using an interview grid based on the technology acceptance model and
included the following factors: intention to use, perceived usefulness, perceived ease of use, user resistance, anxiety, facilitating
conditions, and user characteristics.

Results: The deductive qualitative analysis based on the technology acceptance model helped to identify 33 concepts.

Conclusions: This study has contributed to the literature on the acceptance of iTV by OAs living at home and in geriatric
ingtitutions, particularly by enriching existing models and proposing new avenues for reflection.

(JMIR Hum Factors 2024;11:€58051) doi: 10.2196/58051

KEYWORDS

interactive television; iTV; acceptance; older adults, nursing home; residential facility; technology acceptance model; TAM;
mobile phone

: at home (due to, eg, the presence of cognitive problems,
Introduction functional problems, or a combination of both cognitive and
Background functional problems) [3], OAs may choose between different

types of accommodation, including residential facilities (RFs)
or nursing homes (NHs). In France, RFs represent a step
between home and ingtitutional care[4]. For several years now,
and especialy since the COVID-19 pandemic, NHs and RFs

Older adults (OAs) experience perceptual, physiological, and
cognitive changeswith aging [1,2], which may affect their daily
independence. When it isno longer possiblefor themto remain
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have been equipped with information and communication
technologies (ICTs; eg, tablets, computers, and smartphones)
to promote afeeling of connection between residents and their
relatives[5,6]. However, accessis not the same as accessibility.
Infact, OAs appear to experience stress when using technol ogy,
also known astechnological anxiety, which isdescribed as (free
tranglation) “a negative psychological state associated with the
use or fear of having to use ICT. This experience produces
feelings of anxiety, mental fatigue, skepticism and inefficiency”
[7]. OAs who are anxious and lack confidence in their own
abilitiesal so show greater resistance to gerontechnologies[8-10]
and an increased need for support.

With the development of interactive television (iTV), socia
networking functions (eg, socia networks, video calls, and text
messages) are now accessible directly on the television screen
[11,12]. The appeal of this new technology, in contrast to other
ICTs, isrooted in its familiarity. Given that television systems
are dready a fundamental component of OAS' daily routines
(ie, their main source of information and entertainment) [12],
iTV may offer aless anxiety-inducing alternative to traditional
ICTs[12-16]. AlthoughiTV seemsto be ableto facilitate access
to socia link functionalities within geriatric ingtitutions, its
long-term use depends on several other factors, including
organizational (eg, staff turnover and additional workload),
human (eg, health, self-efficacy, and technological and social
habits), ethical (eg, privacy and agism), and technol ogical factors
(eg, technical and ergonomic problemswithi TV and nonexistent
or inadequate training) [17-19]. Theliterature on the acceptance
of technologies by OAsis often stereotypical [20], considering
the older user to be resistant to any form of innovation and
lacking motivation to use a technology [21]. However, some
authors[21] challenged these studies, explaining that while OAs
value their independence, privacy, and social interaction,
products designed specifically for this population focus mainly
on safety and assistance aspects. In the technology paradoxes
framework [22], consumers face paradoxes while using
technology, creating negative emotions, such as anxiety and
stress. To combat these emotions, consumers tend to adopt
various pre- or postacquisition coping strategies to avoid or
confront the technology. Applying this framework to older
consumers, Wilson-Nash and Tinson [23] found that most of
the strategies adopted by OAs are confrontational , showing that
despite previous assumptions of lack of dynamism or willingness
[24,25], OAs are keen to master the technology. There is a
wealth of literature on the factors influencing the adoption of
technological innovations, and several explanatory models have
been devel oped. The 2 main ones are the technology acceptance
model (TAM) proposed by Davis [26] and the unified theory
of acceptability and use of technology (UTAUT) proposed by
Venkatesh et al [27].

M odels of Technology Acceptance

According to the TAM, the acceptance of technology, that is,
the extent to which a product will be used or not, depends on 2
main factors. perceived usefulness (PU) and perceived ease of
use (PEOU) [26]. Subsequently, other extended versions of the
TAM emerged, culminating in the proposal of an integrative
model named UTAUT [27]. Venkatesh et al [27] differentiate
between the determining factors, that is, factorsinfluencing the
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intention to use (IU) or the use of technologies, and the
moderating factors, that is, factors influencing the determining
factors. These include expected performance; expected effort;
socia influence; and the presence of facilitating conditions
(FCs), such as documentation. Although these models have
been used in a variety of contexts, their origina field of
applicationistheworkplace. Venkatesh et a [28] then proposed
a second version of the UTAUT (UTAUT 2), which is better
adapted to the context of consumer use. Three other factors have
been added to the existing determining factors: hedonic
motivation, monetary value, and habit. Finally, these same
authors proposed ways of developing the model, such as
integrating contextual factors (eg, organization and physical
environment) and individual factors (eg, user and technology
characteristics) [29]. At the sametime, Chen and Chan [8] have
been looking at the acceptance of technologiesby OAsand have
developed the Senior TAM. This model incorporates factors
from both TAM and UTAUT, such as PU, PEOU, attitude to
use, FCs, self-efficacy, and anxiety about gerontechnologies.
The authors also added age-related factors such as perceived
health, cognitive ability, attitude to aging, satisfaction with life,
socia relationships, and level of physical functioning. Age,
gender, level of education, and economic status were aso
considered as control variables.

Innovation Resistance

The adoption of a technological innovation may also depend
on the user's degree of resistance to change, that is, to the
maintenance of the status against the pressure of change [30].
Any disruption to users' routines can alter their psychological
equilibrium, which then needsto be adapted to reduceresistance
[31,32]. An innovation can only be adopted once the initial
resistance has been overcome by users [33]. Severa authors
have attempted to identify the factorsinfluencing thisresistance,
such as the practice habit, and the perceived risk of the
innovation [34] or theinnovation, propagation mechanism, and
user characteristics (UCs) [33]. According to Joseph [35], 3
types of factors seem to influence resistance: functional,
psychological, and informational factors. Finally, user resistance
(UR) seems to depend on several multidimensional factors.

The Acceptance Model Used in This Study

In their study on the acceptance of iTV, Im et a [36] proposed
anintegrative model combining the models of acceptance (TAM
[26]) and resistanceto innovation [33]. They aimed to go beyond
previous theoretical frameworks to better explain the dynamic
nature of adoption [37]. According to these authors, the factors
influencing iTV adoption are PEOU, PU, UCs (eg, previous
experience with innovations and self-efficacy), resistance to
innovation, and 1U. However, this model does not consider the
characteristics of OAs (eg, cognitive and physical disorders,
lack of digital literacy, technological anxiety, and low sense of
self-efficacy) [2,38,39], nor does it consider the specific
characteristics of geriatric residents [40].

This paper presents a qualitative study investigating the factors
that might influence the acceptance of theiTV system by OAs
living at home, in RFs, and in NHs. The first step was then to
create an acceptance interview grid addressing both the specific
features of the technology and those of the population studied.
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Therefore, this study aimed to enrich existing models of
acceptance by suggesting new lines of thought on the
determinants of acceptance proposed in these models.

Methods

Overview

The method used was borrowed from the user-centered design
and the qualitative and quantitative methods of user testing [41].
The aim was to place participantsin rea-life conditions based
on pre-established i TV use scenarios. By combining observation
and interviews with the participants, the researcher was able to
identify the difficulties encountered when using the technol ogy.
As part of this study, the participants could receive cuesif they
were stuck, asked for help, or made a mistake.

Naudé et al

Materials

TheiTV

The iTV selected for the user tests (e-lioTV) is a system
developed by Technosens [42] and instaled in geriatric
institutions since 2011. A total of 53 NHs and RFs in France
are equipped with this iTV, which is instaled directly in
residents’ bedrooms. ThisiTV consists of a box connected to
atelevision screen and offers communication (eg, text messages,
photos, and video calls); entertainment (eg, television channels
and radio); and information services (eg, news from the
institution; Figure 1). All these functions can be accessed viaa
single remote control.

Figurel. TheelioTV system and the main menu interface: the box, camera, and remote control.
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Questionnaires and I nterview Grid

Toidentify the different profiles of participants, we administered
a sociodemographic and a technological habit (eg, frequency
of use of technologies) questionnaire. A semistructured
interview to examine i TV acceptance was conducted at the end
of the user tests. An interview guide (Table 1) was constructed
based on the literature on the acceptance of technologies
[26,43,44], and in particular iTVs [36], among OAs [8]. The
final extended TAM (e-TAM) consists of the following seven
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dimensions: (1) 1U; (2) PU; (3) PEOU; (4) UR; (5) anxiety; (6)
FCs (eg, peer support and self-efficacy); and (7) UCs (eg,
previous experience and interest in technology, social influence,
and perceived health). Participants were asked to give their
opinion on statements using a 5-point Likert scale (“1”
indicating “strongly disagree,” “2” indicating “disagree,” “3”
indicating “neutral,” “4” indicating “agree,” and “5” indicating
“strongly agree”). We then asked them to explain their
responses.

JMIR Hum Factors 2024 | vol. 11 | €58051 | p. 3
(page number not for citation purposes)


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

JMIR HUMAN FACTORS

Naudé et al

Table 1. Theinterview guide based on the extended technology acceptance model.

Dimensions and affirmations References
Perceived utility e “E-lioTV ispractica for me” [36]
o “E-lioTV provides me with various useful functions and services”
Perceived ease of use o  “It takes much time and effort to understand and use e-lioTV.” [26,36]
« “lIfoundelioTV easy to use”
User resistance e« “Usinge-lioTV isburdensome.” [36]
e« “E-lioTV isnot for me”
Anxiety « “I'mafraidof using e-lioTV.” [43]
o “I'méafraidthat if | pressthewrong button on theremote, | might break something on e-lioTV.”
Intention to use « “lwanttohaveelioTV in my home” [36]
o “l would recommend othersusing e-lioTV.”
Facilitating conditions « “Ingenera, if | have aproblem with adevice, | ask my family or care staff for help.” [36,44]
« “ltiseasy for meto understand and use new devices.”
User characteristics . “Thepeoplel care about push me to use messages and video calls” [44,45]

« “Ingeneral, I'm curious to learn how to use anew device”

Participants and Recruitment

Participants of the study lived in geriatric institutions (eg, NH
and RF) or at home and were not e-lioTV users. Participants
living at home were recruited in Paris, while others were
recruited in the Saint-Etienne and Grenoble regions. The
inclusion criteria were that the participants should be (1) aged
>60 years, (2) literate, and (3) able to use a television remote
control by themselves. Exclusion criteria were (1) having a
Mini-Mental State Examination score of <16 [46] and (2) having
visual, hearing, or motor problems that prevented them from
using a television remote control, unless they could be
compensated for by atechnical aid. To thisend, for NH and RF
residents, professionals were asked to draw up a preliminary
list of willing residents who met the above criteria

Table 2. Sociodemographic characteristics of participants (N=32).

Intotal, 38 participants were approached (RF: n=10, 26%; NH:
n=12, 32%; and home: n=16, 42%) between November 2022
and June 2023. Before each scenario, the researcher asked
whether the participant wished to continue. Of 38 participants,
5 (13%) choseto stop before the end of thetest dueto increasing
fatigue and 1 (3%) person was excluded because he was
illiterate. A total of 32 participants wereincluded, including 23
(72%) women and 9 men (28%). The demographic
characteristics of the 3 groups are presented in Table 2. These
data seemed in line with the literature, with participants living
in NH belonging amost entirely to the category of those aged
>80 years [4]. In this study, it isinteresting to note that almost
all the participantsliving at home had a higher education degree
(postgraduate degree) compared with the institutionalized
participants.

Gender, n (%) Age (y), n (%)

Education, n (%)

Women (n=23) Men(n=9) 60to69(n=5) 70to79(n=11) >80(n=16) Undergraduate (n=17) Postgraduate (n=15)
NH2(n=7) 417 3(33) 0(0) 1(9) 6(38) 7 (41) 0(0)
REP (n=9) 7 (30) 2(22) 3(60) 1(9) 5(31) 8(47) 1(7)
|(4ng) 12 (52) 4.(44) 2(40) 9(82) 5(31) 2(12) 14 (93)
n=

8NH: nursing home.
bRF: residential facility.

To explore participants technological expertise, we assessed
the frequency of mobile phone use by functionality (eg, calling,
answering a call, sending a text message, and checking a text
message) and the overall frequency of computer and tablet use.
We then categorized their expertise with the technology as
follows: apersonisconsidered an“ expert” if they usethefeature
or technology “several times a day” or “every day or aimost
every day,” and a person is considered a* nonexpert” if they do
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not use the feature or technology or if they useit “every week”
or “every month.” According to Table 3, most participants (RF:
9/9, 100%; NH: 6/7, 86%) in the RF group and NH group were
not experts in the use of computers, unlike participants in the
home group. In addition, some of the participants in the RF
group (make a call: 5/9, 55%; send a text message: 4/9, 44%)
used their mobile phones more frequently than thosein the NH
group (make acall: 1/7, 14%; send atext message: 0/7, 0%). It
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is interesting to note that among the smartphone users (NH:
n=0, 0%; RF: n=6, 67%; and home: n=15, 94%), those living

Table 3. Technological expertise of participants (N=32).

Naudé et al

in RF tended to restrict the use of their mobile phonesto calling
and messaging.

Level of expertise Mobile phone, n (%)

Computer, n (%) Tablet, n (%)

Makeacal Answer acall  Send atext message Receive a text message

NH? (n=7), n (%)

Expert 1(14) 2(29) 0(0) 0(0) 1(14) 0(0)

Nonexpert 6 (86) 5(71) 7 (100) 7 (100) 6(86) 7 (100)
RF? (n=9), n (%)

Expert 5 (56) 8(89) 4(44) 5 (56) 0(0) 1(12)

Nonexpert 4.(44) 1(11) 5 (56) 4(44) 9 (100) 8(89)
Home (n=16), n (%)

Expert 14 (88) 15 (94) 15 (94) 15 (94) 16 (100) 5(31)

Nonexpert 2(12) 1(6) 1(6) 1(6) 0(0) 11 (69)
Total (N=32), n (%)

Expert 20 (62) 25 (78) 19 (59) 20 (62) 17 (53) 6 (19)

Nonexpert 12 (38) 7(22) 13 (41) 12 (38) 15 (47) 26 (81)

3NH: nursing home.
bRF: residential facility.

Procedure

Thetests were carried out individually and systematically by 2
people (BN and a colleague). While the first author conducted
each part of the procedure, the other researcher was invited to
observe and take notes. Informed consent was obtained on the
day of the appointment after the participant had been reminded
of the objectives of the research. Before starting the scenarios
on the iTV, the overall cognitive level of each participant was
assessed, either by the institution’s psychologist or by the
researcher (first author), using the Mini-Mental State
Examination. Then, participants were asked to complete a
sociodemographic questionnaire and to share their technology
use habits. After abrief presentation of the principle and overall
functioning of theiTV (eg, the different components of thetool,
such as the box, camera, and remote control, and the main
features), participants’ first impressionswere gathered. Thei TV
was used through 3 scenarios of increasing difficulty, each with
more steps than the last (eg, answering a video call, checking
atext message, and making avideo call). The researcher then
collected participants’ opinions or recommendationsontheiTV
throughout the scenarios. Once the 3 scenarios had been
completed, the semistructured interview, based on the e TAM,
was conducted. If necessary, the researcher asked participants
to develop some answers. Finally, and at the participant’s
request, the researcher could also provide an additional
explanation of the iTV’s marketing status and target audience,
aswell astherest of itsfunctionalities not used in thistest (eg,
radio, news from the institution, and games). Participants were
then invited to react on their behalf, as well as on behalf of
someone close to them.

https://humanfactors.jmir.org/2024/1/€58051

Ethical Consider ations

Ethics approval for this study was obtained from the Université
Paris Cité Research and Ethics Committee in November 2021
(approval number 00012021-91). Validation of the data
management procedures and related compliance with the
General Data Protection Regul ation was obtained from the data
protection office and registered in the general register of Greater
Paris University Hospitals (Assistance Publique-Hbépitaux de
Paris) in February 2022 (20220228123925). The collected data
were anonymized in such away that identification of individuals
or sources of information is not possible. Participation in the
study was voluntary and subject to the signing of an informed
consent form. Participants were informed of their right to
withdraw from the research project (resulting in the del etion of
their data) and their right to access and rectify information
concerning them.

Qualitative Analysis

Two authors participated in the qualitative analysis (BN and
ASR). Deductive thematic analysis was carried out based on
the transcribed user tests. The aim was to identify the factors
that could influence performance on the iTV and, therefore, its
acceptance, based on the e-TAM factors. To this end, we took
inspiration from the Qualitative Analysis Guide of Leuven [47]
following three preliminary steps before coding the interviews:
(2) highlighting important elements and writing a mini report
on the participant’s characteristics, (2) designing conceptual
schemes, and (3) validity testing. Once the conceptual schemes
had been tested and validated, we were able to draw up alist of
concepts used to code the transcripts. These concepts were
classified according to the e TAM factors, allowing us to
develop some of them further or even to create new ones. An
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overall conceptual framework for our transcripts, in the form  UCs. A summary of the 33 concepts found during the deductive
of a mind map, was thus created. Finally, each concept was qualitative analysisis presented in Figure 2. Figures 3-9 show
described, including ashort summary of the pointsraisedinthe  the number of participantswhorated 1, 2, 3, 4, or 5onthe Likert
interviews and afew key verbatims.

Results

scale. Different colors and symbols are used to represent the 3
living environments.

Overview

Accordingtothee-TAM, iTV acceptance depended on 7 factors:
IU, PU, PEOU, UR toiTV, anxiety when using iTV, FCs, and

Figure 2. Mind map of themes and subthemes from the deductive qualitative analysis based on the extended technology acceptance model.
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IU Dimension

Overview

Although they seemed to perceive an interestiniTV in general,

* Attitude toward aging

liketohaveaniTV at home (13/32, 41%) and those who would
not (13/32, 41%). However, al participants living at home
would still recommend iTV to their friends and family (Figure
3).

participants were equally divided between those who would
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Figure 3. Intended use of interactive television by older adults living at home, in residential facilities, and in nursing homes (1: strongly disagree; 5:

strongly agree).
I want to have an
18 e-110TV in my home.
16
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Home

Existing Technological Environment

Many participants (30/32, 94%) aready owned severa
technologies, some for several years, and had well-established
communication and information habits. Some of them (6/32,
19%) saw no point in using an iTV as a complement. The
technology was perceived as a gadget with no added value
compared to existing technology (fewer functions or
accessibility options, such as voice):

Me personally? No, no, | won't use it....Because |
have other things, thingsthat react to my voice, things
that are much more responsive. [Participant 2, home
group]

There was amultiplicity of everyday technologies:

| have enough machinesto doit. [ Participant 13, home
group]

It is interesting to note that this barrier only concerned OAs
living at home, that is, in this study, the participants who owned
the most technol ogy.
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Nursing home

I would recommend that
others use e-lioTV.

3
4
1
9
2 7
2
1 2

1 2 3 4 5

Residential facility

Technology for People With Disabilities

E-lioTV could be seen asatechnol ogy for peoplewho arelosing
their independence with temporary or permanent cognitive or
mobility impairments. In fact, one of the advantages of thei TV
identified was the centralization of functions on a technology
that isalready used on adaily basisand located in asingle room,
often the most frequented in the home. In the event of a call,
this could reduce the risk of falling (getting up in a hurry if the
phone rings):

It's certain that if one day I’'m a lot less mobile, and

if I'mless able to flit from one thing to another, I'll

use this device. [Participant 2, home group]
However, this comment was only made by OAs living at home
(7132, 22%), and if we observe the left side of Figure 3, no link
can be made between living settings and the [U.

PU Dimension

Overview

The iTV seemed practical for most participants living at home
(13/16, 81%) and in RF (6/9, 67%), with the services offered
perceived as useful (Figure 4). However, the opinions of the
participants living in NHs seemed to be more nuanced.
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Figure4. Perceived usefulness of interactive television by older adultsliving at home, in residential facilities, and in nursing homes (1: strongly disagree;

5: strongly agree).
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Simplifying or Complicating Daily Life

Most participants (22/32, 69%) had a very positive attitude
toward iTV and were satisfied with the principle of having a
television screen that brings together several functions (23/32,
72%). According to 1 participant, thisprincipleis*“very clever”
(Participant 3, home group) and avoids the multiplication of
technologies in the home (10/32, 31%). Using a television
system also means that functionalities such as games can be
accessed on alarger screen. Furthermore, it iseasier to position
oneself in front of a camera on a television screen than on a
smartphone. However, some participants (4/32, 12%) seemed
to consider technological innovations as an unnecessary
complication of everyday life. For example, even before the
operation of theiTV was explained to them, some participants
showed no interest in discovering this technology:

| don't need it because | just want to keep watching
the news and that’s all...I’m starting to say: “ Whoa,
let's just stay as we are, let's not complicate our
lives! [Participant 6, NH group]

Thevalue of technology can also belinked to aperson’slifestyle
and job. One former farmer, who had always lived in a rural
environment, had never understood the usefulness of acomputer:

And then, inthe countryside, it’snot really that useful.
The main thing is to have the essential s. [ Participant
14, NH group]

https://humanfactors.jmir.org/2024/1/€58051
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Supporting Certain Values

According to some participants (12/32, 37%), thei TV’ sfeatures
wererelevant because they supported val uesthat wereimportant
to them, including connection with the outside world; the iTV
could facilitate interaction with loved ones and provide people
with the opportunity to take part in moments of life through
photos and video calls:

Oh yes, indeed, you can travel that way. [Participant

7, NH group]
Autonomy and health was also important; other participants
appreciated the reflection involved when using the i TV, aswell
as the games:

That way, he can do cognitive remediation on his
own. [Participant 3, home group]
Video calls could aso help to reassure family and friends.

PEOU Dimension

Overview

Most participants found the iTV easy to use (NH: 4/7, 57%;
RF: 6/9, 67%; and home: 16/16, 100%). However, a few
participants living in RFs (3/9, 33%) and NHs (3/7, 43%)
reported that they needed alittle more time to learn how to use
it (Figure5).
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Figure 5. Perceived ease of use of interactive television by older adults living at home, in residential facilities, and in nursing homes (1: strongly

disagree; 5: strongly agree).
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TheiTV seemed easy to usefor most participants (26/32, 81%),
even for those with no computer skills or with mild cognitive
impairment. Several participants (14/32, 44%) found that the
remote control had few new buttons, making it easy to identify
the most important ones. The icons also seemed logical and
easy to understand. The information inserted on the television
screen served asamemory aid; instead of spending timelooking
for the solution, they felt that the system was doing the work
for them by pointing out the right buttons, something that is all
the more relevant for OAS:

WEll yes, everything has been spoon-fed, you know.
[Participant 1, home group]

It'svisual, but maybe you need that morewhen you're
older too. [Participant 14, home group]

This guidance greatly reduced the amount of information to be
memorized, facilitating familiarization with the system and
success during the first moments of interaction, an important
phase in forming a good first impression. Finaly, the
participants had the feeling that they were being supported:

https://humanfactors.jmir.org/2024/1/€58051
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[Participant 1, home group]

Finally, 1 participant was used to a certain complexity on adaily
basis (2 remote controls) and seemed pleasantly surprised to be
able to do so many things with just 1 remote control.

Need for Time and Effort

Although the iTV was considered rather easy to use, some
participants (17/32, 53%) said that they needed timeto get used
toit. Thistimewas needed to devel op automatismsand reflexes
and to become familiar with the buttonsand the i TV’s operating
principle, that is, looking at the screen to find the right button:

It requires some adaptation, and adaptation takes a
little longer now. [Participant 11, home group]

However, although learning and problem-solving take longer

with age, participants were not bothered, al so because they had
more time to spend on this than young adults:

It took me a little while to find it, but does it need to
be immediate? I'm not sure. [Participant 8, home

group]
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Regarding the need for effort, several participants (6/32, 19%)
emphasized the cognitive resources required to handle the i TV.
Using this tool seemed to have a cost in terms of attention and
mental flexibility to make the link between the guidance on the
screen and the buttons on the remote control, select the relevant
information on the screen, and remember the actions of certain
buttons:

| was doing gymnastics between looking at the screen,
looking at the remote control. [Participant 6, NH

group]

Perceived and Experienced Complexity

Some participants (9/32, 28%) experienced difficulties in
learning how to use the iTV, such as recognizing the icons on
the remote control, pressing the buttons gently, or identifying
the actions to be performed on the television screen. One
participant stressed the need to simplify the technology as much
as possible to avoid discouraging users:

It can be very discouraging for someone who doesn’t
understand it very well, and maybe not curious
enough to insist either. [Participant 14, home group]

Indeed, when faced with several failures, 1 participant was
tempted to give up:

Pfff. What am | going to do? | can’t do anything. I'm

stuck. [Participant 15, RF group]
Beyond the experienced complexity, the perceived complexity
could influence the way the i TV was approached. Indeed, even
before using the device for thefirst time, participants had aready
formed an initial impression based on their personal experience
with their television. Some participants (4/32, 12%) perceived
the remote control as complex (those who were using aremote
control with fewer buttons on a daily basis), while others
imagined that the iTV would be ssimple to use, similar to an
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ordinary television. But this first impression could be
misleading, particularly because of the difficulty of applying
knowledge of other technologies to this device:

It looks very simple, but in the end, you have to find
out what it means on the remote control. [Participant
14, home group]

| don’'t know why...I end up thinking about how to use
a remote control. [Participant 14, home group]

Need for Support

Most participants (14/32, 44%) said that they needed extra
support or even guidance to be able to use the iTV. The fact
that there were no instructions and that they had to manage on
their own from the start seemed to disconcert some of them:

WE're letting people get started without giving them
a user manual? [Participant 2, home group]

One participant highlighted the necessity for OAsto record all
details in writing. A summary note of the remote control with
the actions associated with each button might be enough,
particularly in the early stages of the interaction. However, 1
participant was reluctant to have a user manual, considering it
too complicated in general. Another participant preferred to
have support from someone, particularly to reassure her during
the first moments of interaction:

Well, at least.... | don’t know, one or two daysto fully
understand the buttons. [Participant 15, RF group]

UR Toward theiTV

Overview

Although participants did not seem to find the iTV use
burdensome (30/32, 94%), almost half of them (13/32, 41%)
felt that iTV was not adapted to their needs and uses or did not
give an opinion (Figure 6).
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Figure6. User resistance toward interactivetelevision by older adultsliving at home, in residential facilities, and in nursing homes (1: strongly disagree;

5: strongly agree).
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Technology Not Adapted to OAs

Some participants (7/32, 22%) immediately thought that the
iTV was not suited to them or their NH neighbors for various
reasons, including health conditions, with a participant stating,
“We'real abit lost, | don’t think it’sreally suited to our home”
(participant 6, NH group). Other reasons included poor
knowledge of technology use and age. This last point can be
seen as self-agism. One participant seemed outraged by this
stereotype:

[This television is not for me] Why? Because I'm
stupid? And I’'m old? [Laughs]. [Participant 7, NH
group]
Finaly, athough participants found the functionalities rather
useful, they amost systematically considered that theiTV was
made for someone el se, seeing no point in changing their habits.

Costly Changes

Some participants (4/32, 12%) had a negative attitude toward
application updates or the switch to smart televisions, showing
annoyance or even stress when using them. OAs found it
difficult to adapt to change, with each new feature requiring an
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effort to understand and learn, which became even more
demanding with age (eg, slowness and need for repetition):

That’'swhat’sannoying, it'sthe constant updates that

turn everything upside down. So, you make an effort

to keep up with it, you start to assimilate it more or

less and that’s it, off you go again. [Participant 12,

home group]
So, athough the television remote control is used on a daily
basis, most participants (5/32, 16%) were not used to using
other buttons apart from the television channelsto keep control
of the situation. Therefore, using an iTV necessarily requires a
learning curve. Another explanation for this annoyance could
be the imbalance between the cost and benefit of the change,
as it was not necessarily perceived as an improvement,
especiadly if it made other functions less accessible. One
participant showed particular resistance, mainly because using
iTV madeit harder for her to access television channels.

Negative | mage of Television

A few participants (5/32, 16%) said that they disliked television
in general, preferring to use another technol ogy (eg, computer)
or do another activity. The television system is generaly
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perceived as a technology that isolates people and encourages
immohility. In addition, 2 participants (6%) found the programs
they watched uninteresting. In this case, the television system
was confused with the functionality of the television channels,
affecting the overall iTV experience:

But I'll tell you, honestly... logically | don’t like TV.
[Participant 15, RF group]

Resistance Toward Video Calls

A few participants (8/32, 25%) did not like making video calls
because they were either uncomfortable with seeing themselves
on ascreen (7/32, 22%) or perceived video callsasanintrusion
into peopl€e’s privacy (1/32, 3%).

Financial Resources

Several participants (6/32, 19%) quickly raised the issue of the
iTV'sprice. Asidefrom the usefulness of the system, this aspect
was quickly considered by the participants when they were
planning to use the system:

What bothers me is the money, to change television.
[Participant 14, NH group]

Moreover, as soon as the question of a subscription was raised,
the participants seemed reluctant.

Perceived Risks

The participants (10/32, 31%) showed a certain reluctance
toward technology in general or toward the iTV in particular
because risks, such as addiction and social barriers (6/32, 19%).
Several participants felt that the use of technology represented
a socia barrier, intruding between people and making
communication difficult:

But it's frightening how many people have their
smartphones and don’t look at the person next to
them. It's crazy. [Participant 1, home group]

Also, 2 participants (6%) showed contempt or annoyance toward
peoplewho spend alot of time on their phones. One participant
feared becoming an addict and refused to learn how to use a
digital tool:

There are dangers there, | have to be careful.
[Participant 8, NH group]
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Finally, 1 participant feared that iTV would be used asan excuse
to reduce the number of carers or reduce the number of family
visits.

Another barrier was excessive solicitation (4/32, 12%); some
participants showed a certain resistance to ICTs (eg, social
networks and iTV) because of oversolicitation. According to 1
participant, receiving text messages every day was
inconceivable. Indeed, this form of remote communication is
relatively recent:

No, no, no, once in a while! If people send me
messages every day, it’sgoing to explode. [Participant
1, RF group]
Oversolicitation could then lead to annoyance or even refusal
to use the technology:

| don't want that but that's the flaw, it's the
instantaneity of today’s world. [Participant 12, home
group]
However, 1 participant mentioned the possibility of an evolution
in thisresistance with the evolution in the importance of certain
values with age, that is, favoring social contact over
entertainment:

Human contact is even more important at that age
than seeing a documentary on which shefalls asleep,
eh. [Participant 12, home group]

Another barrier was alack of control over data (4/32, 12%); 2
(6%) participants mentioned the dangers of theinternet and the
importance of data protection. One of them was very reluctant
to go online because someone she knew had been scammed.
Generally speaking, thelack of control over technology seemed
to bother the participants:

And can we deactivate this action? That's the
problem. [Participant 12, home group]

Anxiety Toward iTV Use

Overview

The majority reported no apprehension about using (25/32,
78%) or even making mistakesontheiTV (24/32, 75%; Figure
7). The few participants (7/32, 22%) who reported some
anxieties were those who lived in RFs or NHs.
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Figure 7. Anxiety while using interactive television by older adultsliving at home, in residential facilities, and in nursing homes (1: strongly disagree;

5: strongly agree).
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Anxiety-Provoking Technology

Several participants (14/32, 44%) reported feeling anxiouswhen
using their device: fear of making irreparable mistakes and
getting stuck, having lost their bearings:

I’mnot going to look too hard when it’s set, because

I’'malways afraid of going wrong anyway. [ Participant

14, home group]
Some participants (4/32, 12%) felt this apprehension every time
they used their technology, while others (10/32, 31%) were
especially stressed during the learning phase:

Computers really put me off because | can’t get the
hand of it...Oh yes, | screw up... | lose things... Pfff.
[Participant 11, home group]

This apprehension was not the same depending on the
technology: some participants (3/32, 9%) felt more comfortable
with their computer than with their smartphone, with which
they were less used to interacting, while others (2/32, 6%)
apprehended using the television system:
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| hopethere' sno remote control. [ Participant 3, home

group]
The remote controls seemed to generate stress because of their
diversity (ie, each brand of television has a different remote
control, asaparticipant stated: “Look, | don't really likeremote
controls, but because they change all the time” [Participant 5,
home group]); a large number of buttons; or the presence of
generic buttons (eg, colored buttons with no symbolson it and
arrows). During the test, 1 participant did not feel confident
because of the workload required by the iTV functioning (ie,
linking the information on the screen with that on the remote
control). These anxious OAs did not necessarily show resistance,
but they saw the iTV as inevitably more complicated to use,
making it difficult to apply their digital literacy:

| doit all thetime. | waslooking for something more

complicated. [Participant 11, RF group]
To copewith thistechnological anxiety, some participants (4/32,
12%) adopted coping strategies such as neglect (eg, aparticipant
preferred having someone operate her TV for her) or avoidance
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(eg, ignoring certain buttons or functions on their television and
remote control), stated as follows:

Oh no, no, | just do the channel and that’s it. No, |
haven't explored it, and | don’'t even know what these
are [arrow buttong] . [Participant 7, NH group]

Anxiety-Provoking Context

One participant mentioned the influence of the context in which
the technol ogy was used on the stress felt at the time of use:

For train tickets for example, | don’'t know... there's
something about it, there’' sthe urgency and the stakes.
[Participant 5, home group)]

According to her, what was most stressful wasthe stakes behind
the successful use of the technology, as well as the potential
consequencesif it failed (eg, automated teller machineand train
tickets). In the case of i TV, the ringtone used to notify the user
of a call could also be stressful, with the user rushing to find
the button to pick up the call (2/32, 6%).

Progressive Familiarization and Search Strategy

Some participants (11/32, 34%) were not afraid of pressing the
wrong button and dared to explore. This confidence may have
come from their own experience of computers or from their
confidence in their ability to solve problems: they were aware
that it was always possible to go back or ask for help:

WA I, sometimes the experience consists of going back.
[Participant 2, home group]

https://humanfactors.jmir.org/2024/1/€58051
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You can go wrong at first, but you can go back, you
can fix it. [Participant 10, RF group]

The participants’ level of apprehension could then influence
their strategies for finding solutions. If they found themselves
stuck, some (5/32, 16%) opted for testing unknown or unused
buttons, while others preferred to test randomly, seeing the
mistake as an opportunity to learn something else. It is
interesting to note that this confidence was acquired gradually,
as OAs learned how the technologies worked and overcame
their initial reluctance:

Now it's easy, because I’ ve learned, but before, no,
it wasareal barrier. [Participant 5, home group]

FC Dimension

Overview

Most participants (24/32, 75%) considered having support from
their families or care staff (thoseliving in NH or RF; Figure 8).
The few respondents who did not call on family and friendsin
case of problems were those who lived at home (4/16, 25%)
and in RFs (2/9, 22%). However, when it came to their ability
to learn how to use a new device, the participants were more
divided: of 32 participants, 8 (25%) were undecided, 12 (38%)
werefairly confident, and 12 (38%) were not. Interestingly, the
participants who were least confident about using anew device
were those living in RFs.
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Figure 8. Facilitating conditions for the use of interactive television by older adults living at home, in residential facilities, and in nursing homes (1:

strongly disagree; 5: strongly agree).
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Feeling of Self-Efficacy

As shown on the right of Figure 8, participants feelings of
self-efficacy varied considerably. Some participants (12/32,
37%) were confident in their ability to use and solve problems
ontheiTV, as 3 (9%) of them pointed out the role of expert that
they assumed among their friends and family. Therefore,
autonomy in finding solutions (eg, consulting YouTube [Google
LLC] tutorias and online forums) could be an indicator of a
feeling of persona efficacy. It is interesting to note that the
feeling of anxiety depended on the technology and remained
variable with time. For example, a participant felt confident
using the iTV but doubted their ability to use a tablet. Even
before they started thetest, other participants (12/32, 37%) were
skeptical about their ability to use theiTV independently, as a
participant stated, “I’'ll need help with this” (Participant 2, RF
group), and seemed to consider its use as very difficult or
impossible:
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| was looking for something more complicated.
[Participant 11, RF group]

One participant even questioned their placein thistest, stating
“I’m wasting your time, aren’t 1?7’ [Participant 7, NH group].
Thislack of confidencein their abilities could have influenced
their first experience with the iTV in several ways. As
participants used the iTV, mistakes could be more prominent
than successes, as a participant stated, “Well, that’s a good
start!” [Participant 9, RF group], and they tended to blame
themselves (eg, slowness, lack of thinking, and impatience and
haste) for the dlightest problem they encountered, never
questioning the design or functioning of the technology:

Well, maybe it's because I'm not paying enough
attention. [Participant 6, home group]
Thetestsrevea ed the difference between participantswho were
actively looking for a solution and those who gave up at the
first sign of difficulty and preferred to rely on the researcher’s
help. Finally, a bias identified among some participants (4/32,
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12%) was the supposed comparison with other people, younger
or of the same age, making the situation even more frustrating:

I’m sure someone younger would have understood
straight away. [Participant 14, home group]

Occasional or Regular Help From Peers

In most cases (20/32, 62%), peers provided occasiona
assistance, in particular, to help participants in the event of a
problem, to support them as they familiarize themselves with
anew technology or feature, or to explore other functionalities:

My son told me“ there’'sayellow linethere’” He says

you have to press really hard. [Participant 14, NH

group]
Training people in a new technology or function sometimes
meant reassuring them during the first moments of interaction.
On afew occasions, participants' relatives were able to act as
advisers, pointing out the following additional features that
could meet their needs:

« Audio message to address difficulty in writing SMS text
messages

« Subtitle option to address difficulty in understanding a
television program

«  Pausefunction on television to help with urinary problems

Finally, other participants could also benefit from regular help
with administrative formalities. In this case, the relatives
provided more than just help as they were doing things directly
for the participants. Help often came from younger family
members and occasionally from friends or digital advisersvia
local councils. For participants living in ingtitutions, the care
staff were able to absorb some of the family’s support role,
especialy when the family was not nearby. Thisfeeling of trust
between the resident and the professionals could facilitate the
adoption of anew tool.

Peer Attitudes
Some parti cipants (4/32, 12%) complained about the annoyance
and impatience of their relatives:
My nephew often reproaches me: “You're not
watching! It'sindicated!” [Participant 16, RF group]

Moreover, peers may have lost interest when faced with the
participant’s resistance or may not be available to help if
problems arise:

My family... they'Il tell me “ | don’t have the time!”
[Participant 15, home group]
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However, as 1 participant pointed out, the trainer’s attitude can
be passed on to thelearner and, therefore, influence their attitude
toward the technol ogy.

Peer Dependence

Several participants (10/32, 31%) depended entirely on their
relatives for certain tasks (eg, video calls and tax declarations),
which could accentuate the gap between their current skillsand
modern technological requirements:

For example, | have taxes, but my son does them, so
| don't even know how to do them myself. [ Participant
11, home group]

Depending on several people can congtitute a barrier and
complicate the day-to-day use of technology. For example, 1
participant was very frustrated and angry at having “lost” her
computer when she moved into an institution, and another
reported his dependence on his wife for the tablet they share.
This dependence could be induced by peers or desired by the
participants themselves. In thefirst case, peers might think that
they were helping by sparing them the difficulties associated
with the technology. This could be frustrating for 1 participant,
who felt she was capable of managing her own accounts:

Because he's afraid | don’t know how to manage my
account, so he checks!...No, because| don’t need him,
| do it myself. [Participant 16, RF group]

In the second case, some participants tended to wait to be
contacted or for someone to do it for them: although they had
taken part in the test and shown their ability to use remote
control, some participantsliving in NH (2/7, 29%) preferred to
delegate its use to care staff, mainly because of the
anxiety-provoking technology:

When they come, if the TV ison or off, they put it on
for meor turnit off. | mean, | know howto turnit off,
but still... | don't fedl safe using it. [Participant 14,
NH group]

UC Dimension

Overview

The participants from the 3 settings appeared to be divided into
2 groups in terms of the perceived social pressure and their
curiosity about technology (Figure 9). In contrast to participants
living in RFs who perceived a strong influence from their
relatives (6/9, 78%), participants living at home and in NHs
seemed more divided.
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Figure9. Participants’ characteristics (1: strongly disagree; 5: strongly agree).
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Finally, participants living at home seemed to be more curious
about the idea of discovering a new technology (13/16, 81%)
compared to participants living in RFs and NHs, who seemed
more nuanced.

Influence of an Exceptional Situation

In response to exceptional situations (eg, a relative moving
abroad and the COVID-19 pandemic), peers may have adopted
different behaviors in an attempt to maintain cohesion within
the group of friends or family. For example, during the
COVID-19 pandemic, several participants (11/32, 34%)
mentioned using video calls to stay in touch with their loved
ones and to take part in activities (eg, a multimedia café
organized by a laboratory). As a result of these exceptional
situations, certain functionalities such as video calls or text
messages may have becomethenormintermsof communication
within the family, within a group of friends, or even in the
professional environment (eg, association). TheiTV could then
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have more added value since the COVID-19 pandemic and
confinements, with the more widespread use of video calls:

If she'd had that [i TV with video calls], it would have
made our lives a lot easier because we could have
seen her. And it would have been nice for her, you
know. [Participant 5, home group]

Social Pressure

Both private and professional peerscould have adirect influence
on the use of afeature or technology by encouraging the use of
particular apps (eg, Google Maps[Google LL C] to find theway
home and Skype [Microsoft Corp] for remote meetings; 3/32,
9%). Relatives could also offer participants a technology (eg,
atablet, smartphone, or a connected watch), first perceiving it
as a gadget and then, after a period of familiarization,
discovering its usefulness in everyday life:
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No, no, it [connected watch] was offered to me
because... | said it was a gadget, but when | saw the
applications... [Participant 2, home group]

Furthermore, some participants (4/32, 12%) felt forced to use
several apps depending on the habits of the person they were
talking to (eg, Messenger [Meta Platforms], WhatsApp [Meta
Platforms], and Signal [Signal Technology Foundation]):

| receive messages from people who each have the
good idea of having a different application.
[Participant 2, home group]

They aso felt oversolicited by their peers: depending on the
generation, it isnot usual to receive text messages every day or
several times aday. However, thisinfluence did not necessarily
enable participantsto become more skilled at using the features.
In the case of video calls, 1 participant (3%) simply received
the calls without really understanding how they worked:

He callsmy sister, the kids, and we all see each other
on the mobile. But I’m not the one doing it, | don’t
know how. [Participant 11, home group]

Finally, 2 (6%) participants pointed out their own influence on
their mode of communication:

It would be the other way round...It's easier for me
toread thanto listen. So, | prefer to have messages...
[Participant 3, home group]

They pointed out the frequency of exchanges with their loved
ones:

And then | solicit them too, to get news. [Participant
7, NH group]

Consequences of Noncompliance

Whether or not participantsareresistant to ICTs (eg, video calls
messages), they sometimes represent the only way for them to
keep in touch with their loved ones living abroad (5/32, 16%):

I have children who livein Japan, so | only see them
that way. [Participant 8, home group]

For them, resisting these innovations would mean i solation and
rejection by their peers. One participant felt excluded from his
family following his refusal to use several technologies, and
another felt ashamed of being out of step with her RF neighbors:

| told them I’ m hopeless, I’ m old-fashioned! So, they
laughed because it can seem completely absurd
nowadays. [Participant 9, RF group]

Finally, 1 participant saw no aternative but to submit to the
group norms:

Well, it's not that they [the peers] push me, it's
mandatory. [Participant 5, home group]

Temporary Group Compliance and Reactance

The adoption of certain modes of communication (eg, video
calls) may have been only temporary, which isthe time needed
to overcome the exceptional situation that had prompted
relatives to adopt them in the first place (eg, the COVID-19
pandemic and relatives moving abroad). Thus, the social
pressure present at a given moment is not necessarily effective
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with time, especialy if the participants were initially resistant
to change or video calls (7/32, 22%):

WEll, I’'m the one who doesn’t want to....\e used to
do it during the COVID with the young persons who
couldn’'t come and see us. Otherwise, | don't like it,
| don’t like being seen, | don't think it's... for me
anymore. [Participant 11, RF group]

Although 1 participant communicated a lot via text messages,
she seemed annoyed by the regular solicitations from her peers,
thus provoking psychological reactance:

[People who are important to me push me to use
messages and video calls] Yes, that’strue, but | don’'t
reply [laughs]. [Participant 7, NH group]

Computer Experience

Most participants (18/32, 56%) saw their previous experience
with technology (eg, smartphone, computer, or tablet) as
facilitating, if not essential, for using iTV. This technology
seemed to partially use knowledge already acquired through
other technologies (eg, icons and navigation), making it easier
for people who already had certain reflexes and rudimentary
knowledge to learn:

Yes, there are lots of gestures now that are new, that
have been learned and that correspond. [Participant
9, home group]

Certain symbols that were once incomprehensible (eg, menu
and contact) have come to mean something, thanks to the use
of technology in everyday life, and therefore, familiarity with
technical vocabulary and overall operation:

But finally, | think it's an icon [contact] that has
become universal now, for everyone who uses a
smartphone. [Participant 9, home group]

However, some participants (3/32, 9%) stressed that it was not
necessary to have highly developed digital literacy to useiTV:

It's quite accessible to people who don’t have any
skills, well, who don’'t have a... how should | say... a
culture. [Participant 16, home group]

Sometimes, certain prior knowledge could even hinder the use
of iTV, asin the case of 1 participant who had learned to press
hard on the remote control buttons, thus causing several actions
on theiTV instead of 1 action.

Some participants (2/32, 6%) pointed out the |late access their
generation had to theinternet. Indeed, several participants (3/32,
9%) had acquired more or less advanced computer skillsor even
automatic skillswith the arrival of computersin the workplace.
However, thetraining received and the use of digital technology
(whether at work or not) often date back several decades. So,
with the rapid development of technology, 1 participant said
shefelt out of date:

Let's just say it's changed so much since then, it's
evolved so much that I'm sure I'm... [out of date].
[Participant 16, RF group]

However, 2 (6%) participants thought that the digital literacy
of OAswould evolve rapidly in the future:
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But | think that use will increase because, in NH, you
aredealing with an age group that is of my generation
and | belong to a generation that has had very little
access to the internet. [Participant 8, home group]

Technological Routine

In many cases (11/32, 34%), using the computer, tablet, or
television was part of awell-established routine:

I’ve had this habit for a very, very, very long time.
[Participant 4, home group]

This routinized use could then lead to various events, such as
the creation of habits that are difficult to disrupt. In addition,
thisroutinewasall the more difficult to change, and it was hard
to establish with peers. Other problems included the
development of automatisms, making it harder to transfer
knowledge to other technologies:

I’m so used to [typing] 3, that’s it. But that’s to find
the right button [ on the remote control] . [Participant
6, NH group]

Another problemswasthe neglect of buttons not used on adaily
basis:
As | only ever use the same buttons, there may be
things | have that | don’t even look at. [H-14]

Interest in Technological | nnovations

Participants (14/32, 44%) seemed curious to discover the iTV
functionalities and found it fun to try to figure out how the iTV
worked, perceiving mistakes as challenges to be overcome.

Some participants (3/32, 9%) were rather curious about new
technologies in general (eg, robots and computers), being
interested in them since the early days of computing. The time
and effort invested at the time would have made it easier for
them to learn how to use a new technology:

S0 | bought some books, | didn't understand
anything... And | read and reread the same thing over
and over again, and then that was it, | was able to
design programs. That may also explain why, perhaps
more quickly than others, | quickly understand how
to use the software. [Participant 2, home group]

Two (6%) participants emphasized the importance of initial
motivation in the learning process, noting that imagining the
potential benefits of technology can stimulate its exploration:

It can be exciting, in the sense that it's great, I'm
going to have something better and everything.
[Participant 4, home group]

Although curiosity seems crucial when learning to usetheiTV,
it may not be enough due to the apprehension of making
irreparable mistakes or the lack of PU:

But | don’t see what it's for, what it can lead to. Yes,
| seeit asa game. [Participant 10, RF group]
Sensory Disorders

With advancing age, sensory problems (9/32, 28%; eg, visual,
auditory, and touch) could appear and develop with time,
limiting the use of certain technologies, such as smartphones
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(eg, difficulty typing on a small keyboard) and television (eg,
visual fatigue). Participants who wore glasses to improve near
vision generally did not wear them to watch television (11/32,
34%). In the case of iTV, these participants then had difficulty
recognizing certain symbols on the screen and the remote
control:

Oh maybe with glasses I’ d see better. [Participant 10,
home group]

Intermsof hearing, 1 participant with hearing aidsfelt the sound
of the iTV was not loud enough: on a daily basis, he used
headphones plugged directly into histelevision. With regard to
touch problems, some participants (5/32, 16%) found it difficult
to press certain buttons correctly (eg, arrows and back buttons)
because of their design (ie, size and shape of the button) or their
location (ie, in the middle of 2 buttons). One participant was
convinced that she pressed the right button when, in fact, she
pressed the wrong one;

That’s what I’ ve pressed now, isn't it? [ Researcher]
You pressed just below it. [Participant 14, NH group]

Cognitive Disorders

With age, certain cognitive disorders can affect memory,
information processing speed, and mental flexibility. During
the test, some participants (15/32, 47%) could not remember
and frequently asked for the function of buttonsthey had already
used (eg, camera button). Performing the action once seemed
insufficient for theinformation to beretained, which underlines
theimportance of reminding people on the screen of the buttons
to use. Two participants (6%) complained that they were slow
in thinking, learning, or even adapting to a new way of
functioning:

You have to adapt, and it takes a bit longer to adapt
now...You're not as fast and your brain doesn’'t work
asquickly asit did a few years ago. [Participant 11,
home group]
Another manifestation of cognitive impairments was the false
recognition of certain actions and buttons. Some participants
(5/32, 16%) tried to remember a button they had supposedly
already used instead of scanning the remote control again to
identify the right button. Because of the difficulties mentioned
above, 1 participant living at home could not imagine the iTV
being used by people with cognitive impairments. Two (6%)
othersliving in NHsfelt that they had been in decline for some
time, partly dueto various events (eg, retirement, the COVID-19
pandemic, and heatwaves) also affecting the residents around
them. Thus, 1 participant no longer considered herself “ adapted”
[Participant 6, NH group] to new technologies such as iTV,
while another complained that her life had “ shrunk” [Participant
7, NH group], giving her the feeling she “no longer had timeto
do anything” [Participant 7, NH group]. Finaly, participants
conscious of their cognitive decline and the impact on their
performance questioned and blamed themselves more often for
the difficulties encountered during the test:

Yes, but maybe if our brains were a bit more
developed, we wouldn’'t do anything stupid either.
[Participant 16, RF group]
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Fatigability

As people age, they may become more fatigued, impacting the
time spent on certain activities. Because of the effort required
to discover thei TV (eg, gymnastics between the screen and the
remote control, searching for information, and the number of
stepsin the scenario), some participants (8/32, 25%) apparently
reached cognitive saturation, with increasing difficulty in
maintaining their attention, refocusing after a distraction, or
even blocking on atask:

The trick is to pay attention, you can't do random
things. You have to try and think, which isn’t always
easy at our age. [Participant 10, RF group]

Thefatigue accumulated throughout the test may have hampered
the use of theiTV and led to frustration if the participant got
stuck on atask already completed:

My brain doesn’t want to work anymore. [Participant
4, RF group]

For example, 1 participant gradually lost sight of the test
objective, constantly wanting to return to the TV channels
instead of following the instructions. By making repeated
mistakes, 2 (6%) participants admitted confusing good and bad
learning.

Attitude Toward Aging

Among the participantsliving at home, some seemed to perceive
the onset of cognitive problems as imminent and inevitable.
Beyond the participants' current state of health, the image they
had of aging and their perception of the time they had left in
good health, or even to live, could influence their commitment
to iTV, as well as its acceptability. One participant seemed
impatient, declaring that he had no more time to lose with
technologies that were complex to learn or that didn’'t meet his
needs:

Thisthing is a tool, so it has to provide me with the
services | need quickly and immediately. I’ ve got no
timeto lose in my life, I’ ve got 89 anyway [laughs].
[Participant 9, home group]

Othersdid not seethe point of learning to usethei TV, believing
that they didn’t have much time |eft to enjoy it:

I’'min my 91s this year. So maybe | won't get much
out of it. [Participant 14, NH group]

Discussion

Principal Findings

The main aim of this research was to contribute to the
enrichment of existing models of acceptance of innovations by
OAs. This study focused on the acceptability of aniTV system
by 32 people living in different settings (eg, home, NH, and
RF). A deductive qualitative analysis based on e-TAM identified
33 concepts, each related to the following themes: 1U, PU,
PEOU, UR, anxiety about theiTV, FCs, and UCs.

Advantages of the M ethodology Used

This qualitative research complements a previous study,
currently being submitted, aimed at assessing the perceived
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usability and ability of OAsto use the iTV. The data extracted
from these tests were self-reported and subject to certain biases.
For example, some authors have shown the influence of
stereotypes on the perceived ability to innovate [48], while
others have discovered that OAs who reported using
smartphones were in fact only using the basic functions of the
phone (ie, making calls and sending SM S text messages) [49].
Therefore, using a purely quantitative study does not allow for
a comprehensive understanding of the mechanisms behind the
acceptance of technological innovations.

The deductive qualitative analysis used in this study is based
on the Qualitative Analysis Guide by Leuven [47]. One of the
advantages of this analysis method is the combination of
approaches used. The transcripts werefirst analyzed separately,
using acase-oriented narrative approach. This approach ensured
that the interaction between the ideas from each transcript and
the specific characteristics of the participants was not
overlooked, particularly with the help of conceptual diagrams.
Then, by cross-referencing all theseideas, more global concepts
were developed. It was only at this point in the analysisthat all
the data were interpreted, allowing themes to be developed by
drawing on the richness of the data and doing justice to the
complexity of the experiences of the participants [50].

Technology Paradoxes

Thisqualitative analysis has highlighted the different behaviors
of OAswhen they are confronted with the use of technological
innovation. Participants (20/32, 62%) were both very curious
about the functioning of iTV and anxious about having to use
atelevision remote control. Some (15/32, 47%) said that they
were aready beyond the stage of being apprehensive about
using technology, with 1 participant mocking these anxious
people:

You'd think we were going to bring out the atomic
bomb! “ No, no, no, | don't want to touchit! It'sgoing
to be dangerous!” [Participant 4, home group]

It is interesting to note that these behaviors seemed to be
influenced by different factors, such as the level of digital
literacy or place of residence. In our study, the participantswho
lived in ingtitutions (16/32, 50%) were also the ones who were
the least familiar with the use of smartphones or computers.
These results are in line with the literature on the use of
technology by OAs[51-53] and highlight the nuances of older
users experience when confronted with technological
innovations.

In addition to current models of technology acceptance (eg,
TAM and UTAUT), the authors have proposed a framework of
technology paradoxes [22,23]. This model states that users,
when using a technology, are subject to a certain number of
paradoxesthat create strong emotions, such asanxiety and stress.
Wilson-Nash and Tinson [23] identified 3 types of paradox:
functional, social, and psychological.

Among the functional paradoxes, the paradox of chaos versus
control was the origin of several situations reported by
participants and classified in the category of resistance. In the
case of the participant complaining about the addition of
functions on her television, she experienced the transition from
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a situation of control (ie, watching television channels) to a
chaotic situation (ie, YouTube starting at the same time as the
television), resulting in frustration and the stress of losing one’s
bearings.

In order to deal with the emotions generated by paradoxes, users
may adopt various coping strategies before or after acquiring
technology to avoid them or confront them. Wilson-Nash and
Tinson [23] have identified 5 coping strategies used by OAs:
neglect, partnership, control, adjustment, and acceptance. The
partnership strategy seems to have been used by some
participants in this study (3/32, 9%) via a mechanism of
humanization of the technology. The participants tended to
consider the indications displayed on the left of the television
screen as instructions to follow or even tips given by the iTV.
The participants spoke of the “interrelationship” and mutual
assistance that existed between them as users interacting with
the remote control and the television screen:

View the photos, | press OK? Because they tell me
to. [Participant 11, home group]

Therefore, the personification of iTV observed by the researcher
could prove to be a strategy for confronting the technology,
enabling participants to overcome their anxiety when using the
iTV. It would be interesting to investigate the humanization of
technology further and to test whether reinforcing this feeling
(eg, the presence of avirtual agent ontheiTV) could influence
the perceived usability and acceptability of theiTV.

Technologies are often perceived asisolating people from others,
as evidenced by the risks perceived by the participants in this
study. However, aimost al participants (24/32, 75%) aso
admitted to calling on certain members of their family or friends
to resolve problems encountered with their technology. Thus,
mastering the technology, which is another adaptation strategy,
also includes asocia dimension.

The acceptance strategy put forward by Wilson-Nash and Tinson
[23] states that OAs, because of their life experience and time
perspective, have a greater tolerance of technology faults. In
this study, the difficulties encountered and the time required to
understand how the iTV worked did not seem to have a major
influence on its perceived usability. Therefore, error tolerance
may be a differentiating factor between generations, as may
apprehension when learning how touse aniTV.

Sense of Self-Efficacy and Performance

The feeling of self-efficacy refers to the evaluation of one's
personal abilities, not one’s personal worth [39]. Belief in one's
abilities can influence the level of effort put into using and
learning the technology, as well as thoughts and emotional
reactions when using the technology [54]. Thus, the fact of not
believing in one's abilities, or even failing several times, does
not normally influence one's self-esteem but, on the contrary,
can greatly harm motivation and performance. In this study, by
blaming themselves for the difficulties they encountered, the
participants tended to feel ashamed of not succeeding and even
devalued themselves:
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Soturning it off, | don’t know whereit is. That'swhat
| told you, eh, I'm ashamed but... [laughg].
[Participant 9, RF group]

In this case, the perceived inability to use an iTV seemed to
influence self-esteem. Furthermore, Arning and Ziefle [55]
stated that when a device presents technical difficulties, OAs
experience aloss of technical confidence and begin to question
their own value. These elements refer to the paradox of
competence versus incompetence proposed by Wilson-Nash
and Tinson [23], where users can feel both a sense of
accomplishment when using technology successfully and a
sense of self-doubt when encountering difficulties.

Authors have also found that OAs who consider themselves
targeted by a stereotype tend to reduce their capacity for
innovation (ie, their ability to mobilizetheir resources) to avoid
appearing incompetent [48]. Therefore, agist stereotypes may
indirectly influence older users' feelings of efficacy.

Another factor that can influence OAS sense of self-efficacy
isingtitutionalization, which is often associated with an increase
in the degree of dependency of OAs. An ingtitutionalization
syndrome is characterized by apathy, indifference, reduced
cognitive ability, difficulty in expressing feelings, and loss of
autonomy [56]. The lives of residents in geriatric institutions
are routinized to facilitate the organization of care, implying
that residents may lose control over their activities. However,
residents who are given control over their daily lives are more
socialy active, more involved in activities, happier, heathier,
and livelonger than those who are kept staff-dependent [57,58].
Nevertheless, beyond the possibility of exercising control, the
desire for personal control tends to diminish with age, as does
self-esteem and the belief in efficacy [39]. One participant in
this study, living in an NH, relied heavily on the care staff to
use her television. Although shetook part in the test and showed
that she was capable of using television, she preferred to
delegate its use on adaily basis, in particular, because it made
her anxious. Other levers exist, such as the presence of arole
model (ie, a person with whom we can identify [age and sex]
and who isableto manage) or resorting to social persuasion (ie,
support and encouragement from carers and care staff) [39].

The Influence of Motivation on the Acceptability of
ICTs

Several participants (3/32, 9%) stressed the influence of
motivation in the acceptance of a technology or feature.
According to the literature, there is an essential distinction
between voluntary behavior and behavior resulting from external
pressure or control [59]. Intrinsically motivated behaviors are
performed because of interest and to satisfy innate psychol ogical
needs for competence and autonomy, whereas extrinsically
motivated behaviors are often carried out for external and
instrumental reasons.

Intheliterature, enjoyment has often been used to represent this
notion of intrinsic motivation [60]. Therefore, the enjoyment
experienced when using a technology could reduce the
perception of the effort made during its use [61] and thus be a
predictor of the IU [60]. In this study, some participants (3/32,
9%) expressed curiosity about the iTV and emphasized the
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playful nature of its handling, taking a certain enjoyment in
discovering itsfunctioning. What was categorized as an interest
intechnological innovations could, therefore, represent asource
of intrinsic motivation for the participants. This study appears
to align with existing literature, although there are certain
limitations to the concept of enjoyment. Indeed, while the use
of theiTV could be enjoyable, some participants (13/32, 41%)
saw no pointinusing it on adaily basis. Therefore, PU remains
an essential factor in the long-term acceptance of technology.

Another aspect raised in this study is the extrinsic motivation
to use a new technology. Some participants (4/32, 12%)
mentioned a certain pressure to learn how to use a compulter,
for example, with the digitization of administrative services(eg,
train e-tickets and tax). Indeed, 1 participant said that under
normal circumstances, she would never have explored a new
technology on her own. However, athough this digitalization
is pushing OAs to acquire digital knowledge, this learning
process remains costly. The obligation, combined with the
difficulty of increasing skillsand knowledge, seemed to irritate
these participants. Indeed, to avoid constantly disturbing her
family and friends, 1 participant put a certain amount of pressure
on herself to solve her problems on her own:

They seem to say that we all have to learn and
manage. But it’snot... it’snot easy, isit? [Participant
11, home group]

Limitations

This study had several limitations, such as the small number of
user tests conducted. The small sample in the study prevented
us from generalizing the results to OAs living at home, in NH,
andin RF.

Another limitation was the recruitment method for OAs living
at home. Owing to technical and logistical constraints, user tests
with these participants were conducted solely in the Parisregion,
while tests with OAs in NHs and RFs primarily took place in
rural areas of the Grenoble region.

The fina limitation of the study was the influence of
experimenter bias, which could either negatively impact or
inadvertently enhance participants acceptance of the iTV.
Throughout the scenarios, the researcher was able to provide
clues on how to use theiTV, if the participants asked for them,
if they were blocked, or if they made a mistake. The presence
of the researcher in this supportive role could then help the
participantsto overcome the problems encountered more easily,
thereby reducing the perceived difficulty of use and anxiety:

[ felt confident when | used e-lioTV] Yes, but because
you were there, sweetheart!... Otherwise, it would
have gone out of the window. [Participant 4, RF
group]
However, the presence of the researcher could also increase
anxiety, placing the participants in a situation of evaluation:

It's the setting in a way. It's an exercise, | have to
pass, so there's stress. [Participant 9, home group]

And | don't know... You're destabilizing me [laughs].
[Participant 7, NH group]
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Future Work

This research was inspired by the user-testing method, which
is rooted in user-centered design. This method enabled us to
observe the behavior of OAs, as they familiarized themselves
with the iTV, and to identify the factors influencing its use.
However, this evaluation was a time evaluation and did not
allow usto monitor and understand changesin acceptance with
time. A future study could focus on the long-term use of the
iTV, specifically examining how the influence of the factors
identified in this research evolves with time. It would be
valuable to investigate whether these factors continue to affect
acceptance of the iTV after several months of use. Moreover,
the e TAM developed in this study was based on different
modelsfrom theliterature (eg, TAM and Senior TAM). Another
perspective could be to incorporate concepts from user
experience research to propose a unified model.

Recommendations

Overview

Conducting user tests with OAs living in different living
environments requires techniques to be personalized and
adapted, in particular, to compensate for their frailty and low
levels of self-efficacy and digital literacy [62]. The following
recommendations seek to share best practicesfor implementing
user-centered design methods with OAs. They areintended for
researchers and companies aiming to develop user-friendly
technologiestailored to OAs.

Prioritize the Use of Codiscovery Learning

Thethink-aloud method requires usersto expresstheir thoughts,
feelings, and actions while interacting with a tool. During the
user tests, we observed that OAs struggled to verbalize their
experiences while using the iTV, often forgetting to do so
altogether. This is consistent with findings in the literature
indicating that concurrent think-aloud practice induces greater
cognitive load and stress in older participants, thus negatively
affecting their performance [63-65]. Therefore, researchers
should prioritize codiscovery learning, where users collaborate
in teams. This approach encourages them to verbalize their
thought processeswhileinteracting with one another to complete
tasks [64].

Account for Desirability Biasin Researcher-Participant
I nteractions

During user tests, participants often feel that they are being
evaluated, leading them to adopt behaviors that present them
in a positive light. This social desirability bias can result in
excessively positive feedback about the device, evenintheface
of clear usability limitations. Among the varioustactics adopted
by participants, some may portray themselves as weak or
dependent to elicit assistance, for example: “So, uh, | don’t
know how to do this.. As | said, I'm not good at this!”
(Participant 9, RF group). In such cases, researchers can respond
to each question with another question and reassure the
participant that they are on theright track [62]. Thistechnique,
integrated into the protocol of this study, enabled some
participants with lower self-efficacy to successfully complete
each scenario.

JMIR Hum Factors 2024 | vol. 11 | €58051 | p. 22
(page number not for citation purposes)


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

JMIR HUMAN FACTORS

Conclusions

This study aimed to describe in detail the factors influencing
iTV acceptance among OAs living in different settings (home,
NH, and RF), using the example of e-lioTV. A total of 32 OAs
used the communication functionalities of the iTV system (ie,
messaging and video calling) and shared their opinions about
the learning process, daily use, and iTV adoption. On the basis
of the eeTAM built on the technological acceptance literature,
33 concepts were identified among the 7 determinants of iTV
use (IU, PEOU, PU, UR, anxiety toward iTV use, FCs, and
UCs). No new determinant was found during the qualitative
analysis, even though some factors (eg, FCs and UCs) were

Naudé et al

seemed to agree with recommending the iTV to others; they
alsofound using thei TV relatively easy and pleasant, and thus,
they felt confident when using it. Almost all participants
considered having support from their family and friendsto learn
or use a new technology. However, the participants had a
divided opinion on iTV U, the feeling of self-efficacy, and
social pressure.

It isalso interesting to point out the dimensions that generated
the most disagreement between the ingtitutionalized participants
and those living at home. While participants living a home
seemed to be quite consistent on some dimensions, the
institutionalized participants shared more nuanced opinions

completed and extended to consider all the nuances of OAS
experience when interacting with an iTV system.

about the usefulness of the i TV, the effort required to learn how
to use it, the resistance to iTV, and the apprehension about
pressing thewrong button. Finally, personsliving at homewere
more curious about and interested in technol ogical innovations
than other participants.

To conclude, the iTV acceptance seemed to be context,
technology, and characteristic dependent. The participants

Acknowledgments

Thisresearch was funded by Technosens (Grenoble), Association Nationale delaRecherche et dela Technologie (grant 2021/0344),
and the article processing charge was funded by Assistance Publique-Hbépitaux de Paris. This paper was part of the doctor of
philosophy thesis (Convention Industrielle de Formation par la Recherche) of BN, which aimed to study the development and
useof aniTV systemin older person careinstitutions. The authors would like to sincerely thank the Technosens team, especially
Cindy Chassang for her scientific supervision and Frédérick Lorent, MélissaNeyrand, Yoann Roche, and Cyril Thevenet for their
support during the evaluation stage. Finally, the authors would like to thank the older person care ingtitutions for agreeing to
welcome the user tests and all participants for their contribution to this study.

Authors Contributions

The study was conceptuaized and formally analyzed by BN and ASR. BN was involved in the investigation and project
administration of the study. BN, ASR, and MP were involved in the study methodology, writing the original draft, and reviewing
and editing it. All authors have read and agreed to the published version of the manuscript. The funders had no role in the design
of the study; the data collection, analyses, or interpretation; the writing of the manuscript; or the decision to publish the results.

Conflicts of Interest
None declared.

References

1.  Smith DB, Meshkati N, Robertson MM. The older driver and passenger. In: Peacock B, Karwowski W, editors. Automotive
Ergonomics. London, UK. Taylor & Francis; 1993.

2.  Matthews G, Roy Davies D, Stammers RB, Westerman SJ. Human Performance: Cognition, Stress, and | ndividual
Differences. London, UK. Psychology Press; 2000.

3. LuppaM, Luck T, Weyerer S, Kénig HH, Bréahler E, Riedel-Heller SG. Prediction of institutionalization in the elderly. A
systematic review. Age Ageing. Jan 23, 2010;39(1):31-38. [doi: 10.1093/ageing/afp202] [Medline: 19934075]

4.  Boucaud-Maitre D, Meillon C, Letenneur L, Villeneuve R, Dartigues JF, Amieva H, et al. Health trgjectories of elderly
living in French senior housing: alongitudinal perspective. Sci Rep. Apr 04, 2023;13(1):5471. [FREE Full text] [doi:
10.1038/s41598-023-32429-3] [Medline: 37015961]

5. Schuster AM, Cotten SR. COVID-19'sinfluence on information and communication technol ogiesin long-term care: results
from aweb-based survey with long-term care administrators. IMIR Aging. Jan 12, 2022;5(1):€32442. [FREE Full text]
[doi: 10.2196/32442] [Medline: 34878989]

6. Naudé B, Rigaud AS, Pino M. Video calls for older adults: a narrative review of experiments involving older adultsin
elderly careinstitutions. Front Public Health. Jan 14, 2021;9:751150. [FREE Full text] [doi: 10.3389/fpubh.2021.751150]
[Medline: 35096731]

7.  Fuhrer C. Diminuer le technostress pour que s exprime la capacité d’ absorption de I’ utilisateur? La Revue des Sciences de
Gestion. Mar 2021;309-310:57-71. [doi: 10.3917/rsg.309.0058]

8. ChenK, Chan AH. Gerontechnology acceptance by elderly Hong Kong Chinese: a senior technology acceptance model
(STAM). Ergonomics. Mar 24, 2014;57(5):635-652. [doi: 10.1080/00140139.2014.895855] [Medline: 24655221]

https://humanfactors,jmir.org/2024/1/e58051 JMIR Hum Factors 2024 | vol. 11 | €58051 | p. 23

(page number not for citation purposes)


http://dx.doi.org/10.1093/ageing/afp202
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19934075&dopt=Abstract
https://doi.org/10.1038/s41598-023-32429-3
http://dx.doi.org/10.1038/s41598-023-32429-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37015961&dopt=Abstract
https://aging.jmir.org/2022/1/e32442/
http://dx.doi.org/10.2196/32442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34878989&dopt=Abstract
https://europepmc.org/abstract/MED/35096731
http://dx.doi.org/10.3389/fpubh.2021.751150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35096731&dopt=Abstract
http://dx.doi.org/10.3917/rsg.309.0058
http://dx.doi.org/10.1080/00140139.2014.895855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24655221&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Naudé et a

9. JarvisMA, Sartorius B, Chipps J. Technology acceptance of older personsliving in residential care. Inf Dev. Jun 13,
2019;36(3):339-353. [doi: 10.1177/0266666919854164]

10. Wilson G, Gates JR, Vijaykumar S, Morgan DJ. Understanding older adults' use of social technology and the factors
influencing use. Ageing Soc. Apr 20, 2021;43(1):222-245. [EREE Full text] [doi: 10.1017/50144686x21000490]

11. Ahmed BS, BuresM. Testing of smart TV applications: key ingredients, challenges and proposed solutions. arXiv. Preprint
posted online on March 14, 2019. [FREE Full text] [doi: 10.1007/978-3-030-02686-8_20]

12. Epelde G, Valencia X, Carrasco E, Posada J, Abascal J, Diaz-Orueta U, et a. Providing universally accessible interactive
services through TV sets: implementation and validation with elderly users. Multimed Tools Appl. Dec 22,
2011;67(2):497-528. [doi: 10.1007/s11042-011-0949-0]

13. Coelho J, Guerreiro T, Duarte C. Designing TV interaction for the elderly — a case study of the design for all approach. In:
BiswasP, Duarte C, Langdon P, Almeidal, Jung C, editors. A Multimodal End-2-End A pproach to Accessible Computing.
London, UK. Springer; 2013.

14. Mitchell V, Nicolle C, Maguire M, Boyle H. Web-based interactive TV services for older users. Gerontechnol ogy.
2007;6(1):20-32. [doi: 10.4017/gt.2007.06.01.003.00]

15. Santana-MancillaPC, Anido-Rifon LE. Thetechnology acceptanceof aTV platform for the elderly living aloneor in public
nursing homes. Int J Environ Res Public Health. Jun 08, 2017;14(6):617. [FREE Full text] [doi: 10.3390/ijerph14060617]
[Medline: 28594386]

16. Zamir S, Hennessy CH, Taylor AH, Jones RB. Video-callsto reduce |oneliness and social isolation within care environments
for older people: animplementation study using collaborative action research. BMC Geriatr. Mar 02, 2018;18(1):62. [FREE
Full text] [doi: 10.1186/s12877-018-0746-y] [Medline: 29499659]

17. Naudé B, Rigaud AS, Kamali L, Pino M. Barriers and enablers for the use of digital interactive television in nursing home
settings: aninterview case study with older adults and professionals. Int JEnviron Res Public Health. Jan 18, 2023;20(3):1813.
[EREE Full text] [doi: 10.3390/ijerph20031813] [Medline: 36767181]

18. Zamir S, Hennessy C, Taylor A, Jones R. Intergroup 'Skype' quiz sessions in care homes to reduce loneliness and social
isolation in older people. Geriatrics (Basel). Nov 11, 2020;5(4):90. [FREE Full text] [doi: 10.3390/geriatrics5040090]
[Medline: 33187242]

19. Tsai HH, Tsai YF. Changesin depressive symptoms, socia support, and loneliness over 1 year after a minimum 3-month
videoconference program for older nursing home residents. J Med Internet Res. Nov 15, 2011;13(4):€93. [FREE Full text]
[doi: 10.2196/jmir.1678] [Medline: 22086660]

20. Niemeld - Nyrhinen J. Baby boom consumers and technology: shooting down stereotypes. J Consum Mark. Aug 07,
2007;24(5):305-312. [doi: 10.1108/07363760710773120]

21. LeeC, Coughlin J;. PERSPECTIVE: older adults adoption of technology: an integrated approach to identifying determinants
and barriers. J Prod Innov Manag. Jun 03, 2014;32(5):747-759. [doi: 10.1111/jpim.12176]

22. Mick DG, Fournier S. Paradoxes of technology: consumer cognizance, emotions, and coping strategies. J Consum Res.
1998;25(2):123-143. [doi: 10.1086/209531]

23.  Wilson-Nash C, Tinson J. ‘1 am the master of my fate’: digital technology paradoxes and the coping strategies of older
consumers. JMark Manag. Jul 09, 2021;38(3-4):248-278. [doi: 10.1080/0267257x.2021.1945662]

24. McCreadieC, Tinker A. The acceptability of assistive technology to older people. Ageing Soc. Jan 10, 2005;25(01):91-110.
[doi: 10.1017/S0144686X 0400248X]

25. Peacock SE, Kiinemund H. Senior citizens and Internet technology: reasons and correlates of access versus non-access in
a European comparative perspective. Eur J Ageing. Dec 26, 2007;4(4):191-200. [FREE Full text] [doi:
10.1007/s10433-007-0067-z] [Medline: 28794788]

26. DavisFD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MI1S Q. Sep
1989;13(3):319-340. [doi: 10.2307/249008]

27. Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: toward a unified view. MIS
Q. 2003;27(3):425-478. [doi: 10.2307/30036540]

28. Venkatesh V, Thong JY, Xu X. Consumer acceptance and use of information technology: extending the unified theory of
acceptance and use of technology. MIS Q. 2012;36(1):157-178. [doi: 10.2307/41410412]

29. Venkatesh V, Thong JY, Xu X. Unified theory of acceptance and use of technology: a synthesis and the road ahead. J Assoc
Inf Syst. May 2016;17(5):328-376. [doi: 10.17705/1jais.00428]

30. Zaltman G, Wallendorf M. Consumer Behavior: Basic Findings and Management Implications. Hoboken, NJ. John Wiley
& Sons; 1979.

31. Heider F. The Psychology of Interpersonal Relations. Hillsdale, NJ. Lawrence Erlbaum Associates; 1958.

32.  Osgood CE, Tannenbaum PH. The principle of congruity in the prediction of attitude change. Psychol Rev. 1955;62(1):42-55.
[doi: 10.1037/h0048153]

33. Ram S. A model of innovation resistance. Adv Consum Res. 1987;14(1):208-212. [FREE Full text]

34. Psychology of innovation resistance: the less developed concept (LDC) in diffusion research. Jagdish Sheth. Jan 1, 1981.
URL: https://www.jagsheth.com/marketing-research/
psychol ogy-of -innovation-resi stance-the-less-devel oped-concept-ldc-in-diffusion-research/ [accessed 2024-01-19]

https://humanfactors,jmir.org/2024/1/e58051 JMIR Hum Factors 2024 | vol. 11 | €58051 | p. 24

(page number not for citation purposes)


http://dx.doi.org/10.1177/0266666919854164
https://webofscience.clarivate.cn/wos/author/record/31151607
http://dx.doi.org/10.1017/s0144686x21000490
https://arxiv.org/abs/1903.05912
http://dx.doi.org/10.1007/978-3-030-02686-8_20
http://dx.doi.org/10.1007/s11042-011-0949-0
http://dx.doi.org/10.4017/gt.2007.06.01.003.00
https://www.mdpi.com/resolver?pii=ijerph14060617
http://dx.doi.org/10.3390/ijerph14060617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28594386&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-018-0746-y
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-018-0746-y
http://dx.doi.org/10.1186/s12877-018-0746-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29499659&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph20031813
http://dx.doi.org/10.3390/ijerph20031813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36767181&dopt=Abstract
https://www.mdpi.com/resolver?pii=geriatrics5040090
http://dx.doi.org/10.3390/geriatrics5040090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33187242&dopt=Abstract
https://www.jmir.org/2011/4/e93/
http://dx.doi.org/10.2196/jmir.1678
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22086660&dopt=Abstract
http://dx.doi.org/10.1108/07363760710773120
http://dx.doi.org/10.1111/jpim.12176
http://dx.doi.org/10.1086/209531
http://dx.doi.org/10.1080/0267257x.2021.1945662
http://dx.doi.org/10.1017/S0144686X0400248X
https://europepmc.org/abstract/MED/28794788
http://dx.doi.org/10.1007/s10433-007-0067-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28794788&dopt=Abstract
http://dx.doi.org/10.2307/249008
http://dx.doi.org/10.2307/30036540
http://dx.doi.org/10.2307/41410412
http://dx.doi.org/10.17705/1jais.00428
http://dx.doi.org/10.1037/h0048153
https://www.acrwebsite.org/volumes/6688/volumes/v14/NA-14/full
https://www.jagsheth.com/marketing-research/psychology-of-innovation-resistance-the-less-developed-concept-ldc-in-diffusion-research/
https://www.jagsheth.com/marketing-research/psychology-of-innovation-resistance-the-less-developed-concept-ldc-in-diffusion-research/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Naudé et a

35.  Joseph RC. Individual resistance to IT innovations. Commun ACM. Apr 2010;53(4):144-146. [doi:
10.1145/1721654.1721693]

36. ImH, Jdung J, Kim'Y, Shin DH. Factors affecting resistance and intention to use the smart TV. JMedia Bus Stud. Mar 16,
2015;11(3):23-42. [doi: 10.1080/16522354.2014.11073583]

37. LeeS. Anintegrated adoption model for e-books in a mobile environment: evidence from South Korea. Telemat Inform.
May 2013;30(2):165-176. [doi: 10.1016/j.tele.2012.01.006]

38. Wang CH, Wu CL. Bridging the digital divide: the smart TV as aplatform for digital literacy among the elderly. Behav
Inform Technol. Jun 21, 2021;41(12):2546-2559. [doi: 10.1080/0144929x.2021.1934732]

39. BanduraA. Self Efficacy: The Exercise of Control. New York, NY. Worth Publishers; 1997.

40. Cotten SR, Yost EA, Berkowsky RW, Winstead V, Anderson WA. Designing Technology Training for Older Adultsin
Continuing Care Retirement Communities. Boca Raton, FL. CRC Press; 2016.

41. AbrasC, Maloney-Krichmar D, Preece J. User-centered design. In: Bainbridge W, editor. Encyclopedia of Human-Computer
Interaction. Thousand Oaks, CA. Sage Publications; 2004.

42. Digital toolsfor seniorsfor care facility administrators. E-lio. URL: https.//www.e-lio.fr/2lang=en [accessed 2022-09-22]

43. George Saadé R, KiraD. The emotional state of technology acceptance. I ssues|nforming Sci Inf Technol. 2006;3:529-539.
[doi: 10.28945/913]

44.  Yu-Hue C, Ja-Shen C, Ming-Chao W. Why do ol der adults use wearable devices: acase study adopting the senior technology
acceptance model (STAM). In: Proceedings of the Portland International Conference on Management of Engineering and
Technology. 2019. Presented at: PICMET 2019; August 25-29, 2019; Portland, OR. [doi: 10.23919/picmet.2019.8893767]

45. Guner H, Acarturk C. The use and acceptance of ICT by senior citizens: a comparison of technology acceptance model
(TAM) for elderly and young adults. Univ Access Inf Soc. Dec 15, 2018;19(2):311-330. [doi: 10.1007/s10209-018-0642-4]

46. Folstein MF, Folstein SE, McHugh PR. "Mini-mental state”: a practical method for grading the cognitive state of patients
for the clinician. J Psychiatr Res. Nov 1975;12(3):189-198. [doi: 10.1016/0022-3956(75)90026-6] [Medline: 1202204]

47. Dierckx de Casterlé B, Gastmans C, Bryon E, Denier Y. QUAGOL : aguide for qualitative data analysis. Int J Nurs Stud.
Mar 2012;49(3):360-371. [FREE Full text] [doi: 10.1016/j.ijnurstu.2011.09.012] [Medline: 21996649]

48. BaeH, Jo SH, LeeE. Why do older consumersavoid innovative products and services? J Serv Mark. Jul 03, 2020;35(1):41-53.
[doi: 10.1108/jsm-10-2019-0408]

49. Petrovcic A, Slavec A, Dalnicar V. The ten shades of silver: segmentation of older adults in the mobile phone market. Int
JHum Compuit Interact. Nov 13, 2017;34(9):845-860. [doi: 10.1080/10447318.2017.1399328]

50. AyresL, Kavanaugh K, Knafl KA. Within-case and across-case approaches to qualitative data analysis. Qual Health Res.
Jul 01, 2003;13(6):871-883. [doi: 10.1177/1049732303013006008] [Medline: 12891720]

51. MansveltJ, ElImsJ, Dodds S. Connecting meanings of ageing, consumption, and information and communi cation technologies
through practice. Geogr Res. May 29, 2020;58(3):289-299. [doi: 10.1111/1745-5871.12392]

52.  KimMJ, PreisMW. Why seniors use mobile devices: applying an extended model of goal-directed behavior. J Travel Tour
Mark. Aug 24, 2015;33(3):404-423. [doi: 10.1080/10548408.2015.1064058]

53. ChiuCJ, HuYH, Lin DC, Chang FY, Chang CS, Lai CF. The attitudes, impact, and learning needs of older adults using
apps on touchscreen mobile devices: results from a pilot study. Comput Hum Behav. Oct 2016;63:189-197. [doi:
10.1016/j.chb.2016.05.020]

54. Alvseike B. Feasibility of the iPad as a hub for smart house technology in the elderly; effects of cognition, self-efficacy,
and technology experience. J Multidiscip Healthc. Nov 2012;5:299-306. [FREE Full text] [doi: 10.2147/jmdh.s35344]

55. Arning K, Ziefle M. Understanding age differencesin PDA acceptance and performance. Comput Hum Behav. Nov
2007;23(6):2904-2927. [doi: 10.1016/j.chb.2006.06.005]

56. Cobo CM. Theinfluence of institutionalization on the perception of autonomy and quality of lifein old people. Rev Esc
Enferm USP. Dec 2014,;48(6):1013-1019. [doi: 10.1590/s0080-623420140000700008]

57. Langer EJ, Rodin J. The effects of choice and enhanced personal responsibility for the aged: afield experiment in an
institutional setting. JPers Soc Psychol. Aug 1976;34(2):191-198. [doi: 10.1037//0022-3514.34.2.191] [Medline: 1011073]

58. Rodin J, Langer EJ. Long-term effects of acontrol-rel evant intervention with the institutionalized aged. J Pers Soc Psychoal.
Dec 1977;35(12):897-902. [doi: 10.1037//0022-3514.35.12.897] [Medline; 592095]

59. Ryan RM, Deci EL. Intrinsic and extrinsic motivations: classic definitions and new directions. Contemp Educ Psychol. Jan
2000;25(1):54-67. [doi: 10.1006/ceps.1999.1020] [Medline: 10620381]

60. Zhang S, Zhao J, Tan W. Extending TAM for online learning systems: an intrinsic motivation perspective. Tinshhua Sci
Technol. Jun 2008;13(3):312-317. [doi: 10.1016/s1007-0214(08)70050-6]

61. VenkateshV, Speier C, Morris MG. User acceptance enablersin individual decision making about technology: toward an
integrated model. Decis Sci. Jun 07, 2007;33(2):297-316. [doi: 10.1111/].1540-5915.2002.tb01646.x]

62. FranzR, NevesBB. Usahility isageless: conducting usability testswith older adults. In: Neves B, Vetere F, editors. Ageing
and Digital Technology. Singapore, Singapore. Springer; 2019.

63. Dickinson A, Arnott J, Prior S. Methods for human — computer interaction research with older people. Behav Inf Technol.
Jul 2007;26(4):343-352. [doi: 10.1080/01449290601176948]

https://humanfactors,jmir.org/2024/1/e58051 JMIR Hum Factors 2024 | vol. 11 | €58051 | p. 25

(page number not for citation purposes)


http://dx.doi.org/10.1145/1721654.1721693
http://dx.doi.org/10.1080/16522354.2014.11073583
http://dx.doi.org/10.1016/j.tele.2012.01.006
http://dx.doi.org/10.1080/0144929x.2021.1934732
https://www.e-lio.fr/?lang=en
http://dx.doi.org/10.28945/913
http://dx.doi.org/10.23919/picmet.2019.8893767
http://dx.doi.org/10.1007/s10209-018-0642-4
http://dx.doi.org/10.1016/0022-3956(75)90026-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1202204&dopt=Abstract
https://core.ac.uk/reader/34509511?utm_source=linkout
http://dx.doi.org/10.1016/j.ijnurstu.2011.09.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21996649&dopt=Abstract
http://dx.doi.org/10.1108/jsm-10-2019-0408
http://dx.doi.org/10.1080/10447318.2017.1399328
http://dx.doi.org/10.1177/1049732303013006008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12891720&dopt=Abstract
http://dx.doi.org/10.1111/1745-5871.12392
http://dx.doi.org/10.1080/10548408.2015.1064058
http://dx.doi.org/10.1016/j.chb.2016.05.020
https://www.dovepress.com/feasibility-of-the-ipad-as-a-hub-for-smart-house-technology-in-the-eld-peer-reviewed-fulltext-article-JMDH
http://dx.doi.org/10.2147/jmdh.s35344
http://dx.doi.org/10.1016/j.chb.2006.06.005
http://dx.doi.org/10.1590/s0080-623420140000700008
http://dx.doi.org/10.1037//0022-3514.34.2.191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1011073&dopt=Abstract
http://dx.doi.org/10.1037//0022-3514.35.12.897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=592095&dopt=Abstract
http://dx.doi.org/10.1006/ceps.1999.1020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10620381&dopt=Abstract
http://dx.doi.org/10.1016/s1007-0214(08)70050-6
http://dx.doi.org/10.1111/j.1540-5915.2002.tb01646.x
http://dx.doi.org/10.1080/01449290601176948
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Naudé et a

64. BarbosaNevesB, Franz R, JudgesR, Beermann C, Baecker R. Can digital technology enhance social connectedness among
older adults? A feasibility study. JAppl Gerontol. Jan 22, 2019;38(1):49-72. [doi: 10.1177/0733464817741369] [Medline:
29166818]

65. van den Haak MJ, de Jong MD, Schellens PJ. Evaluation of an informational web site: three variants of the think-aloud
method compared. Tech Commun. 2007;54(1):58-71.

Abbreviations

e-TAM: extended technology acceptance model
FC: facilitating condition

ICT: information and communication technology
iTV: interactive television

IU: intention to use

NH: nursing home

OA: older adult

PEOU: perceived ease of use

PU: perceived usefulness

RF: residentia facility

TAM: technology acceptance model

UC: user characteristic

UR: user resistance

UTAUT: unified theory of acceptability and use of technology

Edited by Y Gong; submitted 04.03.24; peer-reviewed by P Iranmanesh, R Kaur, K Mouloudj; comments to author 15.08.24; revised
version received 25.09.24; accepted 23.10.24; published 02.12.24

Please cite as.

Naudé B, Rigaud A-S, PinoM

Investigating the Acceptability of an Interactive Television Intervention Promoting Social Links Among Older Adults Living at Home
and in Care Ingtitutions: Qualitative Interview and Questionnaire Study

JMIR Hum Factors 2024;11:e58051

URL: https://humanfactors.jmir.org/2024/1/€58051

doi: 10.2196/58051

PMID:

©Bérangére Naudé, Anne-Sophie Rigaud, Maribel Pino. Originaly published in JMIR Human Factors
(https://humanfactors,jmir.org), 02.12.2024. Thisis 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 IMIR Human Factors, is properly cited. The complete bibliographic
information, alink to the original publication on https://humanfactors.jmir.org, as well as this copyright and license information
must be included.

https://humanfactors,jmir.org/2024/1/e58051 JMIR Hum Factors 2024 | vol. 11 | €58051 | p. 26
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1177/0733464817741369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29166818&dopt=Abstract
https://humanfactors.jmir.org/2024/1/e58051
http://dx.doi.org/10.2196/58051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

