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Abstract

Background: Older adults are at higher risk for health issues, including mental health problems. This was especially apparent
during the COVID-19 pandemic, where older adults were simultaneously more vulnerable to the disease and the mental health
concerns created by social distancing. Subsequently, the use of digital communication technology (DCT) becameacritical option
for maintaining social connectednessin older adults. Prior to the pandemic, the low uptake and use of technology by older adults
was an established problem, known as the digital divide. However, not much is known about how this may have changed as a
result of the pandemic.

Objective: This study aims to explore how older adults maintained social connectedness through DCT during the pandemic
and to understand factors influencing the use and acceptance of DCT.

Methods: A mixed methods explorative field study was set up, involving surveys and interviews of 25 community-dwelling
older adults (65-88 years old) living in the United Kingdom. The surveys included the internet acceptance questionnaire (based
on the Technology Acceptance Model [TAM]); COVID-19 dysfunctional anxiety was captured using the COVID-19 Anxiety
Scale (CAS). Background information (demographics, use of technology) was gathered before conducting semistructured
interviews. We hypothesized that CAS would affect constructs of TAM and that predictive constructs of TAM would have
remained valid during the pandemic. We also posited that there would be unidentified themes outside TAM that impacted the
acceptance and use of DCT. We used the quantitative data to guide the semistructured interviews, which were then analyzed
through thematic analysis to identify additional themes.

Results: Correlational analysis showed that CAS influences all constructs of TAM. We a'so saw that the predictive constructs
of TAM, especially the perceived ease of use (PEU) and perceived usefulness (PU), remained valid during the pandemic. Common
acceptance-influencing themes were encountered in both quantitative and qualitative analyses, with 3 matching the known
constructsof TAM (PU, PEU, and behavioral intention). Weidentified 2 additional themes affecting acceptance, namely influence
of the pandemic (situational context) and privacy and security concerns. DCT use (especially email and videoconferencing use)
increased during the pandemic, but the results related to social networking sites were mixed.

Conclusions. The COVID-19 pandemic impacted technology acceptance and use by older adults, encouraging their use of
certain DCT apps (email and videoconferencing apps, such as WhatsApp). These apps hel ped insulate them from adverse effects
(social isolation and loneliness). Other social networking apps, however, exerted a negative influence, increasing anxiety and a
general fedling of negativity. Future studies should maximize older adult agency related to design, privacy, security, and user
requirements for devel opment. We al so recommend that when studying DCT acceptance for ol der adults, our additional identified
themes should be considered alongside the existing TAM constructs.

https://www.jmir.org/2023/1/e41535 JMed Internet Res 2023 | vol. 25 | e41535 | p. 1
(page number not for citation purposes)


mailto:e.balkhi@lancaster.ac.uk
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

(J Med Internet Res 2023;25:e41535) doi: 10.2196/41535

Balki et &

KEYWORDS

aging in place; technology acceptance; technology adoption; information and communication technologies; qualitative research;
COVID-19 pandemic, Facebook, Meta; WhatsApp; Zoom, generative artificial intelligence, Al

Introduction

Overview

The health needs of older adults have raised the level of concern,
becoming focal points of health policies and initiatives, even
prior to the COVID-19 pandemic. The mental health concerns
of older adultsare particularly insidious and in significant need
of improvement. Loneliness and social isolation are especialy
prolific among older adults[1], both important domains of socia
connectedness. Lonelinessisasubjective perception of apaucity
inthe quality of one’srelationships and interactionswith others,
while social isolation represents an objective lack of social
connections. A prolonged state of socia disconnectedness causes
the devel opment of chronic conditionsin older adults and mental
health problems, including feeling anxious and being depressed
[2].

To protect the public, during the pandemic, governments had
mandated social distancing. Although these measures protected
ol der adults from being infected, they may have worsened their
pre-existing vulnerability to socia disconnection [1]. Theimpact
on older adults, who tend to rely on community groups (ie, the
church and sports clubs) for socialization, along with closeties
to small groups of friends and family, was magnified when
compared to their younger counterparts, exacerbating the risk
for loneliness [3]. The adverse effects may have been further
aggravated by anxiety and negative psychological responses,
which have been previously reported during infectious disease
outbreaks[4].

Although COVID-19 lockdowns negatively impacted older
adults, they provided a unique opportunity to examine how
older adults mitigated their potentially worsening isolation. Any
emerging solutions from this period could inform and become
incorporated into policy guidance and interventions for older
adults who may be experiencing isolation and loneliness in
normal circumstances.

One such solution was the use of digital communication
technology (DCT) for social connectedness. DCT includes
digital tools using which 2 or more people communicate with
one another through writing, talking, viewing, or listening. A
recent comprehensive umbrella review examining the impact
of technology on socia connectedness showed that DCT offers
diverse opportunities for social connectedness in older adults
[5]. Such technologies aso alow interaction and access to
in-person services, such as online shopping and health care.
However, technology acceptance, uptake, retention, and use by
older adults remain low, with many using them only for short
periods [6,7]. In addition, difficultieswith actual use (AU) and
security concerns [8] may have lowered acceptance [9]. This
age-related divide has not improved in the preceding decade,
and the pandemic might have further worsened this problem
[10].

https://www.jmir.org/2023/1/e41535

We examined the circumstantial changes experienced by older
adults during the pandemic, their use of DCT, and the evidence
for the uptake, acceptance, and adoption of such technologies
[11,12]. We explored the perceptions of older adults and their
impacts on behaviora intention (Bl) and AU. To maintain social
engagement through technology during the lockdown, older
adults may have made crucia adjustments, providing an
opportunity for assessing the potential positiveimpactsof DCT
in the mobility-restricted older popul ation.

Most recent studies examining the impact of technology on
older adults loneliness and social isolation during the pandemic
have been quantitative in nature. Furthermore, in these studies,
as the evidence emanated from self-selecting samples [13-16],
they generally do not reveal thein-depth reasonsfor technology
uptake or use (or lack thereof) by older adults at a population
level. Our paper contributes to the literature by investigating
real-world reasons of older adults motivations for using
technology during the pandemic, especialy in the context of
remaining connected and the prevention of loneliness, and
reports on their perceptions of usefulness, ease of use, and
barriersto use.

Literature Review

Some studies conducted during the pandemic have already
demonstrated the benefits of technology for social connectedness
in older adults[6,17,18]. Even prior to the pandemic, evidence
demonstrated the benefits of technology interventionsfor social
connectedness[5,19]. Indeed, technology useisassociated with
perceived socia capital [20] and may have helped older adults
with restricted social mobility to connect more efficiently with
their socia contacts[21]. DCT also facilitates the devel opment
of new relationships, enables continued learning, provides an
outlet for personal growth, and is a platform for new hobbies.
During the pandemic, DCT might have helped older adults
redefine their position in society, mitigating their losses due to
circumstances (eg, the inability to see friends and family),
creating new roles and retraining to regain lost capacity [22,23],
and enabling accessto civic services[24], online shopping, and
health care [25]. Empowerments such as these are especially
important in times of stress and natural disasters [26,27].

Despite the promise shown by DCT, the uptake and acceptance
of technology by older adults remain low, resulting in adigital
divide[28], when compared to younger adults[29]. A US survey
in March 2020 found that only 20% of individuals aged 65 years
and older living in the community participated in online social
gatherings or virtual parties with friends or family when the
government advised significantly reduced socia interactions
[30]. Thus, many studies adopt age as an explanatory measure
of low technology use, ignoring variations in use in later life
[31].

Ageisassociated with many changesin life circumstances that
can increase the difficulty in technology uptake and use, such
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as declining physical and cognitive health, changes in work,
and family dynamics. Transitions, such as retirement or
bereavement, may also impact technology usein later life[32].
However, because the experiences of older adults are unique
and multifactorial, these changes cannot wholly explain the
differencesin technology acceptance. The picture that emerges
from previous attempts to explain low technology acceptance
in older adults therefore remains incompl ete.

For example, privacy and security concerns are a major
consideration in technology acceptance [33,34] but have been
underexplored in studies of older adult behaviors [35]. Indeed,
the privacy-related decision-making process, also known asthe
privacy calculus[36], has been extensively studied across mobile
apps [37], ecommerce [38], and health-related apps [39] but
hardly ever from the older adult perspective. Conventional
thought in the literature regards technology acceptance as a
relatively predictable processwith asimilar risk-reward balance
leading to similar privacy-related decisions [40,41]. It aso
suggeststhat older adultsfear privacy-rel ated threats specifically
targeted at them, which may deter them from using DCT [42].
Older adults areroutinely identified by the media as vulnerable
to scams and frauds [43], increasing their anxiety; therefore,
there needs to be consideration of how they can exert their
agency over their privacy intermsof protection strategies. Older
adults often desire to safeguard their personal dataand activities
[35,44]; however, unreasonable redress of privacy concerns
could hinder full participation in digital activities [36,45].
Privacy concernsreported by older users[42] include the misuse
of personal information posted online, alack of trust of online
banking [46], and concerns about identity theft, fraud, or
bullying online [47]. Social privacy concerns include
embarrassment by or conflict with friends and family [48],
forwarding of personal information by other users [49], and
situational contexts, such as proximity to high-risk situations
[50].

Despite the knowledge gaps, the literature reveals 2 emergent
explanatory themesfor low acceptance of DCT by older adults.
One is involuntary limited access caused by a lack of
opportunity, linked to socioeconomic status [51]. The other is
a voluntary choice to not use technology due to a lack of
motivation or interest [52,53] along with emotional experience
linked to technology use [54]. However, recent studies have
highlighted that the digital divide is now mainly driven by
personal preferences and perception of technologies[55] rather
than involuntary exclusion, as technology has become
increasingly more accessible.

Many studies on the use and uptake of DCT adopt the
Technology Acceptance Maodel (TAM) [11], which describes
perceived usefulness (PU) and perceived ease of use (PEU) as
the key mechanisms of DCT acceptance/nonacceptance. TAM
has gained considerable support in the literature, coinciding
with the mass use and adoption of the internet [56-59], and has
been applied in widely used tests [60-63]. King and He [62]
found that PU is more strongly associated with use intention
than PEU but that both factors are important in technology
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adoption. PU measures how much a user believes DCT will
help them achieve a certain goal. A high PU encourages the
adoption of DCT by older adults, independently of social
pressure [64,65]. TAM predicts that a DCT with high PU and
PEU will be favorably adopted. The TAM concept has evolved
to include Bl as a measure of users acceptance of technology
[11,66]. PU and PEU can predict a user's Bl to use that
technology [52,67], leadingto AU. Leeet al [67] modified TAM
to include perceived enjoyment (PE) as a motivating factor that
further influences BI. Users are also more likely to pursue a
course of action that givesthe greatest award for the least effort
(ie, maximizes the PEU) and will expend the most effort on
technology that best improves their circumstances (ie, raises
their Bl) [64,68]. Bl further describes the extent to which a
person formulates a conscious decision to use or not use a
technology [69], linking it to the person’s behavior and attitude
[70].

Some studies have hinted that COVID-19 impacted DCT use,
although the precise mechanisms remain unknown [71,72]. It
is known that COVID-19 anxiety level increased during the
lockdown period [73,74] and was 1 of the dominant mental
health symptoms during the pandemic [75]. However, its effect
on the use and adoption of DCT remains unaddressed. It may
have increased the use and adoption of technology, with older
adults seeking out information and answers, but equally could
have dissuaded its use due to negative information on the
internet that could worsen their anxiety. Therefore, we
incorporated COVID-19 anxiety levels in our modeling to
answer such questions.

Overall, the literature shows that some aspects of DCT, aswell
asexternal factors, dissuade older adultsfrom using technology,
although other aspects (both related and nonrelated to DCT)
have positiveimpacts that promote the use of DCT. By studying
how older adultsused DCT during the pandemic, the variations
in technology use, the reasons underlying this use, and whether
technology use alleviated their sense of loneliness and social
isolation, we can understand why older adults with restricted
mobility are sometimes averse to using technol ogy.

Conceptual Framework

Various studies have highlighted both positive and negative
behaviors of technology users seeking to reduce stress or
alleviate depressive moods and anxiety. Theinternet is used for
information, video gaming, interacting with friends and family,
and online gambling [76,77], helping alleviate the stress of daily
living (often referred to as escapism) and avoiding difficult
thoughts and problems that could worsen isolation and
loneliness. It can be used to access services such as health care
and shopping, instilling a sense of “normality” when mobility
is restricted.

This research captured the COVID-19 anxiety levels of older
adults and updated TAM. Our aim was to examine the potential
influence of COVID-19 anxiety and TAM's constructs (PU,
PEU, PE) on the BI related to DCT use by older adults during
the pandemic (Figure 1).
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Figure 1. Conceptual model of thisresearch.
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The flowchart in Figure 1 shows the relationships between the
research constructs constituting the key determinants of older
adults’ intention to use technol ogy. These determinants are the
COVID-19 anxiety level, PU, PE, PEU, and BIl. By
quantitatively and qualitatively investigating the gaps in this
model, we could identify other constructs or themesthat impact
Bl and AU.

Aims

This study was designed to understand the acceptance of DCT
during the pandemic and explore the barriers and facilitatorsto
its wider uptake. At the time of the pandemic, we expected
adoption to be varied among older adults. It was therefore
deemed important to generate insights into the observed
differencesin DCT uptake by analyzing the relationship between
contextual factors related to the pandemic, COVID-19 anxiety
and acceptance. We also posited that the COVID-19 pandemic
and social distancing would have changed how older adults
used DCT. The investigation was conducted to answer the
following research questions (RQs):

« RQl: How did older adults use DCT for socia
connectedness during the pandemic?

«  RQ2: How did COVID-19 anxiety affect acceptance of
DCT by older adults?

+ RQ3: How did the PEU and PU of DCT influence Bl and
continued AU of technology during the pandemic, and were
there other themes present that are not part of TAM in play?

To bridge the gap in the literature, we aimed to explore the
findings and limits of the current knowledge on DCT usage by
older adults when physically isolated. We expected COVID-19
anxiety to be negatively correlated to the constructs of TAM
(ie, the higher the COVID-19 anxiety, the lower the PU, PE,
PEU, and BI related to DCT). We also expected to see that the
predictive constructs of TAM would have still been valid during
the pandemic (ie, PU, PE, and PEU would impact Bl and AU,
but there will be other undiscovered themes outside of TAM
that need to be discovered). Wefirst set out to test the following
hypotheses in the quantitative part of the study:

« COVID-19 anxiety levels are negatively correlated to the
constructs of TAM, including PE, PEU, BI, and AU.
« PEand PEU are positively correlated to Bl and AU.

To this end, we used the information gleaned from the
guantitative results to inform a deeper qualitative exploration
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and discovery of themes of how DCT use impacted socid
connectedness during the COVID-19 pandemic.

Methods

Ethical Considerations

Ethical procedures aligned with the British Psychological
Society consolidated criteria for reporting qualitative research
guidelines (COREQ) [ 78], with ethical approval granted by the
Faculty Research Ethics Committee (ref: FHMREC19121).

Prior to obtaining consent, al participants received a study
information sheet and were provided with an opportunity to ask
guestions. Participantswereinformed of their rightsto withdraw
from the study at any point and were assured of anonymity.

Prior to starting the interviews, participants were asked to
provide written informed consent.

Study Design

Thiswas amixed methods explorativefield study [12] following
a series of quantitative studies that began in April 2020,
examining links between social connectedness and technology
use during the COVID-19 pandemic [6].

Based on TAM, our study examined various aspects of DCT
use. Integrated within these assessments was an evaluation of
how the pandemic and DCT use affected socia connectedness.
We first conducted surveys of participants demographical
information, DCT use, internet acceptance, and COVID-19
anxiety levels, and then we dlicited the perspectives of older
adults through semistructured interviews. Applying a
phenomenological methodology, we interrogated the data,
focusing on individual accounts of experience, coupled with
reflexive thematic analysistechniquesfor analyzing and framing
the research data.

Setting

The study was carried out between November 2020 and April
2021, when restrictions were reintroduced in the United
Kingdom and nonessential businesseswere closed. Peoplewere
prohibited from meeting anybody outside their support bubble.
The study recruited 25 participants from the northwest of
England. The inclusion criteria were (1) community dwelling
(ie, aging in place), (2) age 65 years or older, and (3) not
cognitively impaired.
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Sampling

Individuals aged 65 years or older were included because the
postretirement age is linked to increasing difficulties of aging
in place [79], including reduced use of DCT [80]. Participants
wererecruited through older adult service providers (n=6, 24%),
word-of-mouth recommendations (n=12, 48%), and a list of
previous participants included in similar studies (n=7, 28%).

One participant wasincluded per household. Of the 34 potential
participants, 25 (74%) ultimately agreed to participate in the
study. A lack of interest was the main reason provided for
nonparticipation.

Data Collection

Each participant wasinterviewed over the tel ephonefor 90-150
minutes. The interviews were often split into 2 sessions to
prevent disengagement of the participants from the subject
matter.

Quantitative Data

We gathered information about the DCT apps the participants
were commonly communicating with, using the
Communications via Internet Checklist survey [81]. To gather
information about DCT acceptance, we used a validated,
modified version of the TAM questionnaire [11] by Chesney
[82], which was created specifically for measuring acceptance
among older adults using constructs such as comparison with
known products, potential for use, perceived ease of use, PE,
and usability [83]. This questionnaire assesses the general
acceptance of DCT across5 primary dimensions: PU, PEU, PE,
BI, and AU. The questionnaire includes items related to each
dimension, and the participants provided responses (applicability
of each statement to their lives) on a 7-point Likert scale (from
1=extremely unlikely to 7=extremely likely). Before completing
the questionnaire, the participants were instructed to consider
the internet in the broadest sense (inclusive of websites, search
engines/tools, email, socia media, and videoconferencing).

We dl so captured thetypes of DCT used by older adultsthrough
the Technology for Social Questionnaire [84]. This allowed us
to gather comprehensiveinformation about DCT typesthat were
being used the most and informed open-ended questions later
in the qualitative part of the study. We also captured reasons
for using/not using DCT to enable us to capture thoughts and
perceptions that would advise the semistructured interviews,
especialy the open-ended questions.

Finally, we captured the anxiety levels associated with the
COVID-19 pandemic using the COVID-19 Anxiety Scale (CAS)
[85], a 7-item questionnaire on which participants rated the
applicability of each statement using a4-point Likert scale (from
O=not applicable to 3=very applicable). To test our first
hypothesis, we carried out acorrelational analysisbetween CAS
and the constructs of TAM. To test our second hypothesis, we
examined the relationship between the constructs of TAM to
validate that previously observed relationships still applied
during the pandemic.

Qualitative Data

In the first part of the interview, the participants were asked to
describe their offline social circle and to mark their emotional
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closenessto others (eg, family members, relatives, and friends)
on a diagram, with concentric circles representing different
zones of closeness, based on the method proposed by Antonucci
and Akiyama [86], assessing the network size of an individual
based on their closenesswith network members. They werealso
asked how they maintained contact with people in the different
zones (means of communication deployed) and whether they
participated in any organized groups (eg, church attendance).
They werethen asked a series of questions on how the pandemic
had impacted their ability to engage with these groups. Typical
guestions were “Has your ability to participate in an organized
group been affected by the COVID-19 pandemic?,” “How have
you communicated with other members of this group during
the COVID-19 pandemic?” and “How has DCT helped or
hindered you in communicating with other members of this
group during the COVID-19 pandemic?’ Interviews were
partially retrospective, seeking to explain how the pandemic
impacted their daily living and whether the technology used for
social connectedness met their expectations.

In the second part of the interview, we explored the participants
perceptions and use of DCT for social connectedness. Here,
respondents provided their opinions on different apps and
described their use. Typical questions were “Is there anything
that prevents you from using a DCT type more actively than
you currently do?’ and “What isyour general perception of the
videoconferencing tool type?,” probing whether the respondents
liked or disliked a particular app and asking them to elaborate.
To probe how the pandemic impacted use, we asked questions
such as “How has your use of email changed during the
COVID-19 pandemic?” and “Do you think the
videoconferencing application type has helped you fedl less
lonely during the COVID-19 pandemic?’ The participantswere
provided with an opportunity to elaborate. At this time, the
participants were usually given a break before resuming the
interview.

The third section of the interview consisted of open-ended
questions designed to prompt lateral thinking based on
information gathered from the quantitative part of the study.
Typica questions were “What is technology for you? What
does the word ‘technology’ bring to mind?’ and “ Do you think
that you have started using communication technology more
during the pandemic?’ The participants were prompted to
mention the benefits, concerns, social influence, perceived need,
barriers, facilitators, stigmatization, and costs of technology.
Other questionsin this section were based on the results of the
internet acceptance questionnaire, namely whether PU, PEU,
and design had influenced participants’ use of the technology.
Questions such as “Does the design of the DCTtype you use
impact your ability to use it?’ enabled probing the usability,
ease of use, design, and enjoyment aspects of technology. Other
questions focused on privacy and security, such as “Do your
privacy and security concerns prevent you from using any DCT
type?’ and probing whether such concerns became heightened
during the pandemic.

The last part of the interview focused on specific anxieties
related to the COVID-19 pandemic. This part was intended to
holistically capture the participants mindset regarding the
pandemic. Drawing on the CAS results and other quantitative
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data, we posed questions such as “Have you felt that since the
COVID-19 pandemic your use of technology has changed?’
and “Has COVID-19 impacted your use of a DCT type for
connecting with friends and family?’

All interviews were recorded and transcribed verbatim. A
summary of the interview was sent to each participant to check
for any misinterpretations. No participants responded to the
summary.

Data Analysis

The quantitative data were entered into IBM SPSS Statistics
28.0 software to create descriptive statistics of the participants.
The reliability of the questionnaire for each construct was
measured using Cronbach a. The reliabilities of al 5 DCT
measures exceeded the recommended minimum standard of
0.60 (PEU=.71, PE=.71, PU=.74, BI=.72, AU=.71). The sixth
variable was COVID-19 anxiety measured on CAS (Cronbach
0=.88) [85]. Pearson correlational analysis examined whether
there was a link between CAS scores and PU, PEU, PE, and
Bl. The outcomes of the analysis from the quantitative data
were then collated to identify themes for designing the
open-ended probing questions of the semistructured interview.

All transcripts from the interviews were manually checked for
anonymity before importing into QSR NVivo version 12 for
analysis. To ensure a consistent coding approach, we coded 5
transcripts at the start of the data analysis and discussed issues
of salience raised by the participants among the research team.
Astheinterviewswere coded by asingle researcher, we did not
calculate the intercoder reliability or quantify the agreement
[87] but rather focused on the impression of important topics
when coding atext passage.

Using NVivo, inductive codes were attached to quotations
relevant to the RQ. During this process, factors described in

Table 1. Types of DCT?frequently used by the participants (N=25).

Balki et &

Baki et a’'s [5] umbrella review were used as sensitizing
concepts, such as using terms to denote various typologies of
DCT. We used an inductive-deductive reflexive thematic
analysis approach informed by Braun and Clarke [87], with
hypotheses defined at the start of the quantitative part of the
study. Coding was detailed; in many cases, multiple codes
representing different factors influencing technology use were
attached to quotations. The coded transcripts were discussed
within the research team. Through this collaboration, new codes
were added, overarching categories of codes were formed and
refined, and a model of the findings was shaped. The entire
processtook 12 weeks. Within the last 2 weeks, few new codes
were added, indicating that data saturation had been reached.
The themes and subthemes were therefore devel oped based on
the participants’ narratives.

Results

Quantitative Results

Sample Descriptives

The sample consisted of 25 participants aged 65-92 years. The
average age was 73 (SD 3) years, and 72% (n=18) of the
participants were women. Just over 32% (n=8) of the
participants lived alone.

Types of DCT and Frequency of Use

Table 1 lists the most common types of DCT used by the
participants. Almost all participants had access to mobile or
smart phones, and the mgjority had accessto somekind of tablet.

We also identified the types of DCT that participants dedicated
tosocial connection (Table 2). WhatsApp and Zoom were most
frequently used for this purpose, followed by various online
forums.

Type of DCT Participants, n (%)
Mobile phone 23(92)
Text messaging/WhatsApp/Skype 22 (88)
Email 19 (76)
\oicemail 18 (72)
Videoconferencing 13 (52)
SNSP 12 (48)
i Pad/tabl et 11 (44)

8DCT: digital communication technol ogy.
bSNS: social networking sites.
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Type of DCT Participants, n (%)
Zoom/WhatsApp 20 (80)

Online discussion 17 (68)

Twitter 14 (56)
Facebook/Meta 9 (36)

LinkedIin 9 (36)

Instagram 6 (24)

Online dating 4(16)

Pinterest 3(12)

8DCT: digital communication technology.

Reasonsfor Using DCT

We gathered data on the purposes for which older adults adopted
DCT and the types of apps availed for those purposes (Table

Table 3. Reasons for using DCT? by the participants (N=25).

3). Notably, older adults obtained much of their information
and news during the pandemic from social networking sites

(SNS) and used videoconferencing apps mainly to connect and
communicate with family members and friends.

Type of use Email, n (%) Videoconferencing, n (%) SNSb, n (%) None of these, n (%)
Connect/communicate with family members 12 (48) 21 (84) 23(92) 2(8)
Connect/communicate with friends 12 (48) 18 (72) 8(32) 6 (24)
Document/update others on one's daily life 3 (12) 11 (44) 16 (64) 9(36)

Express opinions on poalitical issues 6 (24) 2(8) 17 (68) 8(32)

Find a new hobby/support an existing hobby 7 (28) 3(12) 11 (49) 14 (56)

Find aromantic partner 3(12) 2(8) 4(16) 19 (76)

Get health-related information or advice 9(36) 9 (36) 8(32) 14 (56)

8DCT: digital communication technology.
PSNS: social networking sites.

Reasons for Not Using DCT

We captured data on participants' reasons for not using DCT
during the pandemic (Table 4). Most commonly, the participants

https://www.jmir.org/2023/1/e41535
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reported either that their family members were not using DCT
or that the method (eg, email) was too impersonal. Unreliable
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Table 4. Reasons for not using DCT@ by the participants (N=25).

Balki et &

Reasons for not using DCT Email, n (%) Videoconferencing, n (%) SNS?, n (%) None of these, n (%)
| have adisability, which makesit difficult 0 0 0 25 (100)
for me.

I have friends and family who go onlinefor 0 0 0 25 (100)
me.

| never learned how to useit. 0 0 0 25 (100)
It istoo expensive (including getting broad- 0 4(16) 3(12) 21 (84)
band).

It istoo complicated or difficult to use. 11 (49) 7(28) 9(36) 13(52)
Itistoo slow. 3(12) 14 (56) 7(28) 12 (48)

| am concerned about security. 13(52) 4(16) 18(72) 5 (20)
Most of my friends do not useit. 9(36) 6 (24) 15 (60) 5 (20)

| am concerned about privacy. 11 (49) 7(28) 17 (68) 4(16)
Theinformation shared is not reliable 16 (64) 2(8) 19 (76) 4 (16)

| do not like this method becauseit isimper- 14 (56) 5(20) 16 (64) 3(12)
sondl.

Most of my family does not useit. 11 (49) 7(28) 16 (64) 3(12)

3DCT: digital communication technol ogy.
bSNS: social networking sites.

CAS Scores

Theoverall mean CAS score of the samplewas 14.96 (SD 5.36),
with 15 (60%) surveys scoring above 16, showing the anxiety
levels were high in our sample. We divided the sample into 2
groups: those living alone (n=6, 24%) and those living with a
partner (n=19, 76%). Thisallowed usto be confident that living
alonedid not impact the levels of anxiety resulting in any skew.
An independent-samplet test comparing the mean CAS scores
of the participants living alone (16.34, SD 3.20) and those not
living alone (11.34, SD 3.82) identified no significant difference
(P>.05) between the groups.

Perceived Usefulness, Perceived Ease of Use, Perceived
Enjoyment, Behavioral I ntention, and Actual Use of
DCT

We used descriptive statistics to capture the participants
perceptions of PU, PEU, PE, BI, and AU related to DCT. To
identify whether they generally felt positive or negative about
a TAM construct related to DCT, we divided scores into 2
ranges, high and low scores. Table 5 summarizesthe frequencies

https://www.jmir.org/2023/1/e41535

of the participants' scores based on their responses to the 5
constructs of the TAM questionnaire. PU scores ranged from
810 22 (mean 14.40, SD 5.79). Participants scoring between 8
and 16 were classified as feeling negative about PU, whereas
those scoring above 16 were classified as feeling positive. Of
the 25 participants, 52% (n=13) provided scores in the 8-16
range, indicating a slight negative bias against PU. In contrast,
56% (n=14) of the PEU scores ranged from 16 to 25, showing
a positive bias toward PEU. PE was also positively rated, with
56% (n=14) of the scores in the 16-24 range. Although only
44% (n=11) of the participants showed a positive Bl, 56%
(n=14) provided positive AU scores, indicating a dlight
discrepancy between Bl and AU. The data informed us of the
role the 5 constructs play in DCT use and allowed us to use
them for deeper exploration behind the causes of both negative
and positive perceptions of TAM constructs further in the
qualitative part of the study.

Table 6 lists the Pearson correlations between pairs of
participants’ scores on CAS, PU, PEU, PE, and BI to explore
the impact of COVID-19 anxiety on the constructs of TAM for
our first and ssecond hypotheses.
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Table 5. Descriptive statistics.

TAM® construct and perception Minimum Maximum Mean (SD) Scores Frequency, n (%)
pUP

Negative 8 2 14.40 (5.79) 8-16 13(52)

Positive N/AC N/A N/A 16-22 12 (48)
PEUY

Negative 7 25 14.92 (5.89) 7-16 11 (44)

Positive N/A N/A N/A 16-25 14 (56)
PE®

Negative 8 24 14.84 (6.12) 8-16 11 (44)

Positive N/A N/A N/A 16-24 14 (56)
BIf

Negative 4 8 5.44 (0.97) 45 14 (56)

Positive N/A N/A N/A 58 11 (44)
AUS

Negative 4 8 5.64 (1.18) 45 11 (44)

Positive N/A N/A N/A 58 14 (56)

3TAM: Technology Acceptance Model.
bpy: perceived usefulness.

°N/A: not applicable.

dPEU: perceived ease of use.

€PE: perceived enjoyment.

'BI: behavioral intention.

9AU: actual use.

Table 6. Correlational analysis between variables (N=25).

TAM? construct Pearson R
pUP PEUC PEC BI® AUf CAS?

PU 1 0.928" 0.932" 0.848" 0.913" -0.891"
PEU 0.928b 1 0.960" 0.845" 0.854" -0.837"
PE -0.932" 0.960" 1 0.855" 0.910" -0.867"
BI 0.848" 0.845" 0.855" 1 0.839" -0.749"
AU 0.913" 0.854" 0.773" 0.839" 1 -0.855"
CAS -0.801" -0.837" -0.867" -0.749" -0.855" 1

3TAM: Technology Acceptance Model.
bpy: perceived usefulness.

°PEU: perceived ease of use.

dpE: perceived enjoyment.

€BI: behavioral intention.

fAU: actual use.

9CAS: COVID-19 Anxiety Scale.
Pp<.01 (2-tailed).
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Hypothesis 1: COVID-19 Anxiety Will Negatively | mpact
TAM Constructs

Table 6 reveals significantly negative relationships between
CAS and internet (DCT) acceptance constructs. CAS versus
PU (R=-0.891, P<.01), CAS versus PEU (R=-0.837, P<.01),
CASversus PE (R=-0.867, P<.01), CASversusBI (R=-0.749,
P<.01), and CASversus AU (R=-0.855, P<.01). Therefore, we
can assume that the more COVID-19 anxiety a person
experiences, the lower their PU, PEU, PE, BI, and AU,
confirming our first hypothesis.

Hypothesis 2: Predictive TAM Constructs Remained Valid
During the Pandemic

Conversely, Bl and AU were positively correlated with all
internet (DCT) acceptance variables, confirming that PU, PEU,
and PE all contribute to Bl and AU in older adults, confirming
our second hypothesis.

Qualitative Results

Emergent Themes

During theinterviews, al participants expressed that they were
experiencing major changes due to the COVID-19 pandemic
and were no longer able to engage in the in-person activities
they used to engage in before the pandemic. Predictably, most
participants (n=23, 92%) expressed an increase in loneliness
and social isolation.

It'sreally difficult to make contact with friends | used

to meet on aregular basis before the pandemic. Now

my day is spent at home on my chair. [Participant 8

(POB)]

Since the pandemic, you tend to feel a lot londlier,

isolated from the rest of the world. | can't go out,

meet family or friends...it can get very depressing.

[P11]
The coding analysis of the interviews revealed 5 major themes
that impacted technology use for social connectedness, 3 of
which match known themes of TAM, namely PU, PEU, and
BI; 2 additiona themeswereidentified, demonstrating that DCT
acceptance by older adults (especially during the pandemic)
cannot be determined from TAM analysisaone. Theseincluded
privacy and security concerns, and situational context (impact
of the pandemic).

Perceived Usefulness of DCT

The PU of DCT partly depended on how and whether the
participants had used DCT before the pandemic. Participants
expressed 3 main drivers of DCT use: perceived need, general
interest, and willingness to invest time and effort. The most
discussed DCT types were email, videoconferencing, and SNS
(eg, Facebook/Meta). Videoconferencing apps accounted for
most of the positive PU ratings, with the majority (n=22, 88%)
of the participants reporting benefits from these apps (eg,
WhatsApp, Zoom). Although the use of these tools did not
measure up to in-person activitiesfor older adults, they allowed
engagement with friends and family during the pandemic, which
was valuable to the participants.
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| love the quick and easy on-demand nature. e just
call people, and sometimes they pick up and
sometimes they don't if they are busy, but the ability
to do that is amazing. [P14]

These days, yes definitely, it's the closest thing you
have to meeting someone in-person, so definitely
helps. [P23]
Some participants commented that videoconferencing enabled
accessto services such as health care, which were usually visited
in person:

WA, it saves usthe time going for the (GP) visit. But
you know it's an hour’ s journey both way[ 5], so used
to take a lot of time. [PO9]

When queried on the usefulness of email during the pandemic,
the participants provided mixed responses. Many expressed
concerns with receiving spam and bills through email:

| tend to get a lot of spam. That's something | do
didlike. The other thing | didikeisimportant messages
ending up in the junk folder. [PO3]

WEll, these days you don't like receiving bills. Our
bills have increased a lot during the pandemic aswe
are spending a lot of time at home. [P12]

However, many participants expressed a positive overall
perception of email:

Imagine the days when we would be sitting in front

of atypewriter typing up letters. Those daysare gone,

and it's made things so much more efficient. [P19]
Most participants (=22, 88%) received and sent emailsin equal
proportion, demonstrating that they were active users of email,
with interview responses confirming this. In contrast, some
participants (n=16, 64%) were sporadic users of Facebook/Meta,
with only 36% (n=9, ) of theinterviewed participants mentioning
that they were active users, contrary to our expectations. We
also noted that participants generally found Facebook/Metaless
useful than their earlier perceptions of it. As many as half of
participants commented that their Facebook use had diminished
over time:

| think definitely as time is passing, my use of
Facebook(Meta) is diminishing. | saw the value of it
years ago, but now | don’t. [P11]

| think | have shied away from Facebook. | was
starting to dread switching it on. | think now | feel
like that’s how it was feeling. [P17]

Two main reasonsfor the perceived lack of usefulness emerged:
a perceived increase in pandemic-linked information volume
on their newsfeeds and pages that increased their anxiety. After
associating Facebook/Meta with negative feelings, the
participants began avoiding the platform. Moreover, their
previous reasonsfor using the app, such as knowledge -seeking
or connecting with family members, had lost their potency:

You get is (sic) lots of news stories that you don’t
want to read. Hence, it's not very friendly, nor
enjoyable. [P13]
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Others hinted that Facebook/Meta had become less useful, not
because of the pandemic but because of diminishing use by
younger family members:

My grandchildren used to put up pictures before, so

it used to be interesting, but they don't really use it

anymore. [P16]
Overdl, we found that the perceived usefulness of a DCT
depended on how it was being used, with some embracing it
more than others.

Perceived Ease of Use of DCT

The ease of use and design was an important influencer.
Participants mentioned that the difficulty level of a DCT
determined whether they used or abandoned the technology.
Comments related to WhatsApp were largely positive:

It's (WhatsApp) easy to use and quite intuitive. [ P24]

Many participants expressed ease-of-use issues with
Facebook/Meta, which has undergone many design changes
over the years. For instance, the addition of newsfeeds and
shopping increased the difficulty of navigating the platform by
older adults:

It's (Facebook/Meta) just so complex...it used to be
about sharing pictures of family and friends, and now,
it has shopping and news and other things. Too much
for me to manage. [P18]

In addition, 72% (n=18) of the participants expressed that the
PEU of a technology influenced their intention to use the
technology (ie, their BIl) during the pandemic. Negative
perceptions of certain apps (eg, Facebook/Meta) may have
prevented frequent use. On the contrary, easy-to-use apps (eg,
WhatsApp) were more commonly used during the pandemic
than before.

Behavioral Intention of DCT Use

To establish the changesin participants’ intentions to use DCT,
we first ascertained the kinds of organized groups and events
that the participants engaged in before the pandemic, providing
a prepandemic perspective of socia life. Many participants
expressed that previous socia groupswere no longer operating.

My wife and | used to go to the local bingo or play
cards there. But that has not been possible. [P13]

Before the pandemic, it would be getting together for
dinners and drinks, card and poker games. [PO7]

Participants mentioned that some of their group interactions
continued online, but when questioned whether the online
activities increased their use of DCT, their responses were
mixed. One participant replied:

| used to attend the church before. | am not a very
religious person, but | would go, say, once a month.
But since the pandemic, it's now gone. | know they
moved some of the congregation online, but it doesn’t
fedl the same. [P0O4]

However, many participants began using DCT to maintain the
types of activitiesthey previously engaged in:

https://www.jmir.org/2023/1/e41535
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Before the pandemic, | was part of a card games

group. We would go over in each other’s houses and

play that; we have since then started playing online.

(P17]
We found that 68% (n=17) of the participants continued to
interact with their offline socia groups through DCT,
influencing their Bl. We further explored the perceived impact
on loneliness and social isolation, that is, whether their Bl was
influenced by the need to engage with others. Overall, 76%
(n=19) of the participants reported that email helped them
maintain their socia connections and reduced loneliness:

I think it hasin fact a bit of a calming influence during
the pandemic. My face lights up when | see an email
from a family member. [P16]

However, when asked similar questions about Facebook/M eta,
participants provided dramatically different responses. Many
participants commented that Facebook/Meta worsened or did
not affect their sense of loneliness. Only 36% (n=9) of the
participants commented that Facebook/M eta hel ped them remain
connected. We found that Facebook/Meta avoidance by
participants was exacerbated not only by the pandemic but also
by the evolution of the social media site over time:

If anything, it (Meta) makes you lonelier. When you
keep getting newsfeeds of negativity. [PO3]
Among the participants who reported that Facebook/Meta
improved their connectedness and reduced their loneliness,
interactions with friends and family was a major theme;

When the grandkids do put up pictures, it'snice. It's
also nice when we comment, and they respond back.
So, in that sense, maybe the answer to your question
is yes, it does from time to time make us feel less
lonely. [PO5]
Participants who reported that videoconferencing apps reduced
their loneliness al so reported increased use of those apps:

| amglad | have started using it (videoconferencing)
more as it saves thinking about catching the train or
driving to meet someone. [PO4]

However, there were some dissenting voices. Some participants
were reminded of the pandemic when speaking to loved ones
viavideo rather than meeting them in person:

Bizarrely enough, sometimes doing
videoconferencing, the aftermath is that you feel
lonelier not being able to see loved ones in person.
S0, yes, | would say | have become lonelier during
the pandemic. [PO6]
In general, the participants realized that videoconferencing could
not fully replace face-to-face interactions:

It's (videoconferencing) allowed us to maintain
connections. | think deeper connections only come
from spending time together in person. | think
technology allows us to remain connected, and it's
good to talk but doesn't replace the real thing. [P15]
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I mpact of the Pandemic on DCT Use

The pandemic increased the frequency of DCT use by the
participants. 76% (n=19) stated that their use increased.
Participants frequently mentioned challengesthat were directly
related to theimpact of the pandemic on their lives, influencing
their DCT use. In particular, the psychosocial turmoil caused
by the pandemic changed the participants’ behavior:

| think it's been particularly hard during the
pandemic. Before we would get the grandkids over,
and they would come and stay with (sic), for example,
during Easter. So, it's felt lonelier now than it did
before. [PO3]

Some participants mentioned that isolating with just 1 other
person (usually afamily member) had possibly exacerbated the
situation by increasing their sense of loneliness:

| think just having my son’s company has made me
feel lonelier. Before the pandemic, | at least wasable
to get together with my close friends. [PO1]

Thisviewpoint was particularly obviouswhen participantswere
in acaregiving relationship. Such isolated people sought online
forums and groups that allowed them to connect with others,
which they would not have joined under normal circumstances.

Not being able to things | would have normally
[done], | now speak with my friends that | used to
play card games with online through Zoom, and we
even are able to play online. [P07]

Overall, the pandemic impeded the ability of older adults to
maintain connections outside their immediate social circle and
appeared to degrade the perceived quality of existing
connections. Although DCT helped maintai n these connections,
it was not deemed an adequate replacement. However, 24%
(n=6) of the participants viewed the pandemic as an opportunity
to make new contacts or to reconnect with lost previous contacts:

Have been getting in touch with old friends from
university during the pandemic, which has been nice.
[PO9]
Two types of DCT especially benefited from the pandemic:
videoconferencing and online shopping:

Our use of WhatsApp and video calls has gone up so
much since the lockdowns; we used to hardly use it
before. [P16]

Pretty much all of our shopping is now being done

online; they drop it outside for us on our doorsteps.

It makes it easier to order, but then we are not able

to choose the quality of vegetables. [P22]
Of the participants, 50% (n=13) expressed DCT privacy
concerns directly related to the pandemic. We explored the
general fears regarding the privacy and security of technology
as a separate theme.

Impact of Privacy and Security Concerns

Privacy and security concerns around DCT usage emerged as
amajor influencer of participants’ technology-related attitudes
and beliefs. The participants expressed strong opinions on this
theme.
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The use of Facebook/Meta raised the highest security and
privacy concerns. Several mainstream media stories reported
privacy breaches and ethical issues revolving around
Facebook/Meta at the time of data collection, which may have
influenced the participants’ responses:

Privacy isa conversation technology companies (like
Meta) avoid. We become dependent on their
technologies, and here they are not even telling us
properly what data they are gathering on us and what
are they doing with it. [PO1]
Others were concerned with targeted advertising on Facebook
and its potential link to privacy breaches:

Bizarrethingslike unrelated adverts appearing. When

I mentioned needing toilet paper to my sister (on

WhatsApp) and then logged into Facebook, adverts

for where | can get toilet paper started popping up!

[P19]
Of the 25 participants. 72% (n=18) expressed privacy and
security concerns around technology usage. Fears included
unauthorized access to or use of their information, illegitimate
activities, and compromise of persona information, such as
information falling into the wrong hands. In genera, the
participants were concerned about their data with
Facebook/Meta:

What if it all got hacked and all the information they
on you went into the wrong hands. Like when we get
spam messages, what if they use the data on us [to]
really create a convincing spam fraud? [P12]

Discussion

Principal Findings

Overall, our findings revealed acomplex picture of older adults
interaction with DCT. We confirmed that pandemic-related
socia distancing measures increased COVID-19 anxiety and
that it was correlated to known constructs of TAM. We also
found that the predictive constructs of TAM remained valid
during the pandemic. Some DCT apps worsened well-being,
potentially raising the participants COVID-19 anxiety and
exacerbating negative perceptions of technology. Other DCT
types insulated older adults from the impact of isolation,
especialy by helping them find information, access services,
and connect socially. Five themes—PU, PEU, BI, impact of the
pandemic (Situational context), and privacy concerns—emerged;
these require specia attention for those seeking mitigating
actions against the detrimental consequences of home
confinement. Our findings can also be used to guide DCT design
and help alleviate known problems linked to the usability of
DCT apps.

Our first RQ dealt with how participants used DCT for social
connectedness during the pandemic. Most participants were
primarily trying to replicate online their in-person activities
before the pandemic, including connection with friends and
family, normal socia interactions, accessing primary care
services (eg, general practitioners), and shopping.
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The COVID-19 pandemic has changed the digital profiles of
older adults, accelerating the acceptance, adoption, and
adaptation of certain digital technologies. DCT became an
integral part of older people’s lives and was used more
frequently during the pandemic. This increased usage was
followed by an improved perception of the benefits of DCT.

In the quantitative part of the study, the participants were
required to select their reasonsfor using or not using DCT (SN,
email, videoconferencing) from a list (Tables 3 and 4). The
main reasons for avoiding SNS were privacy concerns, the
impersonal nature of SNS, and nonuse by friends and family.
SNS were used for connecting with family and friends,
expressing opinions on political issues, and staying updated
with news and current affairs. Videoconferencing was mainly
used for communicating with friends and family. Our
thematic-based breakdown allowed deeper insights into older
adults’ motivations for DCT use. The participants were guided
by their perceptions of whether they needed DCT, whether they
were interested in the types of DCT, and their willingness to
invest time and energy.

We found that older adults desired to be more communicative,
informed, and have better access to services that could not be
visited in person. These desiresinfluenced their Bl to use DCT.
DCT buffered older adultsfrom exclusion, social isolation, and
loneliness; kept them informed about current activities; and
provided access to civic services. Older adults desire to
communicate increases in times of stress and natural disasters
in order to tackle social isolation and loneliness [26,27], seek
out information [88,89], and access civic and health care services
[24].

Our second RQ probed the effect of COVID-19 and its
associated anxiety on the constructs of TAM. The hypothesis
related to quantitative data revealed that COVID-19 anxiety
directly and significantly affects all predictive constructs of
TAM. This was then qualitatively explored through our
semistructured interviews with open-ended questions. Certain
DCT apps were more popular than others (eg, WhatsApp was
adopted more enthusi astically than M eta/Facebook), confirming
that older adults relied on DCT to remain socialy connected
and occasionally to build and maintain new contacts while
staying safe. This continued connectivity may have alleviated
some of their COVID-19 anxiety. Equally, our participants
revealed that certain information they found on social media
sites, such as Facebook/Meta, may have increased their
anxiousness about the pandemic. Discourse around privacy and
security (and lack thereof) on social media may have further
impacted COVID-19 anxiety.

COVID-19 itself impacted both how DCT was being used and
itsfrequency, with higher levels of technology usefor everyday
activities, such aslooking for information, shopping, socidizing,
and entertainment. Older adults adopted well to the pandemic,
with many increasing their technology use, and while the
longer-term impacts of the pandemic are yet to be determined,
it clearly had amajor impact on hel ping bridge the digital divide
between younger and older adults. Thiswas contrary to common
stereotypes of older adults being unable to adapt to new types
of technology use and appears to indicate that the motivation
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to remain connected during the pandemic accelerated the
acceptance of DCT. These findings suggest that the unique
combination of factors during the pandemic, namely aconstraint
on previous means of social behavior and the ability to access
and use commonly available technology, was important to
technological adoption by older adults, especially in the context
of the pandemic.

Third, we investigated how the constructs of TAM and other
emerging themes influenced the Bl and AU related to DCT.
Our quantitative results revealed that PE and PEU impacted
older adults’ Bl and AU related to DCT during the pandemic,
supporting the results of earlier studies [61,62] and
demonstrating that the validity of TAM remained during the
pandemic. Independently, in the qualitative exploration, we
extracted 3 of the 4 commonly known TAM constructs that
impact AU (PEU, PU, and BIl) as themes. Viewing the
qualitative data through the TAM lens, we associated certain
technologies (videoconferencing apps and email) with high
PEU and PU and certain other technol ogies (social mediaapps,
such as Facebook/Meta) with negative perceptions. Both email
and videoconferencing apps became important tools for social
connectedness, especially with loneliness reduction, being
favorably assessed by an overwhelming majority of the
participants (over 76%). Videoconferencing was favored over
email for social connectedness, especially as areplacement for
in-person contact during socia distancing.

However, in someinstances, videoconferencing apps reminded
the participants of the absence of in-person connections (often
with geographically close loved ones). Although such personal
disconnect may have worsened their loneliness, the overall
consensus of PU was overwhelmingly positive, supported by
the participants' responses during interviews. Apps such as
WhatsApp and Zoom were perceived positively, with special
appreciation of the PEU and design of WhatsApp. The
limitations of some videoconferencing apps (eg, the number of
video users permitted in WhatsApp) encouraged some
participants to seek alternative applications (eg, Zoom) and
othersto abandon DCT. These results highlight the importance
of the negative impact of design-related flaws on Bl and AU.

Our study confirmed the importance of PEU and design in the
acceptance of DCT. The PEU and design of Facebook/Meta
wereviewed unfavorably: the perception of the participantswas
that as the platform has evolved, it has become more cluttered
and confusing than when they first started using it. We
conjecturethat design wasamajor reason the participantsfound
it difficult to engage with Facebook/Meta. The pandemic also
coincided with the accelerating volume and frequency of
information on Facebook/Meta, much of it related to the
pandemic. The PU of Facebook/Meta severely diminished,
likely because many participants found this platform anegative
space to occupy. In particular, Facebook/Meta increased the
participants anxiety and was ineffective for social
connectedness for many participants.

This finding elucidates a potential mechanism by which the
contents of some DCTs (social media and SNS) influence the
PU of those DCTs. Some participants reduced their use of
Facebook/Meta when their grandchildren (major motivator of
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DCT adoption) moved from Facebook/Meta to other social
media sites, such as Instagram (incidentally also owned by
Facebook/Meta), which are inaccessible or unfamiliar to older
adults. Although our study provided strong evidence for
diminished Bl and AU related to Facebook/Metain ol der adults,
it did confirm Lee et al’s[67] conjecture of PU and PEU being
important constructs of TAM as motivating factorsthat influence
Bl. The main theoretical basis of the TAM approach suggests
that an individual’s acceptance of a technology is influenced
by their intention to use it, and this, in turn, isinfluenced by a
set of core beliefs about the benefits and outcomes of its use.
A weakness of TAM isthe absence of affective or motivational
factorswhose effects are considered behaviorally relevant [90].
Our study found that Bl was most affected by content and
design, which in turn could have impacted motivational factors
aswell.

An age-friendly design aso encourages the use of technology.
Thelack of age-friendly designs may be preventing older adults
from fully using the functionality of certain DCTs, such as
Facebook/Meta. All design processes should aim to deliver
value or worth to their users [91,92] and create a service that
users will perceive as useful. Indeed, involving users in the
design process to understand their value is a well-established
concept in product design but is seldom applied to older adults
and design of technology. Gould and L ewis[92] mentioned the
need for understanding userswhen designing anew product but
noted that such recommendations are commonly ignored by
designers who consider their own experience more relevant.
Older adults should be involved in the design process because
they arelesslikely than younger usersto adopt the most current
version of aDCT or succumb to social pressures[64,65]. Unlike
general and easy-to-use email and videoconferencing apps,
which are designed for users of all ages, social mediaplatforms,
such as Facebook/Meta, have always targeted younger users
and are constantly evolving to attract and retain those users at
therisk of losing older ones.

Older adults use DCT when it fulfills a perceived need in their
lives. Under the pandemic restrictions, these needs were
modified and the DCT use changed accordingly. DCT enabled
older adults to maintain their social connectedness and
interactions with service providers, such as health care.
Participants al so noted an uptick in the volume of emails, which
improved the sense of connectedness for some participants.
Furthermore, older adults with restricted mobility frequently
used DCT to facilitate shopping delivery to their homes,
demonstrating the evolution of online shopping. Usage of apps
such as WhatsA pp and using video provided some resemblance
of in-person contact.

Comparison With Prior Work

Previous studies on PU have found that a significant emotional
connection between technol ogy and older adults[54] is pivotal
for the adoption of new and existing technologies [53]. Such
connections can improve the quality of life of older adults[16].
We lacked prepandemic data on PU but were able to infer an
increase from our qualitative data, with the participants
expressing opinions that they found certain apps more useful
during the COVID-19 pandemic than they had before.
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Studies on DCT motivation have pointed out that under certain
circumstances, older adults may become sufficiently interested
to learn a particular aspect of DCT [64]. These results, along
with the impacts of PU and PE on B, align with the reasoning
that older adultsare deterred from DCT by alack of motivation,
a lack of interest, or negative content [52]. That is, personal
preferences [55] rather than involuntary exclusion determine
DCT uptake by older adults. Based on our findings, we suggest
arevised TAM specific to older adults, which expands PU and
PEU to include perceptions of need, interest, reward for effort,
content, situational circumstances, and the impacts of these
factors on Bl and AU.

This enhanced picture of TAM can be further expanded by
privacy and security concerns and situational contexts (in our
case, the COVID-19 pandemic) which, although are not included
ascommon constructs of TAM, directly impact Bl and AU. The
situational context of the pandemic can aso be viewed as akin
to having restricted life-space mobility, and analogous
circumstantial changes that impact mobility would have had a
similar impact as the one observed. These additional important
themes associated with older adults that are excluded in the
traditional TAM were anotable finding and may have prevented
full use of the features and advantages of DCT.

Degspite extensive research on DCT adoption and the factors
influencing the decision processes of users, privacy concerns
appear to have received little empirical attention, especially in
older adults [35]. The older adults in our study were clearly
uncomfortable with Facebook/Meta due to perceived privacy
and security intrusion. They also voiced general concerns such
as not knowing how to manage security on Facebook/Metaand
the possibility of information falling into the wrong hands.

These concerns, expressed as negative responses, were
exacerbated by an extraordinary amount of negative press
coverage during the study period. The privacy calculus
perspective [36] argues that individuals anticipate and assess
the privacy-related risks against the benefits of information
disclosure when needing to provide private information. The
conventional view that privacy-related decisions are guided by
predictable risk-reward circumstances [40,41] appeared to be
abandoned by older adults. The situational nature of
privacy-related decisions on apps has been noted by various
scholars [50]. Given the unprecedented circumstances of older
adults during the pandemic, we believe that this situational
perspective best explains the negative perceptions encountered
in this study.

Other privacy and security concerns of the participants were
targeting by hackers and online confidence scams. They
demonstrated a sense of vulnerability to these threats [42],
suggesting that technology use during the pandemic could have
been elevated if older adults were empowered to protect their
privacy. Protection strategies through which older adults can
exert agency over privacy are expected to encourage acceptance.

Overall, we found an increase in the uptake and positive
perception of certain DCTs among older adults during the
pandemic. Nonetheless, thishad itslimitations. When examining
our qualitative data on the activities, social groups, and
organized groups in which participants engaged before the
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pandemic, we found that DCT was not a suitable alternative to
in-person activities. The range and depth of online activities
could not fully fulfill the needs of the participants from a social
engagement perspective. The participants continued limited
engagements with certain organized groups or socia activities
(eg, online church congregations and a crossword group on
Facebook/Meta) but emphasized that these activities offered a
less rich experience when compared to in-person activities.
Therewas astrong realization that although videoconferencing
improved social connectednessand alleviated loneliness, it was
asuperficial alternative to in-person interactions. Nevertheless,
as aready mentioned, email and videoconferencing apps were
deemed superior to apps such as Facebook/Meta, suggesting a
preference for more immersive DCT tools that might better
simulate in-person interactions [23].

Recently, Heitanen et al [93] suggested that eye contact through
videoconferencing apps partialy offsets the lack of physical
presence. Furthermore, videoconferencing offered a more
insulated experience from the vagaries of the pandemic than
other DCTs. The pandemic-related content in other types of
technologies reminded the participants of their restrictions and
changesin socia interactions and possibly exacerbated anxiety.
This discussion reinforces our findings that email and
videoconferencing helped alleviate feelings of loneliness and
social isolation during the pandemic, with the caveat that
videoconferencing can simultaneously highlight the lack of
face-to-faceinteractionsbut also is probably the best alternative
to in-person connection. On the flip side, Facebook/Meta, with
its unsolicited content, did little to enhance the socid
connectedness of users and could also have heightened their
anxiety.

The results of this study confirmed 3 aspects related to the use
and acceptance of DCT by older adults during the pandemic.
First, the pandemic atered the digital profiles of older adults,
both by increasing and by changing the usage of DCT. These
changes were dominantly driven by communication
maintenance, information seeking, and access to services such
as shopping and health care. The desire to communicate and
access information stemmed from the need to reduce social
isolation and loneliness. The respondents reacted positively to
different types of DCT fulfilling this desire. We also reported
aclear rise in PEU and PU, which might signify a significant
emotional link between technological resources and older adults.
Our study confirmed that Bl to use DCT is an important
indicator of AU.

Second, our results also identified a series of barriersthat deter
older adults from using certain DCT types. Factors leading to
a lack of adoption were usability issues, complexity, privacy
and security concerns, and (in some cases) the content and
information found on these apps. Prior research has similarly
identified low user experience, usability problems, anxiety, and
distrust related to privacy and security as barriersto technology
adoption [33,34].

Finally, we suggest that the pandemic influenced older adults
intention to use DCT. As a situational context, the pandemic
strongly impacted all constructs of TAM. Some DCTs were
embraced, while others were largely rejected. If the issues and
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factors preventing the use of specific DCTs(eg, Facebook/Meta)
by older adults are resolved, or if new DCTs are designed with
older users in mind, uptake would increase further, providing
avaluableresourcefor combating socia isolation and loneliness
and accessing civic and health care services.

Strengthsand Limitations

Applying the mixed methods approach, we engaged participants
through interviews, gaining richer information than can be
gained through surveys, meanwhile, validated surveys were
administered to guide theinterview process. We covered awide
range of factorsinfluencing the uptake and use of DCT by older
adults during the COVID-19 pandemic. However, there were
several limitations.

First, this approach means that much of the study relied on
self-reported data and was therefore vulnerable to recall and
socia desirability biases. Second, important variables, such as
stress, stigma, socioeconomic status, educational attainment,
health disparity, health literacy, and discrimination, were
omitted. Another principal limitation was the relatively small
sample size and geographical area covered (restricted to the
United Kingdom), which makes the generalizability of our
results difficult.

Participants only included community-dwelling older adults
and did not include older adults in nursing/care homes or
assisted living. Thisislikely to skew results asthe health issues
of non—community-dwelling older adults is likely to impact
their interactions and accessibility to various technologies.
Furthermore, non—community-dwelling older adults may have
different concerns and needs regarding social connectedness.

Finally, many studies contradict our findings on Facebook/Meta.
Older adults comprise an increasing proportion of
Facebook/Metausers (21.6% of all usersare aged over 65 years
versus 15% from 5 years ago) [94]. Others have reported that
Facebook/Meta improved the sense of social connectedness
during the pandemic [95-98]. In these studies, users remained
connected to friends and family through Facebook/Meta and
staved off social isolation and loneliness. Notably, none of these
studieswere based in the United Kingdom, and astheir samples
were small and disparate, the results should be interpreted with
some skepticism.

How older adultsuse and accept DCT cannot be gleaned entirely
from across-sectional study. Future research should investigate
the extent of the effects of and the circumstances under which
these effects occur [99]. This study was designed for periodic
or postpandemic follow-up of the participants. These weaknesses
may be resolved by improving the quality of the empirical
results through alongitudinal analysisin afollow-up study.

Conclusion

This study, despiteitslimitations, is 1 of the few mixed method
studies in this area and provides needed knowledge about
changes in the use of and satisfaction with DCT and how its
use has evolved. Our results showed that during the COVID-19
pandemic, DCT useincreased because users wished to maintain
their social connectedness and accessto services. The pandemic
and social distancing/lockdown measures significantly reduced
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the psychosocial well-being of older adults and increased their
COVID-194inked anxiety. Thedigital profile of the acceptance,
uptake, and use of technology by older adults was directly
impacted by the pandemic. Certain types of DCT emerged as
insulators against the adverse effects of the pandemic, whereas
other DCT types exacerbated these effects. The study identified
PU, PEU, motivational behavior, design, and privacy concerns
as themes requiring specia attention for older adults. Policy
makers should consider these themes when determining
mitigating actions agai nst the detrimental consegquences of home
confinement. Further research should recognize the non-TAM
themes as additional elementsin an older adult—specific TAM.
In recognizing that DCT adoption islargely driven by the need

Balki et &

for social connectedness, future studies should attempt to
maximize and enable older adult agency in concepts related to
design, privacy, security, and determining user requirements
for development.

At the time of writing this paper, Facebook/Meta launched an
iPad-type device with a Facebook version called Meta Portal,
which isespecially designed for older adults. The adoption and
ease-of-use perception of Meta Portal by older adults during
the pandemic would be an interesting avenue of research. This
researchisalso useful to researcherslooking at potential benefits
of generative artificial intelligence systemsthat could be availed
for crisis responses and targeting loneliness in older adults.

Data Availability

The data sets generated and analyzed during the study are available from the corresponding author upon reasonable request.

Conflictsof Interest
None declared.

References

1.  Cohen MA, Tavares J. Who are the most at-risk older adults in the COVID-19 era? It's not just those in nursing homes. J
Aging Soc Policy 2020 May 17;32(4-5):380-386 [doi: 10.1080/08959420.2020.1764310] [Medline: 32418475]

2. Burholt V, Windle G, Morgan DJ, CFAS Walesteam. A social model of loneliness: the roles of disability, social resources,
and cognitive impairment. Gerontologist 2017 Nov 10;57(6):1020-1030 [FREE Full text] [doi: 10.1093/geront/gnw125]

[Medline: 27831482]

10.

11.

12.

13.

14.

15.

https://www.jmir.org/2023/1/e41535

Morgan DJ. The Transient Nature of Loneliness and Social Isolation in Later Life (unpublished doctora thesis). Swansea:
Swansea University; 2015.

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. The psychological impact of quarantine
and how to reduce it: rapid review of the evidence. Lancet 2020 Mar 14;395(10227):912-920 [FREE Full text] [doi:
10.1016/S0140-6736(20)30460-8] [Medline: 32112714]

Balki E, Hayes N, Holland C. Effectiveness of Technology Interventionsin Addressing Socia |solation, Connectedness,
and Lonelinessin Older Adults: Systematic Umbrella Review. IMIR Aging 2022 Oct 24;5(4):e40125 [FREE Full text]
[doi: 10.2196/40125] [Medline: 36279155]

Baki E, HayesN, Holland C. Theimpact of social isolation, loneliness, and technology use during the COVID-19 pandemic
on health-related quality of life: observational cross-sectional study. JMed Internet Res 2022 Oct 19;24(10):e41536 [FREE
Full text] [doi: 10.2196/41536] [Medline: 36260401]

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

Zhou J, Rau PP, Salvendy G. Use and design of handheld computersfor older adults: areview and appraisal. Int JHum-Comp
Interact 2012 Dec;28(12):799-826 [FREE Full text] [doi: 10.1080/10447318.2012.668129]

Cheshmehzangi A, Zou T, Su Z. Thedigital divide impacts on mental health during the COVID-19 pandemic. Brain Behav
Immun 2022 Mar;101:211-213 [FREE Full text] [doi: 10.1016/j.bbi.2022.01.009] [Medline: 35041937]

Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Quarterly
1989;13(3):319-340 [FREE Full text] [doi: 10.2307/249008]

Bailey C. A guide to qudlitative field. In: Research in Education 2. Thousand Oaks, CA: Pine Forge Press, 2007.

Haase KR, Cosco T, Kervin L, Riadi 1, O'Connell ME. Older adults' experiences with using technology for socialization
during the COVID-19 pandemic: cross-sectional survey study. IMIR Aging 2021 Apr 23;4(2):e28010 [FREE Full text]
[doi: 10.2196/28010] [Medline: 33739929]

Lebrasseur A, Fortin-Bédard N, Lettre J, Raymond E, Bussieres EL, Lapierre N, et al. Impact of the COVID-19 pandemic
on older adults: rapid review. IMIR Aging 2021 Apr 12;4(2):e26474 [FREE Full text] [doi: 10.2196/26474] [Medline:
33720839

Daly JR, Depp C, Graham SA, Jeste DV, Kim H, Lee EE, et al. Health impacts of the stay-at-home order on
community-dwelling older adults and how technol ogies may help: focus group study. IMIR Aging 2021 Mar 22;4(1):e25779
[FREE Full text] [doi: 10.2196/25779] [Medline: 33690146]

Balki E, HayesN, Holland C. Loneliness and ol der adults: psychologica resilience and technology use during the COVID-19
pandemic—a cross sectional study. Front Aging 2023 Jun 26;4:1184386 [doi: 10.3389/fragi.2023.1184386]

JMed Internet Res 2023 | vol. 25 | e41535 | p. 16
(page number not for citation purposes)


http://dx.doi.org/10.1080/08959420.2020.1764310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32418475&dopt=Abstract
https://europepmc.org/abstract/MED/27831482
http://dx.doi.org/10.1093/geront/gnw125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27831482&dopt=Abstract
https://europepmc.org/abstract/MED/32112714
http://dx.doi.org/10.1016/S0140-6736(20)30460-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32112714&dopt=Abstract
https://aging.jmir.org/2022/4/e40125/
http://dx.doi.org/10.2196/40125
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36279155&dopt=Abstract
https://www.jmir.org/2022/10/e41536/
https://www.jmir.org/2022/10/e41536/
http://dx.doi.org/10.2196/41536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36260401&dopt=Abstract
https://doi.org/10.1111/jpim.12176
http://dx.doi.org/10.1111/jpim.12176
https://doi.org/10.1080/10447318.2012.668129
http://dx.doi.org/10.1080/10447318.2012.668129
https://europepmc.org/abstract/MED/35041937
http://dx.doi.org/10.1016/j.bbi.2022.01.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35041937&dopt=Abstract
https://doi.org/10.2307/249008
http://dx.doi.org/10.2307/249008
https://aging.jmir.org/2021/2/e28010/
http://dx.doi.org/10.2196/28010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33739929&dopt=Abstract
https://aging.jmir.org/2021/2/e26474/
http://dx.doi.org/10.2196/26474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33720839&dopt=Abstract
https://aging.jmir.org/2021/1/e25779/
http://dx.doi.org/10.2196/25779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33690146&dopt=Abstract
http://dx.doi.org/10.3389/fragi.2023.1184386
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Balki et &

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.
37.

38.

39.

40.

Merchant RM, Lurie N. Social media and emergency preparedness in response to novel coronavirus. AMA 2020 May
26;323(20):2011-2012 [doi: 10.1001/jama.2020.4469] [Medline: 32202611]

Drazich BF, Li Q, Perrin NA, Szanton SL, Lee JW, Huang C, et al. The relationship between older adults' technology use,
in-person engagement, and pandemic-related mental health. Aging Ment Health 2023 Jan 04;27(1):156-165 [FREE Full
text] [doi: 10.1080/13607863.2022.2046695] [Medline: 35243945]

Fang Y, Chau AKC, Wong A, Fung HH, Woo J. Information and communicative technology use enhances psychological
well-being of older adults: the roles of age, socia connectedness, and frailty status. Aging Ment Health 2018
Nov;22(11):1516-1524 [doi: 10.1080/13607863.2017.1358354] [Medline: 28777010Q]

Ellison N, Steinfield C, Lampe C. Connection strategies: social capital implications of Facebook-enabled communication
practices. New Media Soc 2011 Jan 27;13(6):873-892 [FREE Full text] [doi: 10.1177/1461444810385389)]

Sixsmith A, Horst BR, Simeonov D, MihailidisA. Older people’suse of digital technology during the COV ID-19 pandemic.
Bull Sci Technol Soc 2022 Apr 21;42(1-2):19-24 [doi: 10.1177/02704676221094731]

Pfeiffer E. Psychopathologysocial pathology. In: Birren E, Schaie KW, editors. Handbook of Psychology and Aging. New
York, NY: Van Nostrand Reinhold; 1977:650-671

Gorini A, Capideville CS, De Leo G, Mantovani F, RivaG. Therole of immersion and narrative in mediated presence: the
virtual hospital experience. Cyberpsychol Behav Soc Netw 2011 Mar;14(3):99-105 [doi: 10.1089/cyber.2010.0100] [Medline:
20649451]

Banskota S, Healy M, Goldberg EM. 15 Smartphone apps for older adults to use while in isolation during the COVID-19
pandemic. West JEmerg Med 2020 Apr 14;21(3):514-525 [FREE Full text] [doi: 10.5811/westjem.2020.4.47372] [Medline:
32302279

Casamayou A, Gonzélez MJIM. Personas mayoresy tecnologias digitales: desafios de un binomio. Psicol Conoc Soc 2017
Nov;7(2):152-172 [doi: 10.26864/pcs.v7.n2.9]

Naudé B, Rigaud A, Pino M. Video callsfor older adults: anarrative review of experimentsinvolving older adultsin elderly
careinstitutions. Front Public Health 2021;9:751150 [FREE Full text] [doi: 10.3389/fpubh.2021.751150] [Medline:
35096731]

Sen K, Prybutok G, Prybutok V. The use of digital technology for social wellbeing reduces social isolation in older adults:
asystematic review. SSM Popul Health 2022 Mar;17:101020 [FREE Full text] [doi: 10.1016/j.ssmph.2021.101020]
[Medline: 35024424]

Lythreatis S, Singh S, El-Kassar A. The digital divide: areview and future research agenda. Technol Forecast Soc Change
2022 Feb;175:121359 [FREE Full text] [doi: 10.1016/j.techfore.2021.121359]

Wagner N, Hassanein K, Head M. Computer use by older adults: a multi-disciplinary review. Comp Hum Behav 2010
Sep;26(5):870-882 [doi: 10.1016/j.chb.2010.03.029]

Vogels EA. From virtual parties to ordering food, how Americans are using the internet during COVID-19. Pew Research
Center. 2020. URL: https.//www.pewresearch.org/fact-tank/2020/04/30/

from-virtual -parties-to-ordering-food-how-americans-are-using-the-internet-during-covid-19/ [accessed 2020-05-10]
Robinson L, Cotten SR, Ono H, Quan-Haase A, Mesch G, Chen W, et al. Digital inequalities and why they matter. Inf
Commun Soc 2015 Mar 16;18(5):569-582 [FREE Full text] [doi: 10.1080/1369118x.2015.1012532]

Cornwell B, Laumann EO, Schumm LP. The social connectedness of older adults: a national profile*. Am Sociol Rev
2008;73(2):185-203 [FREE Full text] [doi: 10.1177/000312240807300201] [Medline: 19018292]

Ronnaritivicha B. Digital inclusion and quality of life: a case study of elderly citizensliving in an eraof disruption. JLeg
Ethical Regul Issues 2021;24:1-10 [EREE Full text]

Kouvonen A, Kemppainen T, Taipale S, Olakivi A, Wrede S, Kemppainen L. Health and self-perceived barriersto internet
use among older migrants: a population-based study. BMC Public Health 2022 Mar 23;22(1):574 [FREE Full text] [doi:
10.1186/s12889-022-12874-x] [Medline: 35321678]

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

Anderson CL, Agarwal R. The digitization of healthcare: boundary risks, emotion, and consumer willingness to disclose
personal health information. Inf Syst Res 2011 Sep;22(3):469-490 [doi: 10.1287/isre.1100.0335]

Sixsmith A. COVID-19 and AgeTech. QAOA 2020 Nov 13;21(4):247-252 [doi: 10.1108/gaoa-07-2020-0029]

Dinev T, Bellotto M, Hart P, Russo V, Serral, Colautti C. Privacy calculus model in e-commerce — a study of Italy and
the United States. Eur JInf Syst 2017 Dec 19;15(4):389-402 [FREE Full text] [doi: 10.1057/palgrave.€jis.3000590]
Singh T, Johnston A, Di Gangi P, Bott G. An examination of risk perceptions and protected health information disclosure
intentions; a construal level theory perspective. 2018 Presented at: 2018 Americas Conference on Information Systems
(AMCIS); August 16-18, 2018; New Orleans, LA

Dinev T, Hart P. An extended privacy calculus model for e-commerce transactions. Inf Syst Res 2006 Mar;17(1):61-80
[doi: 10.1287/isre.1060.0080]

Culnan MJ, Armstrong PK. Information privacy concerns, procedural fairness, and impersonal trust: an empirical
investigation. Org Sci 1999 Feb;10(1):104-115 [doi: 10.1287/orsc.10.1.104]

https://www.jmir.org/2023/1/e41535 JMed Internet Res 2023 | vol. 25 | e41535 | p. 17

(page number not for citation purposes)


http://dx.doi.org/10.1001/jama.2020.4469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32202611&dopt=Abstract
https://europepmc.org/abstract/MED/35243945
https://europepmc.org/abstract/MED/35243945
http://dx.doi.org/10.1080/13607863.2022.2046695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35243945&dopt=Abstract
http://dx.doi.org/10.1080/13607863.2017.1358354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28777010&dopt=Abstract
https://doi.org/10.1177/1461444810385389
http://dx.doi.org/10.1177/1461444810385389
http://dx.doi.org/10.1177/02704676221094731
http://dx.doi.org/10.1089/cyber.2010.0100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20649451&dopt=Abstract
https://europepmc.org/abstract/MED/32302279
http://dx.doi.org/10.5811/westjem.2020.4.47372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32302279&dopt=Abstract
http://dx.doi.org/10.26864/pcs.v7.n2.9
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
https://linkinghub.elsevier.com/retrieve/pii/S2352-8273(21)00295-0
http://dx.doi.org/10.1016/j.ssmph.2021.101020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35024424&dopt=Abstract
https://10.1016/j.techfore.2021.121359
http://dx.doi.org/10.1016/j.techfore.2021.121359
http://dx.doi.org/10.1016/j.chb.2010.03.029
https://www.pewresearch.org/fact-tank/2020/04/30/from-virtual-parties-to-ordering-food-how-americans-are-using-the-internet-during-covid-19/
https://www.pewresearch.org/fact-tank/2020/04/30/from-virtual-parties-to-ordering-food-how-americans-are-using-the-internet-during-covid-19/
https://doi.org/10.1080/1369118X.2015.1012532
http://dx.doi.org/10.1080/1369118x.2015.1012532
https://europepmc.org/abstract/MED/19018292
http://dx.doi.org/10.1177/000312240807300201
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19018292&dopt=Abstract
https://www.proquest.com/scholarly-journals/digital-inclusion-quality-life-case-study-elderly/docview/2679344620/se-253
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-12874-x
http://dx.doi.org/10.1186/s12889-022-12874-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35321678&dopt=Abstract
http://dx.doi.org/10.17705/1jais.00428
http://dx.doi.org/10.1287/isre.1100.0335
http://dx.doi.org/10.1108/qaoa-07-2020-0029
https://10.1057/palgrave.ejis.3000590
http://dx.doi.org/10.1057/palgrave.ejis.3000590
http://dx.doi.org/10.1287/isre.1060.0080
http://dx.doi.org/10.1287/orsc.10.1.104
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Balki et &

41. Olphert CW, Damodaran L, May AJ. Towardsdigital inclusion—engaging older peopleinthe‘digital world’. 2005 Presented
at: Accessible Design in the Digital World Conference 2005; August 23-25, 2005; Dundee, Scotland p. 1-7 URL: https:/
/10.14236/ewic/AD2005.17 [doi: 10.14236/ewic/AD2005.17]

42.  Whitty M. Predicting susceptibility to cyber-fraud victimhood. JFC 2019 Jan 07;26(1):277-292 [FREE Full text] [doi:
10.1108/jfc-10-2017-0095]

43. DienlinT, Trepte S. Isthe privacy paradox arelic of the past? Anin-depth analysis of privacy attitudes and privacy behaviors.
Eur J Soc Psychol 2014 Jul 31;45(3):285-297 [doi: 10.1002/ejsp.2049]

44. Barnes SB. A privacy paradox: socia networking in the United States. First Monday 2006 Sep 4;11(9) [EREE Full text]
[doi: 10.5210/fm.v11i9.1394]

45. Alhabash S, McAlister AR, Lou C, Hagerstrom A. From clicks to behaviors: the mediating effect of intentions to like,
share, and comment on the relationship between message evaluations and offline behavioral intentions. JJA 2015 Jul
15;15(2):82-96 [doi: 10.1080/15252019.2015.1071677]

46. BartschM, Dienlin T. Control your Facebook: an analysisof online privacy literacy. Comp Hum Behav 2016 Mar;56:147-154
[doi: 10.1016/j.chb.2015.11.022]

47. Hargittal E, Marwick A. “What can | really do?’ Explaining the privacy paradox with online apathy. Int JCommun
2016;10:21

48. Hoffmann CP, Lutz C, Ranzini G. Privacy cynicism: a new approach to the privacy paradox. Cyberpsychol: J Psychosoc
Res Cyberspace 2016;10(4):7 [FREE Full text] [doi: 10.5817/cp2016-4-7]

49. Kehr F, Kowatsch T, Wentzel D, Fleisch E. Blissfully ignorant: the effects of general privacy concerns, general institutional
trust, and affect in the privacy calculus. Inf Syst J2015 Mar 18;25(6):607-635 [doi: 10.1111/i5).12062]

50. Livingstone S, Helsper EJ. Taking risks when communicating on theinternet: therole of offline social-psychological factors
inyoung people'svulnerability to onlinerisks. Inf Commun Soc 2007 Oct;10(5):619-644 [doi: 10.1080/13691180701657998]

51. Van Dijk JA. The Deepening Divide: Inequality in the Information Society. Thousand Oaks, CA: SAGE Publishing; 2005.

52. Zambianchi M, Carelli MG. Positive attitudes towards technol ogies and facets of well-being in older adults. JAppl Gerontol
2018 Mar;37(3):371-388 [FREE Full text] [doi: 10.1177/0733464816647825] [Medline: 27146263]

53. Concepcion-Breton A, Corrales-Camacho |, Cordoba ME, Acosta-Hernandez M E, Larancuent-Cueto Ol, DeLaCruz-Morel
YL. RTED 2020 Sep 25;9(2):132-150 [doi: 10.37843/rted.v9i2.156]

54. Eynon R, Helsper E. Adults learning online: digital choice and/or digital exclusion? New Media Soc 2010 Dec
06;13(4):534-551 [FREE Full text] [doi: 10.1177/1461444810374789]

55. LeeOE, Kim D. Bridging the digital divide for older adults viaintergenerational mentor-up. Res Soc Work Pract 2018
Nov 05;29(7):786-795 [doi: 10.1177/1049731518810798]

56. Dillon A, Morris MG. User acceptance of new information technology: theories and models. Annu Rev Inf Sci Technol
1996;31

57. Masrom M. Technology acceptance model and e-learning. Technology 2007;21(24):81

58. Park SY. An analysis of the technology acceptance model in understanding university students' behavioral intention to use
e-learning. J Educ Technol Soc 2009;12(3):150-162

59. Murillo GG, Novoa-Hernandez P, Rodriguez RS. Technology A cceptance Model and Moodle: a systematic mapping study.
Inf Dev 2020 Sep 28;37(4):617-632 [doi: 10.1177/0266666920959367]

60. Phang C, Sutanto J, Kankanhalli A, Li Y, Tan B, Teo H. Senior citizens acceptance of information systems: a study in the
context of e-government services. |EEE Trans Eng Manag 2006 Nov;53(4):555-569 [FREE Full text] [doi:
10.1109/tem.2006.883710]

61. MalleniusS, Rossi M, Tuunainen VK. Factors affecting the adoption and use of mobile devices and services by elderly
people - results from a pilot study. 2007 Presented at: 6th Annual Global Mobility Roundtable; May 31-June 2, 2007; Los
Angeles

62. KingW, He J. A meta-analysis of the Technology Acceptance Model. Inf Manag 2006 Sep;43(6):740-755 [FREE Full
text] [doi: 10.1016/}.im.2006.05.003]

63. Zajicek M. Web 2.0: hype or happiness? 2007 Presented at: 2007 International Cross-Disciplinary Conference on Web
Accessibility, W4A; 2007; Banff, Canada p. 35-39 [doi: 10.1145/1243441.1243453]

64. Horrigan J. Home broadband adoption 2009. Pew Internet & American Life Project. 2009. URL: https.//ww.pewresearch.org/
i nternet/wp-content/upl oads/sites/9/medi a/Files/Reports/2009/Home-Broadband-A doption-2009.pdf [accessed 2023-06-26]

65. LeeY, Kozar KA, Larsen KR. The Technology Acceptance Model: past, present, and future. CAIS 2003;12(1):50 [doi:
10.17705/1cais.01250]

66. Beach LR, Mitchell TR. A contingency model for the selection of decision strategies. AMR 1978 Jul;3(3):439-449 [doi:
10.5465/amr.1978.4305717]

67. LeeMK, Cheung CM, Chen Z. Acceptance of internet-based |earning medium: the role of extrinsic and intrinsic motivation.
Inf Manag 2005 Dec;42(8):1095-1104 [doi: 10.1016/j.im.2003.10.007]

68. Shroff RH, Deneen CC, Ng EMW. Analysis of the technology acceptance model in examining students' behavioural intention
to use an e-portfolio system. AJET 2011 Aug 10;27(4) [doi: 10.14742/ajet.94Q]

https://www.jmir.org/2023/1/e41535 JMed Internet Res 2023 | vol. 25 | e41535 | p. 18

(page number not for citation purposes)


https://10.14236/ewic/AD2005.17
https://10.14236/ewic/AD2005.17
http://dx.doi.org/10.14236/ewic/AD2005.17
https://10.1108/JFC-10-2017-0095
http://dx.doi.org/10.1108/jfc-10-2017-0095
http://dx.doi.org/10.1002/ejsp.2049
https://10.5210/fm.v11i9.1394
http://dx.doi.org/10.5210/fm.v11i9.1394
http://dx.doi.org/10.1080/15252019.2015.1071677
http://dx.doi.org/10.1016/j.chb.2015.11.022
https://10.5817/CP2016-4-7
http://dx.doi.org/10.5817/cp2016-4-7
http://dx.doi.org/10.1111/isj.12062
http://dx.doi.org/10.1080/13691180701657998
https://10.1177/0733464816647825,
http://dx.doi.org/10.1177/0733464816647825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27146263&dopt=Abstract
http://dx.doi.org/10.37843/rted.v9i2.156
https://doi.org/10.1177/1461444810374789
http://dx.doi.org/10.1177/1461444810374789
http://dx.doi.org/10.1177/1049731518810798
http://dx.doi.org/10.1177/0266666920959367
https://doi.org/10.1109/TEM.2006.883710
http://dx.doi.org/10.1109/tem.2006.883710
https://doi.org/10.1016/j.im.2006.05.003
https://doi.org/10.1016/j.im.2006.05.003
http://dx.doi.org/10.1016/j.im.2006.05.003
http://dx.doi.org/10.1145/1243441.1243453
https://www.pewresearch.org/internet/wp-content/uploads/sites/9/media/Files/Reports/2009/Home-Broadband-Adoption-2009.pdf
https://www.pewresearch.org/internet/wp-content/uploads/sites/9/media/Files/Reports/2009/Home-Broadband-Adoption-2009.pdf
http://dx.doi.org/10.17705/1cais.01250
http://dx.doi.org/10.5465/amr.1978.4305717
http://dx.doi.org/10.1016/j.im.2003.10.007
http://dx.doi.org/10.14742/ajet.940
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Balki et &

69. LeeJS, ChoH, Gay G, Davidson B, Ingraffea A. Technology acceptance and social networking in distance learning. Educ
Technol Soc 2003;6(2):50-61

70. HeH, HarrisL. Theimpact of Covid-19 pandemic on corporate social responsibility and marketing philosophy. JBus Res
2020 Aug;116:176-182 [FREE Full text] [doi: 10.1016/j.jbusres.2020.05.030] [Medline: 32457556]

71. LimaCKT, Carvalho PMDM, LimalDAAS, Nunes JVADO, Saraiva JS, de SouzaRI, et al. The emotional impact of
coronavirus 2019-nCoV (new coronavirus disease). Psychiatry Res 2020 May 12;287:112915 [FREE Full text] [doi:
10.1016/j.psychres.2020.112915] [Medline: 32199182]

72. Kisdy S,WarrenN, McMahon L, DalaisC, Henry |, Siskind D. Occurrence, prevention, and management of the psychological
effects of emerging virus outbreaks on healthcare workers: rapid review and meta-analysis. BMJ 2020 May 05;369:m1642
[FREE Full text] [doi: 10.1136/bmj.m1642] [Medline: 32371466]

73. Chang E, Kannoth S, Levy S, Wang S, Lee JE, Levy BR. Global reach of ageism on older persons' health: a systematic
review. PL0S One 2020;15(1):€0220857 [ FREE Full text] [doi: 10.1371/journal.pone.0220857] [Medline: 31940338]

74. SigdaM. Tourism and COVID-19: impacts and implications for advancing and resetting industry and research. J Bus Res
2020 Sep;117:312-321 [FREE Full text] [doi: 10.1016/].jbusres.2020.06.015] [Medline: 32546875]

75. Blas MD, GiardinaA, Giordano C, Coco GL, Tosto C, Billieux J, et al. Problematic video game use as an emotional coping
strategy: evidence from a sample of MMORPG gamers. J Behav Addict 2019 Feb 11;8(1):25-34 [doi:
10.1556/2006.8.2019.02] [Medline: 30739460]

76. King DL, Delfabbro PH, Billieux J, PotenzaMN. Problematic online gaming and the COV1D-19 pandemic. JBehav Addict
2020 Jun;9(2):184-186 [ FREE Full text] [doi: 10.1556/2006.2020.00016] [Medline: 32352927]

77. Tong A, Sainsbury P, Craig J. Consolidated criteriafor reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care 2007 Sep 16;19(6):349-357 [FREE Full text] [doi:
10.1093/intghc/mzm042] [Medline: 17872937]

78. LuppaM, Luck T, Weyerer S, Konig H, Brahler E, Riedel-Heller SG. Prediction of ingtitutionalization in the elderly. A
systematic review. Age Ageing 2009 Nov 23;39(1):31-38 [FREE Full text] [doi: 10.1093/ageing/afp202] [Medline:
19934075]

79. ChenK, Chan AHS. A review of technology acceptance by older adults. Gerontechnology 2011;10(1):1-12 [doi:
10.4017/gt.2011.10.01.006.00]

80. Green MC, Hilken J, Friedman H, Grossman K, Gasiewskj J, Adler R, et al. Communication via Instant Messenger: short-
and long-term effects. J Appl Social Pyschol 2005 Mar;35(3):445-462 [doi: 10.1111/j.1559-1816.2005.tb02130.x]

81. Cheney T. An acceptance model for useful and fun information systems. Hum Technol 2006 Oct 31;2(2):225-235 [doi:
10.17011/ht/urn.2006520]

82. Heerink M, Krose B, EversV, Wielinga B. Assessing acceptance of assistive social agent technology by older adults: the
Almere model. Int J of Soc Robotics 2010 Sep 4;2(4):361-375 [doi: 10.1007/s12369-010-0068-5]

83. Bixter MT, Blocker KA, Rogers WA. Enhancing social engagement of older adults through technology. Aging Technol
Health 2018:179-214 [doi: 10.1016/b978-0-12-811272-4.00008-7]

84. SilvaWAD, de Sampaio Brito TR, PereiraCR. COVID-19 Anxiety Scale (CAS): devel opment and psychometric properties.
Curr Psychol 2020 Nov 13;41(8):5693-5702 [doi: 10.1007/s12144-020-01195-0]

85. O'Connor C, Joffe H. Intercoder reliability in qualitative research: debates and practical guidelines. 1JQM 2020 Jan
22;19:160940691989922 [ FREE Full text] [doi: 10.1177/1609406919899220]

86. Antonucci TC, AkiyamaH. An examination of sex differencesin social support among older men and women. Sex Roles
1987 Dec;17(11-12):737-749 [doi: 10.1007/bf00287685]

87. BraunV, Clarke V. Can | use TA? Should | use TA? Comparing reflexive thematic analysis and other pattern - based
qualitative analytic approaches. Couns Psychother Res 2020 Oct 18;21(1):37-47 [ FREE Full text] [doi: 10.1002/capr.12360]

88. Llorente-Barroso C, Kolotouchkina O, Mafias-Viniegra L. The enabling role of ICT to mitigate the negative effects of
emotional and social loneliness of the elderly during COVID-19 pandemic. Int J Environ Res Public Health 2021 Apr
08;18(8):3923 [FREE Full text] [doi: 10.3390/ijerph18083923] [Medline: 33917966]

89. SdlenA, RogersY, Harper R, Rodden T. Reflecting human valuesin the digital age. Commun ACM 2009 Mar;52(3):58-66
[FREE Full text] [doi: 10.1145/1467247.1467265]

90. McCloskey DW. Theimportance of ease of use, usefulness, and trust to online consumers: an examination of the technology
acceptance model with older customers. J Org End User Comput 2006;18(3):47-65 [doi: 10.4018/joeuc.2006070103]

91. Norman DA. Emotional Design: Why We Love (or Hate) Everyday Things. New York, NY: Basic Civitas Books; 2004.

92. GouldJD, LewisC. Designing for usability: key principles and what designersthink. Commun ACM 1985 Mar;28(3):300-311
[doi: 10.1145/3166.3170]

93. Hietanen JO, PeltolaMJ, Hietanen JK. Psychophysiological responsesto eye contact in aliveinteraction and in video call.
Psychophysiology 2020 Jun;57(6):€13587 [FREE Full text] [doi: 10.1111/psyp.13587] [Medline: 32320067]

94. Pandele VF, Tucmeanu A, Antohi ME, Ciubard A. The effect of using Facebook on elderly people during COVID-19
pandemic. Archiv Euromedica 2021 Oct 17;11(5):69-71 [doi: 10.35630/2199-885x/2021/11/5.19]

https://www.jmir.org/2023/1/e41535 JMed Internet Res 2023 | vol. 25 | e41535 | p. 19

(page number not for citation purposes)


https://europepmc.org/abstract/MED/32457556
http://dx.doi.org/10.1016/j.jbusres.2020.05.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32457556&dopt=Abstract
https://europepmc.org/abstract/MED/32199182
http://dx.doi.org/10.1016/j.psychres.2020.112915
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32199182&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=32371466
http://dx.doi.org/10.1136/bmj.m1642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32371466&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0220857
http://dx.doi.org/10.1371/journal.pone.0220857
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31940338&dopt=Abstract
https://10.1016/j.jbusres.2020.06.015,
http://dx.doi.org/10.1016/j.jbusres.2020.06.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32546875&dopt=Abstract
http://dx.doi.org/10.1556/2006.8.2019.02
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30739460&dopt=Abstract
https://europepmc.org/abstract/MED/32352927
http://dx.doi.org/10.1556/2006.2020.00016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32352927&dopt=Abstract
http://intqhc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17872937
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
https://10.1093/ageing/afp202,
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
http://dx.doi.org/10.4017/gt.2011.10.01.006.00
http://dx.doi.org/10.1111/j.1559-1816.2005.tb02130.x
http://dx.doi.org/10.17011/ht/urn.2006520
http://dx.doi.org/10.1007/s12369-010-0068-5
http://dx.doi.org/10.1016/b978-0-12-811272-4.00008-7
http://dx.doi.org/10.1007/s12144-020-01195-0
https://doi.org/10.1177/1609406919899220
http://dx.doi.org/10.1177/1609406919899220
http://dx.doi.org/10.1007/bf00287685
https://10.1002/capr.12360
http://dx.doi.org/10.1002/capr.12360
https://www.mdpi.com/resolver?pii=ijerph18083923
http://dx.doi.org/10.3390/ijerph18083923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33917966&dopt=Abstract
https://10.1145/1467247.1467265
http://dx.doi.org/10.1145/1467247.1467265
http://dx.doi.org/10.4018/joeuc.2006070103
http://dx.doi.org/10.1145/3166.3170
https://10.1111/psyp.13587,
http://dx.doi.org/10.1111/psyp.13587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32320067&dopt=Abstract
http://dx.doi.org/10.35630/2199-885x/2021/11/5.19
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Balki et &

95.

96.

97.

98.

99.

Hajek A, Kénig HH. Which factors contribute to loneliness among older Europeans? Findings from the Survey of Health,
Ageing and Retirement in Europe: determinants of loneliness. Arch Gerontol Geriatr 2020;89:104080 [FREE Full text]
[doi: 10.1016/j.archger.2020.104080] [Medline: 32371343]

Ciobotea D, Vlaicu B, Ciubara A, Duica CL, Cotocel C, Antohi V, et a. Visual impairment in the elderly and its influence
on the quality of life. JSoc Sci Res 2106;54:66-74 [FREE Full text] [doi: 10.33788/rcis.70.1]

Rinderud P. Seniors and technology during Covid-19: the latest insights. Ericsson Blog. 2021. URL : https://www.
ericsson.com/en/bl 0g/2021/1/seni ors-and-technol ogy-during-covid [accessed 2023-06-26]

Zhang K, Kim K, Silverstein NM, Song Q, Burr JA. Social media communication and loneliness among older adults: the
mediating roles of social support and social contact. Gerontol ogist 2021 Aug 13;61(6):888-896 [doi: 10.1093/geront/gnaal9y’]
[Medline: 33284972]

Noone C, McSharry J, SmalleM, BurnsA, Dwan K, Devane D, et al. Video callsfor reducing social isolation and loneliness
in older people: arapid review. Cochrane Database Syst Rev 2020 May 21;5(5):CD013632 [FREE Full text] [doi:
10.1002/14651858.CD013632] [Medline: 32441330]

Abbreviations

AU: actual use

BI: behavioral intention

CAS: COVID-19 Anxiety Scale

DCT: digital communication technology
PE: perceived enjoyment

PEU: perceived ease of use

PU: perceived usefulness

RQ: research question

SNS: socia networking sites

TAM: Technology Acceptance Model

Edited by T Leung; submitted 20.02.23; peer-reviewed by Y Cho, P Dabas, K Sen; comments to author 16.03.23; revised version
received 10.04.23; accepted 17.06.23; published 02.08.23

Please cite as:

Balki E, Holland C, Hayes N

Useand Acceptance of Digital Communication Technology by Older Adultsfor Social Connectedness During the COVID-19 Pandemic:
Mixed Methods Study

J Med Internet Res 2023; 25:e41535

URL: https://www.jmir.org/2023/1/e41535

doi: 10.2196/41535

PMID:

©FEric Balki, Carol Holland, Niall Hayes. Originally published in the Journal of Medical Internet Research (https://www.jmir.org),
02.08.2023. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, alink to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2023/1/e41535 JMed Internet Res 2023 | vol. 25 | e41535 | p. 20

RenderX

(page number not for citation purposes)


https://10.1016/j.archger.2020.104080,
http://dx.doi.org/10.1016/j.archger.2020.104080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32371343&dopt=Abstract
https://www.rcis.ro/ro/section1/142-volumul-54-2016-septembrie/2293-visual-impairment-in-the-elderly-and-its-influence-onthe-quality-of-life.html
http://dx.doi.org/10.33788/rcis.70.1
https://www.ericsson.com/en/blog/2021/1/seniors-and-technology-during-covid
https://www.ericsson.com/en/blog/2021/1/seniors-and-technology-during-covid
http://dx.doi.org/10.1093/geront/gnaa197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33284972&dopt=Abstract
https://europepmc.org/abstract/MED/32441330
http://dx.doi.org/10.1002/14651858.CD013632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32441330&dopt=Abstract
https://www.jmir.org/2023/1/e41535
http://dx.doi.org/10.2196/41535
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/

