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Abstract

Background: Older adults worldwide experienced heightened risks of depression, anxiety, loneliness, and poor mental well-being
during the COVID-19 pandemic. During this period, digital technology emerged as a means to mitigate social isolation and
enhance social connectedness among older adults. However, older adults’ behaviors and attitudes toward the adoption and use
of digital technology are heterogeneous and shaped by factors such as age, income, and education. Few empirical studies have
examined how older adults experiencing social and economic disadvantages perceive the learning of digital tools.

Objective: This study aims to examine the motivations, experiences, and perceptions toward a community-based digital
intervention among older adults residing in public rental flats in a low-income neighborhood. Specifically, we explored how their
attitudes and behaviors toward learning the use of smartphones are shaped by their experiences related to age and socioeconomic
challenges.

Methods: This study adopted a qualitative methodology. Between December 2020 and March 2021, we conducted semistructured
in-depth interviews with 19 participants aged ≥60 years who had completed the community-based digital intervention. We asked
participants questions about the challenges encountered amid the pandemic, their perceived benefits of and difficulties with
smartphone use, and their experiences with participating in the intervention. All interviews were audio recorded and analyzed
using a reflexive thematic approach.

Results: Although older learners stated varying levels of motivation to learn, most expressed ambivalence about the perceived
utility and relevance of the smartphone to their current needs and priorities. While participants valued the social interaction with
volunteers and the personalized learning model of the digital intervention, they also articulated barriers such as age-related
cognitive and physical limitations and language and illiteracy that hindered their sustained use of these digital devices. Most
importantly, the internalization of ageist stereotypes of being less worthy learners and the perception of smartphone use as being
in the realm of the privileged other further reduced self-efficacy and interest in learning.

Conclusions: To improve learning and sustained use of smartphones for older adults with low income, it is essential to explore
avenues that render digital tools pertinent to their daily lives, such as creating opportunities for social connections and relationship
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building. Future studies should investigate the relationships between older adults’ social, economic, and health marginality and
their ability to access digital technologies. We recommend that the design and implementation of digital interventions should
prioritize catering to the needs and preferences of various segments of older adults, while working to bridge rather than perpetuate
the digital divide.

(JMIR Aging 2024;7:e52292) doi: 10.2196/52292
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Introduction

Globally, the COVID-19 pandemic has engendered
unprecedented challenges for older adults. In addition to
confronting the risks of infections and death [1], prolonged
social distancing measures have worsened the physical and
mental health as well as the quality of life in the older adult
population. During this period, heightened loneliness, social
isolation, and anxieties were attributed to reduced social
engagement and support, mistreatment, and misinformation
[2-4]. Loneliness is associated with higher risks of depression,
functional and cognitive decline, and all-cause mortality and
morbidity [5-7]. Older adults with lower socioeconomic status,
preexisting comorbidities, and poorer access to health care were
more likely to experience mental health–related problems [8,9].
Digital technology has surfaced as an essential way for older
adults to cope with restrictions and mitigate loneliness by
fostering social connections [10,11]. Studies have demonstrated
the potential for technology to reduce perceived isolation via
improved social support, connectedness, and engagement in
activities [12,13] as well as promote a sense of autonomy and
confidence [14]. Older adults who had more frequent digital
contact, for example, through video calls, social media, or phone
calls with friends and family, during the pandemic reported
higher levels of satisfaction and well-being and a lower sense
of social isolation [7,15,16]. Digital interventions have also
been developed to enhance the psychosocial well-being of older
adults. For example, a digital human facilitator was found to
be feasible and acceptable in alleviating older adults’ stress and
loneliness [17], and a digitally guided group intervention
increased their digital literacy and abilities to cope with distress
[18].

However, a large proportion of older adults globally continue
to have little or no access to digital technology [19,20]. With
the accelerated digitization of basic services (eg, financial
transactions, health, and communications), the growing digital
divide may further worsen the inequities in health and exclude
the already marginalized segments of the population. Inequalities
in access to digital literacy exist not only based on age but also
based on income, education, sex, disability status, and
immigration status, which culminate in “distinct positionalities
of privilege and disadvantage,” shaping diverse attitudes and
behaviors toward digital technology use [21-23]. Those with
higher incomes across all age groups tend to adopt
communication technologies earlier and more extensively than
those with lower incomes [22]. In Singapore, older adults with
poor health, with less education, and residing in low-income

housing were found to experience greater difficulties with
internet use [24].

The unequal access to digital technology and challenges
associated with its adoption among older adults have been well
established in the literature [25,26]. Studies have also reported
factors, both at the individual and environmental level, that
facilitate or hinder older adults’ adoption of and continued
engagement in digital technology [27]. While the factors
influencing digital technology adoption among the older adult
population have been well documented, there remains a gap in
understanding the diverse attitudes, experiences, and
perspectives among distinct subgroups of older adults [27]. In
addition, much of the discourse and theoretical foundations
regarding technology use was informed by conventional models
of technology adoption (eg, Technology Acceptance Model and
Unified Theory of Acceptance and Use of Technology) or
behavioral health theories (eg, Theory of Planned Behavior and
Social Cognitive Theory) [28]. While these models illuminate
the influence of psychosocial and behavioral factors on
technology adoption, they fail to account for the socioeconomic
and environmental contexts that shape these attitudes and
perceptions toward digital technology.

To fill this gap, this study aimed to explore the experience of
and perceptions toward a community-based digital intervention
among older adults living in low-income neighborhoods during
the COVID-19 pandemic. Particularly, we sought to understand
the motivations, perceived challenges regarding the adoption
and continued use of smartphones, and benefits derived from
the learning process, all in the context of social and economic
vulnerabilities. The findings will inform how older adults who
are considered vulnerable can most benefit from digital
technology adoption and how program implementers can tailor
the design of the interventions to older adults’ needs to
maximize their effect.

Methods

Overview
This qualitative study was part of a larger mixed methods study
conducted to evaluate the impact of a community-based digital
intervention, namely, Project Wire Up, on older adults’ digital
literacy and health-related outcomes in low-income
neighborhoods in Singapore. This study used a generic
qualitative methodology because the aim was to explore how
older adults interpret and attribute meaning to the
community-based digital intervention and smartphones [29].
Aligned with a constructivist epistemology, this methodology
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was selected to emphasize and foreground older adults’
subjectivities and their experiences regarding the intervention.

Ethical Considerations
Ethics approval to conduct the study was obtained from the
SingHealth Centralized Institutional Review Board (2020/2722).
Ethical considerations were accounted for in the design and
implementation of the study within the context of a marginalized
older adult community. For example, as in-depth interviews
with older adults regarding the challenges they face in their
everyday lives may elicit sensitive or upsetting recalls,
interviewers will provide options for receiving various forms
of support when needed (eg, taking breaks, postponing the
interview, and options for referral to mental health resources)
and remind participants that responding to interview questions
is voluntary. In addition, as participants are referred to the study
upon completion of the digital intervention, they may feel
obliged to enroll in the study. Thus, the study team will highlight
that participation in the study is voluntary and will not influence
their access to services or ability to participate in subsequent
community interventions. Informed consent was obtained before
the interviews.

Setting
Singapore is experiencing an accelerated rate of population
aging [30]. By 2030, the country will have one of Asia’s oldest
populations, with one-fourth of the population aged >65 years.
During the COVID-19 pandemic, heightened safety measures
were implemented from April 2020 to June 2020 to curb
widespread transmission. Nonessential services were stopped,
and movement in public spaces was significantly curtailed. As
most of the populace turned to digital means to maintain social
connections and keep up to date with the news, a digital divide
based on age became palpable [31]. Concerns that older adults
would be left behind in the digital world became an impetus for
a slew of government programs such as the Seniors Go Digital
[32] to encourage smartphone adoption among this group
[33,34]. Considering the heightened digital exclusion
experienced by older adults with socioeconomic disadvantages,
efforts were dedicated to enhancing access to digital literacy
for this group of older adults [35].

Project Wire Up was established in July 2020 by TriGen, a
voluntary organization, in partnership with Singapore General
Hospital, Infocomm Media Development Authority, and older
adult activity centers in Singapore to pilot a volunteer-led,
one-on-one, home-based digital literacy program [35]. Those
enrolled in Project Wire Up were eligible to purchase
smartphones at subsidized rates and were matched to volunteers
who provided one-to-one coaching regarding digital skills,
including making video calls, connecting to Wi-Fi, performing
web-based purchases, and using government services. An
average of 6 sessions were conducted at participants’ homes
over 3 months and were personalized according to their interests
and competencies. Upon the completion of the program,
volunteers may connect older adults to formal and informal
networks for social support [35]. The aim of the intervention
was to close the digital gap and improve social connectivity
among older adults with lower socioeconomic status living in
public rental neighborhoods. Public rental housing units, a

sensitive indicator of area-level socioeconomic status in
Singapore, are heavily subsidized flats that cater to
lower-income households. Individuals eligible for public rental
housing have total household gross monthly incomes that do
not exceed approximately US $1000 [36].

Older residents in public rental flats face higher risks of frequent
hospital admission and readmission, higher use of hospital and
emergency department services, and longer durations of hospital
stay [37]. Living in rental flats has also been correlated with
poorer physical and mental health, including poorer cognitive
function and higher depression rates among older adults [38].
In addition to shouldering a higher disease burden, they are
more likely to have limited social and financial support. As
poorer digital literacy may negatively influence older adults’
health via weaker social connections [39] and impact their ability
to access health information and increasingly digitized modes
of health care delivery [20], Project Wire Up’s primary goal of
enhancing social connectivity and digital literacy has the
potential to improve older adults’well-being and mitigate health
care use.

Recruitment and Data Collection
The study team worked closely with the implementation team
to recruit eligible participants who met the inclusion criteria of
being aged ≥60 years and successful completion of the program.
Participants aged ≥60 years or who had not completed the
intervention were excluded. A list of eligible participants was
referred to the study team, who then contacted the participants
to ask whether they were interested in participating in the study.
A purposive sampling technique was used to obtain a diverse
sample of participants, in terms of ethnicity, sex, and language
spoken, to reflect the heterogeneous older adult population in
Singapore. Between December 2020 and March 2021, the study
team conducted semistructured interviews at various public
rental housing estates. During the interview, participants were
asked about their life histories, daily routines, challenges they
faced during the lockdown, support received, meanings
associated with smartphone use, and their experiences and
challenges in participating in the program. Overall, 2
interviewers trained in qualitative research conducted the
interviews, while observing the appropriate social distancing
measures. Interviews usually lasted between 45 minutes and
1.5 hours and were conducted in English or local dialects
(Mandarin, Cantonese, Hokkien, and Malay) and audio recorded.

Data Analysis
All interviews were transcribed and translated from local dialects
to English. Then, the transcripts were coded using NVivo
(version 12; Lumivero). Consistent with a generic qualitative
methodology, a thematic analysis was conducted. An initial
codebook was generated based on key sections of the interview
guide. The interview guide drew on certain concepts from the
existing literature, which posit that factors such as health, social
network, and perceptions about technology influence how
participants relate to and perceive smartphone use. These initial
codes also included the challenges faced during the COVID-19
pandemic, as we anticipated that the pandemic may influence
older adults’ attitudes and behavior toward technology.
Participants were also asked about their experiences with the
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program, including preprogram expectations, memorable
moments, preferred mode of learning, postprogram smartphone
use, and what they hoped to learn in future. These
program-specific questions were intended to inform the design
and implementation of future interventions.

Using this initial codebook, 2 coders coded 3 transcripts together
through inductive and inductive coding methods to identify
regularities in ideas and other emergent themes that may be
relevant to the research problem. In this process, existing
categories were expanded, and new categories were added to
the codebook. Then, both coders coded the transcripts separately
using the reviewed codebook. As both coders have each
conducted several interviews with study participants, they had
an in-depth understanding of and familiarity with the data and
conducted regular discussions after coding 4 to 5 transcripts to
resolve any discrepancies and discuss whether the key analytic
categories that emerged were reflective of the meanings
expressed by the participants. Analytic memos were also written
alongside the coding process to reflect on any issues that arose
during the coding process, emergent patterns, and thematic
categories and subcategories [40]. Constant comparative analysis
was performed throughout the process to compare the interview
data to emerging categories and to determine the consistency
in coding. Categories were created and refined when the data
did not fit into categories. Then, the coders, together with
members of the study team, discussed the key themes that were

most salient in the interview data that shaped older adults’
experiences with the intervention and smartphone use. This
paper followed the COREQ (Consolidated Criteria for Reporting
Qualitative Research) checklist to ensure comprehensive and
transparent reporting of the results [41].

Results

Participant Characteristics
We conducted a total of 19 interviews over a period of 4 months.
Data saturation was achieved at 15 interviews, and we conducted
a few more interviews to ensure that new data did not disclose
new insights. Of the 19 participants, 12 (63%) were female
participants, 16 (84%) were Chinese, 13 (68%) were widowed
or single, and 15 (79%) lived alone in 1-room rental flats. Most
participants reported a relatively low educational attainment,
where 32% (6/19) of the participants received no formal
education, and 26% (5/19) received primary education. The
participants’ characteristics are presented in Table 1.

In this study, we identified three themes that reflect the
perceived challenges and benefits related to learning the use of
smartphones among older adults who live with low income: (1)
age and social marginality, (2) technological design as a form
of exclusion, and (3) digital learning process as a tool for
mitigation of social isolation and marginality.
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Table 1. Participants’ characteristics (N=19).

Participants, n (%)Characteristics

Age (years)

5 (26)60-69

7 (37)70-79

7 (37)≥80

Sex

7 (37)Male

12 (63)Female

Ethnicity

16 (84)Chinese

1 (5)Malay

2 (11)Indian

Marital status

4 (21)Married

6 (32)Widowed

2 (11)Divorced

7 (37)Never married or single

Highest level of education

6 (32)No formal education

5 (26)Primary

5 (26)Secondary

1 (5)Vocational or diploma

1 (5)University and above

1 (5)No response

Housing type

15 (79)1 room

3 (16)2 rooms

1 (5)3 or 4 rooms

Living arrangement

3 (16)Staying with spouse only

15 (79)Staying alone

1 (5)Staying with helper

Employment status

2 (11)Working (full time)

13 (68)Retired

4 (21)Unemployed

Age and Social Marginality

Overview
Older adults’ perceptions about smartphones and the digital
intervention must be understood within the context of their
experiences with aging and social precarities. Precarity refers
to an existence characterized by insecurity, unpredictability,
and vulnerability that could emerge at an intersection of social

disadvantages that extend into later life [42]. This means that
older adults’everyday experiences of aging must be understood
and situated within the social structures that they are embedded
in. In this study, most participants were in the middle-old
category and experienced social and income-related
vulnerabilities. Thus, our analysis demonstrated that the manner
in which older adults relate to smartphone use and define their
capacity as learners is inextricably connected to their age-related
anxieties and perceived socioeconomic positioning.
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Aging-Related Precarities and Internalized Ageism
The most cited barrier to learning was age-related cognitive and
physical decline, including visual and hearing impairment,
memory difficulties, and decreased agility in their fingers, which
impeded the ability to use the smartphone and retain knowledge
from each session. More than half of the participants felt
embarrassed about not being able to remember what was taught.
For example, some participants described the anxieties and
feelings of helplessness related to a perceived “deterioration”
in their minds that made it difficult to absorb and apply the
information learnt—a problem they attributed to old age:

You are young, your minds are good, you can put
many things inside but our mind is deteriorating, old
already. [I] cannot see, cannot walk fast, this is
natural for every person who gets old. [Participant
#3, female]

In addition to the challenges related to cognitive and physical
constraints, participants also expressed negative aging
self-perceptions throughout the interview. While these were not
explicitly stated as barriers to smartphone learning, they reflect
the attitudes toward learning or negative associations between
learning and old age. For example, a participant expressed the
futility and meaninglessness of learning during old age:

At first, I did not want to take [the phone], [but] the
manager at the SAC said, “take it, learn slowly.” I
said I am already going to die, no point learning, so
old already, no one will know what will happen
tomorrow, just live one day at a time. [Participant #6,
female]

Our participants considered their unsuccessful attempts at
mastering smartphone use as a sign of their inaptitude due to
old age and the futility of the learning process. Participants had
a strong tendency to individualize responsibility for the outcome
of smartphone learning. Despite feeling uncertain about their
ability to sustain smartphone use, participants chose not to seek
help from volunteers after each visit due to their fear of
“troubling” them and their reluctance to be seen as a “burden.”
For example, some participants assessed themselves as learners
who were “not worthy” of the time and attention from the
volunteers who have “better things to do”:

I said as a volunteer, you need to work, if you come
here it takes about 1 hour to teach us, we are wasting
your time, how much can you teach us, after you
leave, I cannot remember already, now we are old...I
do not want to obstruct people’s time...We do not
want to trouble others. [Participant #1, male]

Therefore, participants internalized ageist assumptions by
viewing age-related limitations as “deficits” that prevent them
from undertaking smartphone-related activities [43]. Such ageist
self-judgments exacerbate their poor self-conception, low
self-worth (ie, as learners with no scope for growth and whose
needs should not be prioritized), and resistance toward learning.

Social Precarities and Self-Imposed Stigma
Participants’ perceived lack of interest and confidence to learn
smartphone use were also shaped by the awareness of their
social positioning in relation to other older adults. Overall,

one-third of the older adults emphasized that it was particularly
difficult for them to learn to use the smartphone because of
language barriers and illiteracy. For example, 1 participant was
quick to distinguish himself from those who spoke English and
were literate—characteristics that he felt predisposed them to
increased competency and ability to acquire smartphone skills
at a faster pace:

Those [literate] people know words, know English,
know the language. It is different, teaching them is
very fast. For us, we do not recognize words, you
teach me 10 times but I cannot remember...Waste
time, waste effort. [Participant #1, male]

Most Chinese older adults residing in the neighborhood where
the intervention was conducted are Mandarin-speaking or
dialect-speaking individuals, making it challenging for them to
navigate the smartphone. While volunteers helped these older
adults change the default language setting to Mandarin, some
participants were still not able to identify the characters due to
their limited literacy. Participants viewed smartphone use as
being in the realm of the privileged “other,” which does not
align with their identities as “low income” or “uneducated.”
For example, when asked how she feels about using the
smartphone for purposes such as seeing the physician will
change her life, 1 participant expressed that smartphones were
not suitable for the “kind of people” living in her neighborhood:

Some of us are uneducated, if educated, they have
means or help and the ability to have a higher
[paying] job. They will not be living in this area, you
must understand what kind of area people live and
what kind of people are living inside here, it’s not
only when you think it’s good you can see on TV it’s
good for old people. [Participant #13, female]

By perceiving that smartphone use is not applicable to older
adults living in a certain “kind of area,” some participants
“classified” themselves as failing to belong to the “in group”
of digitally savvy older adults, thus reducing their self-esteem
and motivation to learn.

Technological Design as a Form of Exclusion
Participants also expressed challenges related to smartphone
technology, with its design primarily catering to the needs of a
certain type of digitally literate individuals. Many participants
described their interaction with the device as a stress-inducing
process, pointing out that the sensitivity of the touch screen,
small font sizes, multiple apps, and colorful esthetics made it
confusing to navigate the interface. For example, 1 participant
lamented that a combination of poor eyesight and stiff fingers
resulted in her accidentally dialing the wrong numbers, incurring
the wrath of family and friends:

The smartphone is very sensitive, my finger
accidentally touches it, then the other person’s phone
will get it, so that is the trouble for [an] old
lady...[my] eyesight is very poor, if our eyesight is
poor and the writing is so small, how you expect us
to see...This phone is sensitive. That’s why I told you
it’s not suitable for us old people. [Participant #13,
female]
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Thus, participants noted the incompatibility of smartphone’s
functions with the needs of older adults and suggested that
smartphone use will be helpful for those in the young-old group
but felt that learning at an older age may not be useful. The
failure of some smartphone designs to consider older adults’
age-related cognitive and physical limitations, needs, and
preferences may also account for their sense of ambivalence
toward smartphone use. For example, some participants
expressed a disconnect between the prospects of learning a new,
potentially disruptive technology and the fundamental priorities
that they have at this point in their lives.

When asked what it means to be healthy, dominant themes
expressed by participants included the ability to “walk,” ability
to eat as they desired, having a “clear” mind and good eyesight,
absence of ailments and difficulties, and ability to “live day by
day doing the things [they] enjoy.” Therefore, the purportedly
transformative potential of smartphones was incongruous with
what participants valued or perceived as essential to their current
life situation:

I want my life to be as simple as possible, do whatever
I want to do...I just want to be happy, my mind has
no space for other complicated things. At my age, I
do not know when I am leaving this world, learn
already also no point. [Participant #8, female]

We do not use these phone applications, only the
youngsters use, there is a camera, take whose picture?
A lot of these games, play for what...? Young people
like all these funny things, we old people only need
big font, big screen, simple. [Participant #3, female]

However, 11% (2/19) of the participants were motivated by the
opportunity to learn new skills and expressed comfort and
familiarity with navigating the smartphone. Their motivations
were primarily shaped by active early-life work experience and
the desire to keep in contact with closely connected family
networks. Support from family members also facilitated their
experience of uptake and sustained use. This aspect holds
significance as it shows that despite cumulative disadvantages
structured by lack of education, income, and employment
opportunities, social support could influence their access,
familiarity, and motivation to engage in digital learning.

Digital Learning Process as a Tool for Mitigation of
Social Isolation and Marginality
While older adults in this study encountered challenges
influenced by their experiences of aging, social precarities, and
technological barriers, some participants expressed benefits
related to the strengthening of relational ties with new friends
or family members.

Many participants stated that their interactions with volunteers
were one of the program’s most memorable moments. They
appreciated having “someone to talk to” and liked that the
volunteers were friendly, helpful, and approachable and provided
personalized attention to addressing their queries. Thus,
participants enjoyed the social exchanges with the volunteers,
particularly if they could “chat and get along very well”:

I miss him [the volunteer], because when I sit here,
I miss him sitting next to me, talking to me, teaching

me what to do, [he] is a good person, really good,
he’s working, he said no problem auntie you can call
me if you have any problems. [Participant #15, female]

By learning how to make phone calls, send voice messages, and
use mobile phone apps, participants mentioned improved social
relationships, such as making new friends through the
volunteers, and found it easier to communicate with others using
the video call function:

It is more convenient to communicate with people,
you can see them. Otherwise at that time, we did not
know how to use the function, then it felt like we lost
contact. You can only hear the voices but not see the
people. [Participant #12, male]

Thus, given that most older adults in this study lived alone,
designing an intervention that not only emphasized acquiring
smartphone skills but also concurrently nurtured social bonds
and connections appeared to foster participants’ initial
acceptance and adoption of digital technology.

Discussion

Principal Findings
This study explored the perceptions and experience regarding
a community-based digital intervention among older adults
residing in a lower-income neighborhood. We sought to
understand older adults’ motivations for learning, challenges
to uptake and sustained use, and benefits derived from the digital
engagement processes in the context of age-related and social
disadvantages.

We found that the meanings older adults associated with learning
at old age shaped their motivation and confidence in learning.
Participants cited cognitive and physical limitations such as
visual or hearing impairment and memory difficulties and a
perceived sense of futility and meaninglessness of learning at
old age as factors that limited their capacity and interest in
digital learning. Many older adults expressed embarrassment
and frustration regarding not being able to retain or apply what
was taught and viewed these challenges as a natural outcome
of old age. These negative self-perceptions are emblematic of
the internalization of ageist structures and stereotypes that
associate “being old” with being not technologically savvy.
These findings corroborate studies that have documented how
older adults’ identification with the negative connotations related
to their age group may deter technology use [44,45]. These
ageist stereotypes that depict older adults as “inflexible” or
unable to “adapt to new ideas and to the use [of technology]”
contribute to older adults’ feelings of low self-efficacy and
discomfort and beliefs that efforts to learn will be unproductive
or embarrassing [46].

Our study also reveals that these age-based anxieties intersect
with older adults’experiences of other forms of marginalization,
including perceived stigma of being less educated and literate
than other segments of the older adult population. The finding
that older adults encounter language barriers aligns with those
of a study in Singapore that described how the fear of
information and communication technology among older adults
in Singapore may be explained by their “limited command of
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English,” particularly among those with lower levels of
education and socioeconomic status [26]. This study also found
that older adults in this group expressed concerns related to the
affordability of purchasing digital devices [26]. However, a
novelty of our findings is that although the presence of
subsidized smartphones facilitated smartphone uptake, older
adults’ lingering ambivalence and aversion toward smartphone
learning is also shaped by their consciousness and perception
that smartphone use and technology adoption belongs to a
privileged other from which they are excluded, and this
influences their interest and motivation to learn. While the
literature has recognized the importance of income and
education in influencing older adults’ intention to use technology
[28], our findings contribute to the existing literature by
highlighting that older adults may internalize ageist attitudes
and stigma resulting from their positionality within the social
and economic structure. These self-perceptions hinder their
desire to participate in and sustain smartphone learning. In
addition, in the context of Singapore, public messages also
showcase digital savviness and active social engagement as a
marker of successful and healthy aging [33,47]. As studies have
shown that engagement in digital practices corresponds to
sociocultural conceptions of aging that is “active, engaged,
independent [and] highly productive” [48], we posit that broader
norms of successful aging may shape the identities, feelings of
disempowerment, and negative self-perceptions of older adults
with lower income and, in turn, affect their dispositions and
perceptions toward smartphone learning.

In addition, our study demonstrates that older adults’difficulties
in navigating the smartphone’s user interface point to the
absence of age-friendly features. These findings confirm those
of earlier studies that suboptimal design features of digital
devices, such as display screens that are challenging to navigate,
small icons, and overall “low levels of graphic design
adaptation” that fail to cater to the needs of older adults, may
completely inhibit access [49]. However, our study adds to the
literature by emphasizing older adults’ perceptions that the
design and function of smartphones are incompatible with their
existing priorities, needs, and visions of “healthy aging” and
their feeling that it would be more relevant to the needs of young
or middle-aged individuals or those who are digitally literate.
While our study reiterates the need to examine the heterogeneity
in technology use within the older adult population [50], we
also emphasize that older adults’perceived irrelevance and lack
of usefulness of the smartphone in their everyday lives provoke
a broader consideration of how existing digital tools and
technologies often cater to the preferences and needs of a certain
segment of the population, while excluding others.

Our study also highlighted that for older adults typically living
alone in low-income neighborhoods, the community-based
digital intervention had significant social meanings, creating
new forms of social connection and relationships. In addition
to improving digital literacy, most participants valued the
interaction with the program volunteers. The importance of
relationship building within the scope of digital learning is also
underscored by the few participants who had demonstrated a
strong motivation to learn. Participants in this group consistently
practiced and used the smartphone to stay in contact with family

and friends. This pattern is evident in studies that indicate the
importance of familial and social support, particularly the
efficacy of intergenerational approaches in the learning of digital
skills, where older adults learn digital skills more readily from
their grandchildren [50,51]. Overall, our findings reinforce how
older adults’ aversion to digital technologies are shaped by
factors such as age-related barriers and negative self-perceptions
and a lack of user-friendly digital devices. However, our findings
add to the existing literature by highlighting how
individual-level factors are intertwined with and situated within
the structural vulnerabilities that older adults confront such as
age and income-related stigma and marginality. Thus, this study
makes an important contribution to the existing theoretical
models of technology use. Models such as the Senior
Technology Acceptance Model have considered how
technological use may differ in the context of older adults’
age-related physical, psychological, and social circumstances
that predict their attitudes and behaviors toward digital
technology [52]. The Senior Technology Acceptance Model
explains that technology adoption is influenced by factors such
as older adults’ self-reported health and cognitive ability, social
relationships and life satisfaction, and levels of self-efficacy
and anxiety toward gerontechnology [49,52]. However, our
study’s findings supplement these frameworks by underscoring
how the attitudes toward smartphone use among older adult
populations that are considered vulnerable must be
contextualized within intersecting age-related and
income-related precarities that contribute to internalized ageist
attitudes and social stigma among older learners, thereby shaping
their self-perceptions, motivation, and identities. Existing models
of technology use should consider the systemic ageism or
exclusion that particular segments of older adults experience
that may hinder technology adoption. The consideration of how
older adults’ attitudes and behaviors toward digital technology
are impacted by their experiences of other systemic
disadvantages urges a shift from placing the onus of digital
uptake on older adults toward bolstering the existing
technological systems and social supports to improve digital
connectedness.

Recommendations for Future Interventions
Based on our findings, 4 key strategies could be recommended
to enhance the teaching methods and learning outcomes of older
adults in low-income communities, as described in the following
subsections.

Understanding the Compatibility of Digital Technology
With Older Adults’ Lived Experiences
Implementers should consider whether the digital intervention
and device are compatible with participants’needs, preferences,
and social circumstances. To comprehend the factors that
influence participants’motivations and attitudes toward learning
a new technology, implementers could conduct a needs
assessment to identify participants’ healthy aging goals, daily
routines, support network, and interests to plan how the
smartphone could be relevant to their priorities. Although the
current intervention tailors the program according to
participants’ interests and abilities (where tier 1 involves
learning “basic” phone functions such as video calls and tier 3
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involves more “advanced” features such as web-based purchases
or using government services), participants may not be able to
derive meaning from learning these functions if they are not
useful in their everyday lives. For example, if a participant
wishes to increase their social interaction, the volunteer can
teach them the video call function so that they can make a call
to a family member or friend. Smartphone learning should not
be seen as an end but as a means to fulfill objectives that are of
importance to older adults.

In addition, smartphones may also not be perceived as a
“resource” amidst financially precarious circumstances, where
the urgent trade-offs in everyday priorities of living (eg, inability
to pay for medical bills and uncertainties of welfare apps) mean
that smartphone learning and its uncertain “rewards” cannot be
prioritized alongside other competing demands on time and
energy. Thus, volunteers and older adults should jointly examine
ways in which they identify the perceived utility and relevance
of the digital innovation in their current routines and life goals.
Moreover, it is crucial to recognize that older adults do not
necessarily share commonly held assumptions of smartphone
as the indisputably “better,” “more convenient,” and “simpler”
option; even if they do, they may also not perceive or understand
these terms in the same ways. Thus, program implementers
should consult older participants about what they value, the
types of meanings they ascribe to the purported benefits of the
smartphone, and the types of learning approaches that can best
meet these needs. Expanding the discourses and meanings
attributed to smartphones by different subgroups, particularly
individuals considered marginalized, can promote intervention
frameworks centered on equity and social justice, thus refuting
“structures and systems designed by and for persons in more
advantageous social positions” [21].

Strengths-Based Approach to Dismantle Ageist
Stereotypes
To address older adults’ negative self-perceptions about aging,
digital interventions should take a directive approach to
dismantle ageist stereotypes before cultivating more independent
forms of learning [53]. Opportunities to contemplate age-related
challenges should be built into the learning model, enabling
older adults to confront their self-perceptions as being a “less
worthy” or “incapable” learner. For example, techniques such
as motivational interviewing can be adopted by volunteers to
better understand older adults’ motivations to learn or resist
smartphone learning. Rather than using a deficits-based
approach (eg, what older adults do not know), motivational
interviewing [54] seeks to affirm participants’ strengths,
wisdom, and values and develops a plan toward change based
on their own insights. This approach emphasizes the creation
of a nonjudgmental, respectful, and compassionate space, where
the older adults’ choice to learn or not learn the use of
smartphone is not frowned upon or stigmatized. When older
adults feel more empowered to learn, they can begin to explore
the possibilities of smartphone use and refute the previously
held conceptions that technology use conflicts with their
identities (ie, not for “someone like them”). At the same time,
the encouragement of older adults to learn should not involve
coercion or guilt-tripping those who choose not to participate.
Efforts must be made to assure older adults that a lack of

participation will not deprive them of any other community
services or assistance, to reduce the likelihood of older adults
participating out of fear or obligation. Moreover, the
responsibility should not be completely placed on older adults
to actively engage in and keep up with digital practices, where
resistance to learning becomes stigmatized or viewed as a burden
or sign of “backwardness;” the consequence would be a
subversion of the “discourse of empowerment” that digital
technology seeks to promote [48].

Strengthening Social Ties Through Technology
Our findings suggest that smartphones can be adopted to fulfill
relational purposes. Incorporating the cultivation of relational
ties, in the form of family members, peers, or volunteers within
a digital learning model, can serve to be a “catalytic
intermediary” to motivate the use of digital technology [26] and
sustain older adults’ interest in the program. In addition, digital
technology can act as a medium through which older adults
who live alone or lack a supportive social network can expand
their social capital by “forming new social relationships or
maintaining existing social ties” [26].

Digital technology can also serve as a medium through which
older adults can acquire new skills or habits as part of a learning
group. For example, a study has explored the application of
gamification techniques to encourage older adults to improve
digital skills through interactive games with a partner on a touch
screen tablet. These games were designed to improve cognitive
and motor skills and facilitate social interaction and were found
to be effective in improving the acquisition of digital expertise
[55]. Thus, intervention models that incorporate problem-solving
activities and collaborative peer learning can create an
interactive space that nurtures social connections and diminishes
feelings of loneliness among isolated older adults in
communities considered socially disadvantaged.

Ensuring Program Continuity
We found that the lack of opportunities for continued practice
and application reduced older adults’ motivation for sustained
use of the smartphone following the intervention. Future
interventions can provide options to participants based on their
levels of interest, skills, and aptitude; this could include
connecting older adults to guided learning groups to practice
the skills taught or to specific interest groups (eg, playing
mahjong on the web). In addition, volunteers can visit the older
adults at a fixed time to resolve technical issues that they may
have related to phone use.

Strengths and Limitations
While the literature has documented the challenges faced by
older adults in the realm of digital learning, this is the first study
that uses a qualitative approach to examine how older adults
residing in low-income neighborhoods experience aging and
the social and health-related challenges that facilitate or limit
their self-efficacy and interest in digital devices. In a global
context, there have also been other types of interventions that
focus on improving older adults’ digital literacy. For example,
in North America, digital literacy training sessions have been
conducted in public libraries and community organizations [45];
a 4-month program of weekly computer classes was organized
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for African American older adults with low income at an older
adult community center to gain familiarity with assessing
web-based information and privacy issues [56]; and a 4-week
digital literacy program was conducted to equip older adults
with knowledge about how to navigate their computer (eg,
sending emails) during the COVID-19 pandemic [57]. However,
to the best of our knowledge, it appears that no study specifically
explored the impact of a home-based digital literacy intervention
during the COVID-19 pandemic, particularly among older adults
with lower income.

One limitation is that we were unable to analyze the data in
terms of understanding how these experiences and perceptions
regarding the program might have differed across different
sociodemographic characteristics—sex, age profiles (young-old
and old-old), and health conditions—which could have provided
richer insights into the experiences of these subgroups. The
distinct experiences of these subgroups and the types of
responses needed to address the challenges they face also
warrant further research [21]. While our study only considered
the context of Singapore, we believe that these findings
regarding the role of age and social and material precarities in
shaping technological use and the suggested solutions to bridge
the digital divide will be theoretically useful in understanding
the experiences and perceptions of digital tools among
marginalized populations in other contexts.

Studies should be conducted to develop culturally sensitive
approaches that can promote digital devices as a potential

resource that is relevant to the needs of deprived communities,
for example, in ways that can potentially improve the
socioemotional and physical health outcomes of individuals or
serve as a coping strategy in a precarious environment. Mixed
methods studies using implementation science approaches [45]
should also assess the maintenance of digital interventions in
low-income communities, understand what is suitable for whom,
and devise educational frameworks specific to the teaching of
digital skills that can empower older learners.

Conclusions
The findings illuminate the need for community-based digital
interventions to be designed with the particularities of the older
adults’ lived environment and experiences in mind and the
sensitivity that these digital tools only occupy one facet of
participants’ lives, alongside other priorities and needs. Further
studies are required to understand how these dimensions can
be integrated into the intervention to enhance the smartphone’s
perceived relevance and utility, without being an unwelcome
disruption. Measures aimed at promoting individual-level
adoption of smartphones must also be addressed alongside
approaches that tackle structural inequities, ageist structures,
and stigma that disadvantages one group of older adults relative
to others. Regarding those who choose not to participate in the
“digital wave,” the society must be willing to find and support
alternative solutions to include these older adults in ways that
promote social contact, autonomy, and socioemotional
well-being—outcomes that technology purports to
achieve—while not perpetuating their exclusion.

Acknowledgments
The authors express their gratitude to all participants who provided insights for the study as well as Sharon and Dhiya for their
assistance with data collection and analysis.

Conflicts of Interest
None declared.

References

1. Statement – older people are at highest risk from COVID-19, but all must act to prevent community spread. World Health
Organization. Apr 3, 2020. URL: https://www.who.int/europe/news/item/
03-04-2020-statement-older-people-are-at-highest-risk-from-covid-19-but-all-must-act-to-prevent-community-spread
[accessed 2024-04-01]

2. Banerjee D. 'Age and ageism in COVID-19': elderly mental health-care vulnerabilities and needs. Asian J Psychiatr. Jun
2020;51:102154. [FREE Full text] [doi: 10.1016/j.ajp.2020.102154] [Medline: 32403024]

3. Losada-Baltar A, Jiménez-Gonzalo L, Gallego-Alberto L, Pedroso-Chaparro MD, Fernandes-Pires J, Márquez-González
M. "We are staying at home." Association of self-perceptions of aging, personal and family resources, and loneliness with
psychological distress during the lock-down period of COVID-19. J Gerontol B Psychol Sci Soc Sci. Jan 18,
2021;76(2):e10-e16. [FREE Full text] [doi: 10.1093/geronb/gbaa048] [Medline: 32282920]

4. van Tilburg TG, Steinmetz S, Stolte E, van der Roest H, de Vries DH. Loneliness and mental health during the COVID-19
pandemic: a study among Dutch older adults. J Gerontol B Psychol Sci Soc Sci. Aug 13, 2021;76(7):e249-e255. [FREE
Full text] [doi: 10.1093/geronb/gbaa111] [Medline: 32756931]

5. Roy J, Jain R, Golamari R, Vunnam R, Sahu N. COVID-19 in the geriatric population. Int J Geriatr Psychiatry. Dec 26,
2020;35(12):1437-1441. [FREE Full text] [doi: 10.1002/gps.5389] [Medline: 32748545]

6. Valtorta NK, Kanaan M, Gilbody S, Ronzi S, Hanratty B. Loneliness and social isolation as risk factors for coronary heart
disease and stroke: systematic review and meta-analysis of longitudinal observational studies. Heart. Jul 01,
2016;102(13):1009-1016. [FREE Full text] [doi: 10.1136/heartjnl-2015-308790] [Medline: 27091846]

JMIR Aging 2024 | vol. 7 | e52292 | p. 10https://aging.jmir.org/2024/1/e52292
(page number not for citation purposes)

Lu et alJMIR AGING

XSL•FO
RenderX

https://www.who.int/europe/news/item/03-04-2020-statement-older-people-are-at-highest-risk-from-covid-19-but-all-must-act-to-prevent-community-spread
https://www.who.int/europe/news/item/03-04-2020-statement-older-people-are-at-highest-risk-from-covid-19-but-all-must-act-to-prevent-community-spread
https://europepmc.org/abstract/MED/32403024
http://dx.doi.org/10.1016/j.ajp.2020.102154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32403024&dopt=Abstract
https://europepmc.org/abstract/MED/32282920
http://dx.doi.org/10.1093/geronb/gbaa048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32282920&dopt=Abstract
https://europepmc.org/abstract/MED/32756931
https://europepmc.org/abstract/MED/32756931
http://dx.doi.org/10.1093/geronb/gbaa111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32756931&dopt=Abstract
https://europepmc.org/abstract/MED/32748545
http://dx.doi.org/10.1002/gps.5389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32748545&dopt=Abstract
http://heart.bmj.com/lookup/pmidlookup?view=long&pmid=27091846
http://dx.doi.org/10.1136/heartjnl-2015-308790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27091846&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


7. Kotwal AA, Holt-Lunstad J, Newmark RL, Cenzer I, Smith AK, Covinsky KE, et al. Social isolation and loneliness among
San Francisco bay area older adults during the COVID-19 shelter-in-place orders. J Am Geriatr Soc. Jan 09, 2021;69(1):20-29.
[FREE Full text] [doi: 10.1111/jgs.16865] [Medline: 32965024]

8. Raina P, Wolfson C, Griffith L, Kirkland S, McMillan J, Basta N, et al. A longitudinal analysis of the impact of the
COVID-19 pandemic on the mental health of middle-aged and older adults from the Canadian Longitudinal Study on Aging.
Nat Aging. Dec 25, 2021;1(12):1137-1147. [doi: 10.1038/s43587-021-00128-1] [Medline: 37117519]

9. Bergeron CD, Boolani A, Jansen EC, Smith ML. Practical solutions to address COVID-19-related mental and physical
health challenges among low-income older adults. Front Public Health. 2021;9:674847. [FREE Full text] [doi:
10.3389/fpubh.2021.674847] [Medline: 34322471]

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

11. Sayin Kasar K, Karaman E. Life in lockdown: social isolation, loneliness and quality of life in the elderly during the
COVID-19 pandemic: a scoping review. Geriatr Nurs. Sep 2021;42(5):1222-1229. [FREE Full text] [doi:
10.1016/j.gerinurse.2021.03.010] [Medline: 33824008]

12. Balki E, Hayes N, Holland C. Effectiveness of technology interventions in addressing social isolation, connectedness, and
loneliness in older adults: systematic umbrella review. JMIR Aging. Oct 24, 2022;5(4):e40125. [FREE Full text] [doi:
10.2196/40125] [Medline: 36279155]

13. Chen YR, Schulz PJ. The effect of information communication technology interventions on reducing social isolation in the
elderly: a systematic review. J Med Internet Res. Jan 28, 2016;18(1):e18. [FREE Full text] [doi: 10.2196/jmir.4596]
[Medline: 26822073]

14. Damant J, Knapp M, Freddolino P, Lombard D. Effects of digital engagement on the quality of life of older people. Health
Soc Care Community. Nov 25, 2017;25(6):1679-1703. [doi: 10.1111/hsc.12335] [Medline: 26919220]

15. Han GH. Seniors felt less socially satisfied, more isolated during Covid-19 circuit breaker period: Survey. The Straits
Times. Aug 28, 2020. URL: https://www.straitstimes.com/singapore/
lower-satisfaction-levels-higher-social-isolation-for-senior-citizens-during-circuit [accessed 2023-08-27]

16. Macdonald B, Hülür G. Well-being and loneliness in Swiss older adults during the COVID-19 pandemic: the role of social
relationships. Gerontologist. Feb 23, 2021;61(2):240-250. [FREE Full text] [doi: 10.1093/geront/gnaa194] [Medline:
33258898]

17. Loveys K, Sagar M, Pickering I, Broadbent E. A digital human for delivering a remote loneliness and stress intervention
to at-risk younger and older adults during the COVID-19 pandemic: randomized pilot trial. JMIR Ment Health. Nov 08,
2021;8(11):e31586. [FREE Full text] [doi: 10.2196/31586] [Medline: 34596572]

18. Shapira S, Yeshua-Katz D, Cohn-Schwartz E, Aharonson-Daniel L, Sarid O, Clarfield AM. A pilot randomized controlled
trial of a group intervention via Zoom to relieve loneliness and depressive symptoms among older persons during the
COVID-19 outbreak. Internet Interv. Apr 2021;24:100368. [FREE Full text] [doi: 10.1016/j.invent.2021.100368] [Medline:
33527072]

19. Martins Van Jaarsveld G. The effects of COVID-19 among the elderly population: a case for closing the digital divide.
Front Psychiatry. Nov 12, 2020;11:577427. [FREE Full text] [doi: 10.3389/fpsyt.2020.577427] [Medline: 33304283]

20. Litchfield I, Shukla D, Greenfield S. Impact of COVID-19 on the digital divide: a rapid review. BMJ Open. Oct 12,
2021;11(10):e053440. [FREE Full text] [doi: 10.1136/bmjopen-2021-053440] [Medline: 34642200]

21. Fang ML, Canham SL, Battersby L, Sixsmith J, Wada M, Sixsmith A. Exploring privilege in the digital divide: implications
for theory, policy, and practice. Gerontologist. Jan 09, 2019;59(1):e1-15. [doi: 10.1093/geront/gny037] [Medline: 29750241]

22. Wang Y, Matz-Costa C, Miller J, Carr DC, Kohlbacher F. Uses and gratifications sought from mobile phones and loneliness
among japanese midlife and older adults: a mediation analysis. Innov Aging. Sep 2018;2(3):igy027. [FREE Full text] [doi:
10.1093/geroni/igy027] [Medline: 30480146]

23. Klimova B, Poulova P. Older people and technology acceptance. In: Proceedings of the Human Aspects of IT for the Aged
Population. Acceptance, Communication and Participation. 2018. Presented at: ITAP 2018; July 15-20, 2018; Las Vegas,
NV. [doi: 10.1007/978-3-319-92034-4_7]

24. Chakraborty J, Bosman MM. Measuring the digital divide in the United States: race, income, and personal computer
ownership. Prof Geogr. Aug 2005;57(3):395-410. [doi: 10.1111/j.0033-0124.2005.00486.x]

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

26. Tan KS, Chan CM. Unequal access: applying Bourdieu's practice theory to illuminate the challenges of ICT use among
senior citizens in Singapore. J Aging Stud. Dec 2018;47:123-131. [doi: 10.1016/j.jaging.2018.04.002] [Medline: 30447865]

27. Kebede AS, Ozolins LL, Holst H, Galvin K. Digital engagement of older adults: scoping review. J Med Internet Res. Dec
07, 2022;24(12):e40192. [FREE Full text] [doi: 10.2196/40192] [Medline: 36477006]

JMIR Aging 2024 | vol. 7 | e52292 | p. 11https://aging.jmir.org/2024/1/e52292
(page number not for citation purposes)

Lu et alJMIR AGING

XSL•FO
RenderX

https://europepmc.org/abstract/MED/32965024
http://dx.doi.org/10.1111/jgs.16865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32965024&dopt=Abstract
http://dx.doi.org/10.1038/s43587-021-00128-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37117519&dopt=Abstract
https://europepmc.org/abstract/MED/34322471
http://dx.doi.org/10.3389/fpubh.2021.674847
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34322471&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://europepmc.org/abstract/MED/33824008
http://dx.doi.org/10.1016/j.gerinurse.2021.03.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33824008&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/2016/1/e18/
http://dx.doi.org/10.2196/jmir.4596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26822073&dopt=Abstract
http://dx.doi.org/10.1111/hsc.12335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26919220&dopt=Abstract
https://www.straitstimes.com/singapore/lower-satisfaction-levels-higher-social-isolation-for-senior-citizens-during-circuit
https://www.straitstimes.com/singapore/lower-satisfaction-levels-higher-social-isolation-for-senior-citizens-during-circuit
https://europepmc.org/abstract/MED/33258898
http://dx.doi.org/10.1093/geront/gnaa194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33258898&dopt=Abstract
https://mental.jmir.org/2021/11/e31586/
http://dx.doi.org/10.2196/31586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34596572&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(21)00008-7
http://dx.doi.org/10.1016/j.invent.2021.100368
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33527072&dopt=Abstract
https://europepmc.org/abstract/MED/33304283
http://dx.doi.org/10.3389/fpsyt.2020.577427
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33304283&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=34642200
http://dx.doi.org/10.1136/bmjopen-2021-053440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34642200&dopt=Abstract
http://dx.doi.org/10.1093/geront/gny037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29750241&dopt=Abstract
https://europepmc.org/abstract/MED/30480146
http://dx.doi.org/10.1093/geroni/igy027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30480146&dopt=Abstract
http://dx.doi.org/10.1007/978-3-319-92034-4_7
http://dx.doi.org/10.1111/j.0033-0124.2005.00486.x
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
http://dx.doi.org/10.1016/j.jaging.2018.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30447865&dopt=Abstract
https://www.jmir.org/2022/12/e40192/
http://dx.doi.org/10.2196/40192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36477006&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


28. Schroeder T, Dodds L, Georgiou A, Gewald H, Siette J. Older adults and new technology: mapping review of the factors
associated with older adults' intention to adopt digital technologies. JMIR Aging. May 16, 2023;6:e44564. [FREE Full text]
[doi: 10.2196/44564] [Medline: 37191976]

29. Kahlke RM. Generic qualitative approaches: pitfalls and benefits of methodological mixology. Int J Qual Method. Feb 01,
2014;13(1):37-52. [doi: 10.1177/160940691401300119]

30. Malhotra R, Bautista MA, Müller AM, Aw S, Koh GC, Theng YL, et al. The aging of a young nation: population aging in
Singapore. Gerontologist. May 17, 2019;59(3):401-410. [doi: 10.1093/geront/gny160] [Medline: 30517628]

31. Ting WP. The Big Read: digitally estranged, seniors struggle with sense of displacement in pandemic-hit offline world.
Today Online. May 2, 2020. URL: https://www.todayonline.com/big-read/
big-read-digitally-estranged-seniors-struggle-sense-displacement-pandemic-hit-offline-world [accessed 2023-08-27]

32. More than 16000 seniors benefit from Seniors Go Digital Programme. Infocomm Media Development Authority. Aug 29,
2020. URL: http://www.imda.gov.sg/news-and-events/Media-Room/Media-Releases/2020/
More-than-16000-Seniors-Benefit-From-Seniors-Go-Digital-Programme [accessed 2023-08-27]

33. Basu M. Singapore’s seniors pick up smartphones to cope with Covid-19. GovInsider. Sep 1, 2020. URL: https://govinsider.
asia/digital-gov/singapore-trains-seniors-to-adapt-routines-with-smartphones/ [accessed 2023-08-27]

34. Asokan A. COVID-19: ensuring the elderly don't become isolated during the outbreak. Channel News Asia. Apr 7, 2020.
URL: https://www.channelnewsasia.com/news/singapore/
covid-19-loneliness-isolation-among-elderly-safe-distancing-12611158 [accessed 2023-08-27]

35. Ngiam NH, Yee WQ, Teo N, Yow KS, Soundararajan A, Lim JX, et al. Building digital literacy in older adults of low
socioeconomic status in Singapore (project wire up): nonrandomized controlled trial. J Med Internet Res. Dec 02,
2022;24(12):e40341. [FREE Full text] [doi: 10.2196/40341] [Medline: 36459398]

36. Eligibility. Housing & Development Board. URL: https://www.hdb.gov.sg/residential/rentiSng-a-flat/renting-from-hdb/
public-rental-scheme/eligibility [accessed 2023-08-27]

37. Low LL, Liu N, Wang S, Thumboo J, Ong ME, Lee KH. Predicting frequent hospital admission risk in Singapore: a
retrospective cohort study to investigate the impact of comorbidities, acute illness burden and social determinants of health.
BMJ Open. Oct 14, 2016;6(10):e012705. [FREE Full text] [doi: 10.1136/bmjopen-2016-012705] [Medline: 27742630]

38. Wee LE, Tsang TY, Yi H, Toh SA, Lee GL, Yee J, et al. Loneliness amongst low-socioeconomic status elderly Singaporeans
and its association with perceptions of the neighbourhood environment. Int J Environ Res Public Health. Mar 18,
2019;16(6):967. [FREE Full text] [doi: 10.3390/ijerph16060967] [Medline: 30889851]

39. Ang S, Lim E, Malhotra R. Health-related difficulty in internet use among older adults: correlates and mediation of its
association with quality of life through social support networks. Gerontologist. Jul 13, 2021;61(5):693-702. [doi:
10.1093/geront/gnaa096] [Medline: 32744310]

40. Saldana J. The Coding Manual for Qualitative Researchers. Thousand Oaks, CA. SAGE Publications; 2015.
41. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for

interviews and focus groups. Int J Qual Health Care. Dec 2007;19(6):349-357. [doi: 10.1093/intqhc/mzm042] [Medline:
17872937]

42. Grenier A, Hatzifilalithis S, Laliberte-Rudman D, Kobayashi K, Marier P, Phillipson C. Precarity and aging: a scoping
review. Gerontologist. Nov 23, 2020;60(8):620-632. [doi: 10.1093/geront/gnz135] [Medline: 31675418]

43. Köttl H, Gallistl V, Rohner R, Ayalon L. "But at the age of 85? Forget it!": internalized ageism, a barrier to technology
use. J Aging Stud. Dec 2021;59:100971. [FREE Full text] [doi: 10.1016/j.jaging.2021.100971] [Medline: 34794716]

44. Lagacé M, Charmarkeh H, Laplante J, Tanguay A. How ageism contributes to the second-level digital divide: the case of
Canadian seniors. J Technol Hum Usab. 2015;11(4):1-13. [doi: 10.18848/2381-9227/CGP/v11i04/56439]

45. Barrie H, La Rose T, Detlor B, Julien H, Serenko A. “Because I’m old”: the role of ageism in older adults’ experiences of
digital literacy training in public libraries. J Technol Hum Serv. Aug 18, 2021;39(4):379-404. [doi:
10.1080/15228835.2021.1962477]

46. McDonough CC. The effect of ageism on the digital divide among older adults. J Gerontol Geriatr Med. Jun 16, 2016;2(1):1-7.
[doi: 10.24966/ggm-8662/100008]

47. Maulod A. Who guards the bodyguard? The ethics of care for vulnerable older adults. In: Ng KH, editor. They Told Us to
Move: Dakota—Cassia. Singapore, Singapore. Ethos Books; 2019.

48. Urban M. Embodying digital ageing: ageing with digital health technologies and the significance of inequalities. In:
Heidkamp B, Kergel D, editors. Precarity within the Digital Age. Wiesbaden, Germany. Springer VS; 2017;163-178.

49. Shin HR, Um SR, Yoon HJ, Choi EY, Shin WC, Lee HY, et al. Comprehensive senior technology acceptance model of
daily living assistive technology for older adults with frailty: cross-sectional study. J Med Internet Res. Apr 10,
2023;25:e41935. [FREE Full text] [doi: 10.2196/41935] [Medline: 37036760]

50. Chan CM. Commentary: encourage seniors in digitalisation drive instead of forcing tech adoption on them. Channel News
Asia. 2021. URL: https://www.channelnewsasia.com/news/commentary/
digital-transformation-smart-nation-can-leave-seniors-behind-13943332 [accessed 2023-08-27]

51. Xu W, Liu X. Gamified design for the intergenerational learning: a preliminary experiment on the use of smartphones by
the elderly. In: Proceedings of the Human Aspects of IT for the Aged Population. Acceptance, Communication and

JMIR Aging 2024 | vol. 7 | e52292 | p. 12https://aging.jmir.org/2024/1/e52292
(page number not for citation purposes)

Lu et alJMIR AGING

XSL•FO
RenderX

https://aging.jmir.org/2023//e44564/
http://dx.doi.org/10.2196/44564
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37191976&dopt=Abstract
http://dx.doi.org/10.1177/160940691401300119
http://dx.doi.org/10.1093/geront/gny160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30517628&dopt=Abstract
https://www.todayonline.com/big-read/big-read-digitally-estranged-seniors-struggle-sense-displacement-pandemic-hit-offline-world
https://www.todayonline.com/big-read/big-read-digitally-estranged-seniors-struggle-sense-displacement-pandemic-hit-offline-world
http://www.imda.gov.sg/news-and-events/Media-Room/Media-Releases/2020/More-than-16000-Seniors-Benefit-From-Seniors-Go-Digital-Programme
http://www.imda.gov.sg/news-and-events/Media-Room/Media-Releases/2020/More-than-16000-Seniors-Benefit-From-Seniors-Go-Digital-Programme
https://govinsider.asia/digital-gov/singapore-trains-seniors-to-adapt-routines-with-smartphones/
https://govinsider.asia/digital-gov/singapore-trains-seniors-to-adapt-routines-with-smartphones/
https://www.channelnewsasia.com/news/singapore/covid-19-loneliness-isolation-among-elderly-safe-distancing-12611158
https://www.channelnewsasia.com/news/singapore/covid-19-loneliness-isolation-among-elderly-safe-distancing-12611158
https://www.jmir.org/2022/12/e40341/
http://dx.doi.org/10.2196/40341
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36459398&dopt=Abstract
https://www.hdb.gov.sg/residential/rentiSng-a-flat/renting-from-hdb/public-rental-scheme/eligibility
https://www.hdb.gov.sg/residential/rentiSng-a-flat/renting-from-hdb/public-rental-scheme/eligibility
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=27742630
http://dx.doi.org/10.1136/bmjopen-2016-012705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27742630&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph16060967
http://dx.doi.org/10.3390/ijerph16060967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30889851&dopt=Abstract
http://dx.doi.org/10.1093/geront/gnaa096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32744310&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://dx.doi.org/10.1093/geront/gnz135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31675418&dopt=Abstract
https://europepmc.org/abstract/MED/34794716
http://dx.doi.org/10.1016/j.jaging.2021.100971
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34794716&dopt=Abstract
http://dx.doi.org/10.18848/2381-9227/CGP/v11i04/56439
http://dx.doi.org/10.1080/15228835.2021.1962477
http://dx.doi.org/10.24966/ggm-8662/100008
https://www.jmir.org/2023//e41935/
http://dx.doi.org/10.2196/41935
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37036760&dopt=Abstract
https://www.channelnewsasia.com/news/commentary/digital-transformation-smart-nation-can-leave-seniors-behind-13943332
https://www.channelnewsasia.com/news/commentary/digital-transformation-smart-nation-can-leave-seniors-behind-13943332
http://www.w3.org/Style/XSL
http://www.renderx.com/


Participation: 4th International Conference, ITAP 2018, Held as Part of HCI International 2018. 2018. Presented at: ITAP
2018; July 15-20, 2018; Las Vegas, NV. [doi: 10.1007/978-3-319-92034-4_43]

52. Chen K, Lou VW. Measuring senior technology acceptance: development of a brief, 14-item scale. Innov Aging.
2020;4(3):igaa016. [FREE Full text] [doi: 10.1093/geroni/igaa016] [Medline: 32617418]

53. Maulod A, Lu SY. “I’m slowly ageing but I still have my value”: challenging ageism and empowering older persons through
lifelong learning in Singapore. Educ Gerontol. Jul 28, 2020;46(10):628-641. [doi: 10.1080/03601277.2020.1796280]

54. Resnicow K, McMaster F. Motivational interviewing: moving from why to how with autonomy support. Int J Behav Nutr
Phys Act. Mar 02, 2012;9(1):19. [FREE Full text] [doi: 10.1186/1479-5868-9-19] [Medline: 22385702]

55. Blažič BJ, Blažič AJ. Overcoming the digital divide with a modern approach to learning digital skills for the elderly adults.
Educ Inf Technol. Jul 19, 2019;25(1):259-279. [doi: 10.1007/s10639-019-09961-9]

56. Seo H, Erba J, Altschwager D, Geana M. Evidence-based digital literacy class for older, low-income African-American
adults. J Appl Commun Res. Mar 11, 2019;47(2):130-152. [doi: 10.1080/00909882.2019.1587176]

57. Elbaz S, Gruber J, Elberhoumi K, Bukhari SN, Rej S, Sekhon H. Evaluation of a virtual 4-week digital literacy program
for older adults during COVID-19: a pilot study. Educ Gerontol. Oct 13, 2023;50(4):296-303. [doi:
10.1080/03601277.2023.2268499]

Abbreviations
COREQ: Consolidated Criteria for Reporting Qualitative Research

Edited by Y Du; submitted 30.08.23; peer-reviewed by K Liu, SJ Seah, B Detlor, A Bowes; comments to author 20.11.23; revised
version received 04.01.24; accepted 09.03.24; published 25.04.24

Please cite as:
Lu SY, Yoon S, Yee WQ, Heng Wen Ngiam N, Ng KYY, Low LL
Experiences of a Community-Based Digital Intervention Among Older People Living in a Low-Income Neighborhood: Qualitative
Study
JMIR Aging 2024;7:e52292
URL: https://aging.jmir.org/2024/1/e52292
doi: 10.2196/52292
PMID: 38662423

©Si Yinn Lu, Sungwon Yoon, Wan Qi Yee, Nerice Heng Wen Ngiam, Kennedy Yao Yi Ng, Lian Leng Low. Originally published
in JMIR Aging (https://aging.jmir.org), 25.04.2024. 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 JMIR Aging, is properly cited. The complete
bibliographic information, a link to the original publication on https://aging.jmir.org, as well as this copyright and license
information must be included.

JMIR Aging 2024 | vol. 7 | e52292 | p. 13https://aging.jmir.org/2024/1/e52292
(page number not for citation purposes)

Lu et alJMIR AGING

XSL•FO
RenderX

http://dx.doi.org/10.1007/978-3-319-92034-4_43
https://europepmc.org/abstract/MED/32617418
http://dx.doi.org/10.1093/geroni/igaa016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32617418&dopt=Abstract
http://dx.doi.org/10.1080/03601277.2020.1796280
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-9-19
http://dx.doi.org/10.1186/1479-5868-9-19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22385702&dopt=Abstract
http://dx.doi.org/10.1007/s10639-019-09961-9
http://dx.doi.org/10.1080/00909882.2019.1587176
http://dx.doi.org/10.1080/03601277.2023.2268499
https://aging.jmir.org/2024/1/e52292
http://dx.doi.org/10.2196/52292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38662423&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

