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Abstract. Older adults are facing various challenges while using technology.
With an ageing society, it is desirable to develop senior-friendly innovations to
empower older adults to lead enjoyable and fulfilling lives. This study examines
ageing issues of older adults in Singapore and their coping strategies through
adoption and appropriation of technology in the form of smartphones and
wearable devices. Data was collected through in-depth interviews (10 partici-
pants) and focus groups (26 participants in 4 groups). Health problems, financial
difficulties, loneliness and security concerns were the major ageing –related
issues emerged from our analysis. The current status of technology use, adoption
barriers and desired functions are discussed.
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1 Introduction

Technology adoption is becoming imperative to function in today’s society, as it is
pervasive across all domains of daily life and societal contexts, such as work, commu-
nication, healthcare, education and entertainment [1]. Not having access to or inability to
use technology may put older adults at a disadvantage in the society. Czaja and Lee [2]
pointed out that although use of technology such as computer and the Internet was found
to be increasing among older people, an age-based digital divide still exists. Older adults
usually feel more anxious while less confident and willing to use technology [2].

Like many other societies in the world, the population in Singapore is ageing with
low local birth rates and longer life expectancies. With an ageing society and shrinking
workforce, there are increasing opportunities for information and communication tech-
nology (ICT) to empower older adults left out by technology to lead fulfilling lives, to
play active roles in the society, and to develop or sustain relationships with other people.
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It is critical to understand their needs, preferences and expectations, as well as the
existing barriers for older adults’ technology adoption.

This study explores ageing issues and coping strategies of older adults in Singapore
through interviews and focus groups, especially those living alone. Smartphones,
which is widely adopted by younger adults, and wearable devices, which is an
emerging mobile technology, were used as examples for discovering the current status
of technology usage, and identifying adoption barriers and desired functions.

2 Literature Review

2.1 What Ageing Brings

The ageing process has rarely been portrayed as a positive experience by both scientific
and humanistic scholars [3]. It is often described as a constant state of decline, which
may result in considerable fear and anxiety [3]. Lasher and Faulkender [4] defined
ageing anxiety as ‘‘combined concern and anticipation of losses centered around the
ageing process’’ (p. 247). Ageing anxiety is not only an important mediating factor in
attitudes and behavior toward older adults, but also a mediating factor in adjustment to
one’s own ageing processes [4].

Functional Decline. Ageing is often described as a constant state of decline. Bodine
[5] pointed out that around 80 % of older adults had certain type of functional
impairment. For vision, the changes include color perception, visual acuity and sus-
ceptibility to glare; for hearing, older adults have greater interference from background
noise and difficulty in perceiving high-pitched sounds; for mobility, the decline in
motor skills due to disease like arthritis may change the way older adults physically
interacting with technology, such as keyboard and a mouse device [6, 7]. Memory span
[8] and spatial cognition [7] are also found to be declined with age. Reduced capacity
in working memory may result in poor performance in reasoning and procedural tasks
[9], and declines in spatial ability may lead to navigation related problems [10].

Loneliness. Loneliness is a depressing, pervasive and debilitating condition due to the
discrepancy between a person’s social and/or emotional needs and their social reality
[11, 12]. Loneliness may occur in people of all ages, but it is often associated with
ageing and regarded as a serious problem for older adults [13]. With loss of social
contracts due to decreasing health and age-related losses, older adults are facing higher
risk of loneliness [14]. Finding new mates may not be desirable or easy for those being
widowed. Diggs [15] pointed out that ageing people may have limited ability to
continue social activities due to lack of self-esteem or interpersonal skills, which results
from their functional decline or disability. Moreover, they may not have the skills or
financial resources to seek alternative activities in today’s continuously changing,
technology-driven society.

Financial Strain. Financial strain is one of the major issues for older adults, as
incomes tend to decline in late life, while health-related expenses tend to rise [16, 17].
Despite partial subsidy of healthcare expenses they could receive from Medicare and
private insurance, older adults have to spend more on health as compared to other age
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groups, with the greatest concern of managing costs associated with long-term care for
chronic and life-threatening disease [18].

2.2 The Role of Technology in Ageing

The Positive and Negative Impacts. Older adults’ inclusion in the digital era could
positively impact their economic and social welfare and on their quality of life [19, 20].
Technology has been argued to enable older adults to live independently, and support
their ageing in place [1]. For example, technology canmake daily tasks, such as cleaning,
cooking, shopping and banking, easily manageable for older people [2]. Technology also
allows older adults to play a more active role in their own healthcare: reminding them to
take medications on time and enabling them to have a better sense of control over their
health conditions. There are also a number of new developments in assistive technology
which have made an important contribution to the care of older people at home, e.g.
video-monitoring, fall detectors, hip protectors, door alerts and pressure mats [21].

Technology also offers the potential for enhancing older adults’ quality of life by
augmenting their ability to access information, to communicate with family and friends,
to participate in various social activities [22, 23], and even to enhance their educational
and employment opportunities [2]. Older adults could also use Internet as a platform to
access more specific health information, and engage in patient-to-patient or
patient-doctor conversations [24].

However, Dickinson and Gregory [25] noted that technology may also have some
negative effects on older adults’ well-being. For example, some systems allowing
autonomous use may make people isolated and feel more lonely and depressed.
Usability studies of smartphones or tablets with touch-screen interface have just begun
for older adults [26]. Given the unfriendly interface design, older people may feel
frustrated and become more reluctant to use the systems. The increment of task
complexity will place greater demand on user’s working memory, and hence leads to
lower task performance [27, 28]. Therefore, with declining working memory, older
adults are affected by increased task complexity, which will result in greater compre-
hension error and inconsistency in decision making [29].

Current Research on Technology Designed for Older Adults. Older adults are very
often depicted as weak, bumbling and indecisive [30]. General stereotypes of older
adults reflect low levels of competence, not as capable as younger adults [31], and they
are consistently grouped with disabled and developmentally retarded people [32].
Researchers tend to have the bias as well. Usability of technology has been extensively
investigated for older adults [33]. The underlying assumption seems to be that usability
is the major concern for older adults’ acceptance of technology [34]. However, some
prior studies found that improved usability was not enough to guarantee older adults’
technology acceptance [35].

In the context of older adults’ adoption of mobile technology, the research focus
has also been usability issues. The problems revealed included small buttons and
screen, complex menus and functions [36, 37]. The role of smartphones in ageing, i.e.
its daily usage by older adults, remains largely unexplored. As for wearable devices,
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the leading industry players (e.g. Microsoft, Samsung) continue flocking to a saturated
market filled with devices gathering reams of largely superficial information for young
people whose health is not in question or at risk [38]. Given the limited number of
wearable devices designed for older adults, there is lack of research to find out whether
their requirements are addressed and their level of acceptance, as usually the wearable
was created through a conventional process of brainstorming, conceptualizing, and
prototyping [39]. There is a need to identify the real desired functions of older adults.

3 Methodology

The work described in this paper is informed by a case-based program of research within
our on-going work with older adults living in community dwellings in Singapore. Many
of them live alone, and are beneficiaries of community welfare organizations for their
physical and social needs. The project is focused on understanding the adoption and
appropriation of technology by older adults. In this paper we describe two studies that
were put together to understand the needs and aspirations of older adults towards
technology.

3.1 Recruitment of Participants

In order to maintain a more controlled environment for collecting data, instead of
random household or street sampling, we contacted Lion Befrienders Service Asso-
ciation (LBSA)1 to seek their collaboration. It is worth noting that LBSA’s SACs are
commonly located at the void decks of selected 1-room (35 to 45 m2) rental blocks.
Older adults living in these blocks tended to have lower income.

Recruitment guidelines were provided to the person-in-charge to ensure that par-
ticipants were qualified for the interview and focus group respectively, and their par-
ticipation was voluntary. For the in-depth interviews, all the participants were
recipients of iPhones in a corporate social responsibility program known as “Silver-
line”2. For the focus groups, we targeted to recruit older adults that were active and able
to express themselves clearly.

3.2 Data Collection

The interviews and focus groups were both semi-structured, covering topics of attitude
towards ageing, ageing-related issues, as well as perceptions of technology in ageing.
They were conducted in participants’ preferred languages (i.e. Mandarin, English and
Malay). A audio recorder was used to record the interviews and discussions.

1 LBSA is a voluntary welfare organization founded in 1995 to provide friendship and care for older
adults to age in place with community participation, enabling them to enjoy enriching and
meaningful lives.

2 To reduce isolation and open their world to new experiences, Singtel, a local telecommunication
company, initiated the project calling for the donation of used iPhones and chargers to needy older
adults.
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Observation notes were made to record participants’ body languages, expressions and
patterns of interaction.

Interviews. Face-to-face interviews, ranging between 1–2 h, were conducted with 10
iPhone recipients from 8th to 19th November 2013. For this group of participants,
smartphone was used as an example of technology for discussing its impact on ageing.
Photos were taken sporadically during the interviews as the researchers felt the need to
capture certain aspects such as photos taken in the iPhone. The average age of the
interviewees was 74.8 years old, and 6 of them are female.

Focus Groups. In March 2015, follow-up focus groups were carried out with 26 older
adults in one of LBSA’s SACs. The 26 participants were divided into 4 groups: Group
1 (11 participants) and Group 2 (8 participants) were conducted in Mandarin; Group 3
(4 participants) and Group 4 (3 participants) were conducted in Malay.

For these 4 groups, wearable devices were used as examples of mobile technology
for discussion. To ensure a better understanding, before the start of each session,
presentation slides and a short video on wearable devices were played, and two samples
of wearable devices, i.e. Pebble Watch and Mio Alpha 2, were passed around for the
participants to try out. Pebble Watch is a smart watch that can communicate with
smartphones for displaying caller ID, text messages, calendar alerts etc. [40], and Mio
Alpha 2 features functions such as heart rate sensor and speed accelerometer [41].

3.3 Data Analysis

The audio records were transcribed and translated into English (as needed) immediately
after each visit. The 14 transcripts were coded in 3 stages: open coding, axial coding
and selective coding [42]: Open coding was used to code each line of all the transcripts;
next, similar concepts were grouped into categories and axial coding was used to
explore the relations between the categories; in the last stage of selective coding, the
categories were re-examined and synthesized into a series of related concepts.

A code book was developed to include code definition and their hierarchies. Using
the code book, 2 coders started coding separately and then the files were merged
together in NVivo. The inter-coder reliability was satisfactory (Cohen’s kappa = 0.75).
In total, 1,544 responses were coded and categorized for the interview transcripts, and
931 for the focus group transcripts.

4 Findings and Discussion

This section presents results of analysis. Respondents were shown as R# for the
interviewees and G#R# for the focus group participants. The face-to-face interviews
gathered more in-depth data, while the focus groups collected broader views on the
discussed topics.
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4.1 Attitudes Towards Ageing

The respondents tended to have different attitudes towards ageing. Some were positive
with satisfaction of their current life, believing that there was nothing to be afraid of
and trying to keep themselves happy everyday (e.g. R1, R3 and R9). One respondent
(R4) expressed his enjoyment as a senior citizen, as he could sense more care and
respect from others: “I think they respect this [thumping his walking stick]…Bus
drivers are very good to old people… VIP treatment.”

However, it is worth noting that respondents (e.g. R2, R5) showed pessimistic
attitudes towards life, focusing on the negative impacts of ageing, e.g. unable to work,
closer to death. As shown in the literature, the age people feel of themselves could be
an important phenomenological variable which determines whether they take into
account their aging attitudes when evaluating their own lives [43].

These articulated attitudes towards ageing may also influence attitudes towards
technology. Although it was not our original intention in our research to draw the links
between attitudes towards ageing and attitudes towards technology, this link, if any, is
important to understand. With positive attitudes, the level of technological efficacy may
be higher and consequentially, the desire to learn and use technology. On the other
hand, a negative outlook on ageing can influence attitudes in other areas of life,
including attitudes and intentions to use technology.

4.2 Ageing-Related Issues

Four major ageing-related issues emerged from our analysis: health problems, financial
difficulties, loneliness, and security concerns.

All of the participants mentioned about the health problems they were facing, such
as heart disease, high blood pressure, high cholesterol and asthma. Some of them raised
issues such as the inconveniences (e.g. R3, R5) and concerns over falling (e.g. G4R3,
G4R1) caused by their physical declines.

Although such needs are opportunities for technological interventions (for instance,
applications on the smartphone can be designed to send alerts to caregivers or health
workers when necessary), technology must also consider the impacts on their health
issues from technology use while studying how older adults interact with technology to
come up with relevant design implications and improve technological accessibility.

Nearly all of the participants expressed concerns about financial issues, either
explicitly or implicitly. Some of them (e.g. R2, G3R1) worried about not having enough
money to spend, while the rest used the words “expensive”, “cheap”, “save” frequently
during the interviews (e.g. R5, R9).

The points raised under this theme involve understanding the social structure in
which technology is made accessible to older adults. Many community organizations
serving the needs of older adults are often caught up with what they perceive to be
bread and butter needs, like improving the infrastructure and living environments of
older adults, providing food and other supplies, and technology is regarded as a nice to
have, but not an essential solution. The other pragmatic consideration for many of such
organizations is that technology can be expensive, and there are always concerns about
the sustainability of technological solutions especially when donations and funding are

Coping with Ageing Issues: Adoption and Appropriation 369



already limited. This implies that improving accessibility to technology for older adults
must be a concerted effort with the involvement of stakeholders in the caregiving value
chain. Design accessible interfaces and technology are crucial, but the impacts are
limited on their own.

Loneliness is another issue shared among the majority of the participants, as they
were living alone and their children and relatives seldom came to visit them (e.g. R2,
R7, and G4R1). As one participant (R2) shared, loneliness is a fundamental reality that
comes with ageing: “I feel very lonely at home. Who can I talk to?… If I go down, I will
also sit there quietly…They (my relatives) don’t care about me. We seldom meet.”

The immediate implication is that technology may be used as a way to connect to
others and meet such social needs. In our interviews participants have also articulated
their habits of using smartphones to connect to social network sites such as Facebook
(e.g. R1), and using it to play games (e.g. R5, R8). However, there may also be the
implication that using technology for such means can also further augment loneliness.

Three interviewees (R4, R7 and R10) and one of the focus group participants
(G4R3) raised security issue and potential risks for living alone: “If you stay alone, the
others won’t know what happen to you…One of my neighbors passed away without
anyone knowing.” (R10).

The findings of this and other studies have led to the development of our concept of
UbiCuts in the research center which can function like a life-logging device to capture
images in the environment of the wearer. It is not the intention of this paper to focus on
the utility and impacts of the solution, but it is an example of how understanding the
needs of older adults can help inform the design of technological solutions for this
group. There are many other innovations that have been designed with the aim of
addressing this problem, such as those aimed at actively monitoring the motions and
behaviors of older adults in their homes. For example, Ghasemzadeh et al. [44]
developed body sensor networks worn by older adults at multiple joint positions to
recognize their movements; Klack et al. [45] invented sensitive floor with sensor units
installed under floor tiles to detect falls.

4.3 Perceptions of Technology in Ageing

Participants of the interviews and focus groups shared their perceptions of smartphones
and wearable devices respectively, covering their attitudes, adoption and expectations.

Perceptions of Smartphones in Ageing. Six of the interviewees thought that smart-
phones were not meant to be used by older adults, but it is interesting to note that all of
them considered themselves as exceptions as they were not really old (e.g. R1): “For
me it’s easy, but for the old people I would say… (shaking head), as it’s quite hard to
use.” Nevertheless, the majority (7) of them still felt that older adults can learn to use
smartphones (e.g. R3, R4).

Still the reflections should be understood in the context that these participants have
already been exposed to the smartphone for at least a year, and received basic training in
using it before they were given a smartphone. The ‘others and me’ distinction in terms of
technological efficacy is interesting, and leads to more research questions which we hope
to address in future work: what factors other than exposure contribute to higher levels of
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technological efficacy? Will greater use result in “use-effects” – in the sense that using a
technology more will persuade themselves that technology has a role in ageing?

The most frequently mentioned barriers to the adoption of smartphones are listed in
Table 1. They are mainly objective factors which the older adults cannot try to control
or avoid, such as high price of smartphone, declined mental and physical abilities.
The subjective factor is the lack of skill or knowledge to use smartphones, which can
be overcome by learning and practicing. These barriers provide practical clues in terms
of designing programs and services to improve the accessibility of smartphones for
older adults.

As for the role of smartphones in ageing, 8 interviewees mentioned they were
playful and enjoyable, which could help them to eliminate their boredom and even
became part of their lives (e.g. R1, R5, and R7): “[It has become] part of my life.
Because I stay at home, I [have] nothing to do. I play games [to] pass my time.” (R1).

Half of the interviewees also mentioned that using iPhone also provided a chance
for them to learn new things, to exercise their brains, hands and even legs (e.g. R1, R2).
In addition to meeting their entertainment needs, their informational needs are satisfied
which also connects to their desire to connect with the rest of the society, as captured in
the following reflection: “It keeps me young, keep me connected with young people.
There is this saying: You are as young or old as you think. So it is all in here [pointing
to his head]. I keep myself alert.” (R3).

Perceptions of Wearable Devices in Ageing. Smartphones have been around for some
years now, so even though it may not have been adopted much by older adults in our
research, there is prior exposure to it. In order to understand how older adults perceive
“new” technology, we went on to conduct focus groups on wearable technology. Only 2
out of the 26 focus group participants had seen or heard about wearable devices with
limited knowledge of their functions and usage. The rest did not even know that such
technology was available before the briefing. Nevertheless, 11 of them showed interest
in the devices and willingness to adopt it in their daily lives (e.g. G2R1, G2R4, and
G4R1), as articulated by one participant: “Yes, it’s best if I can wear it. It will tell me if
my blood pressure goes up or down… I want to buy something like this.” (G2R1).

Table 1. Barriers to the adoption of smartphones

Barrier No. of
interviewees

References
across
transcripts

Example

Lack of skill
or knowledge

9 99 (41.25 %) “I don’t know how to use this… I’m not
familiar with it.” (R5)

Financial issue 8 41 (17.08 %) “Because it’s very expensive…I’m
concerned about the money.” (R4)

Declined
mental ability

6 38 (15.83 %) “Sometimes I will forget… When I
want to pick up the phone, I will forget
which button to press.” (R8)

Declined
physical ability

6 24 (10.00 %) “I can’t see clearly if the words are too
small.” (R2)
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According to the collected responses, the desired functions of wearable devices can
be summarized into 5 categories (Table 2). Meeting navigational needs is notable with
participants expressing challenges in understanding changes to the transport system
with information being too complex for them. These responses provide practical
implications for wearable innovations for older adults, but also reflect their aspirations
for the technology.

5 Conclusion

Drawing on our on-going research with older adults, we report findings in this paper on
salient issues in ageing and discuss their implications for the design, attitudes and
intentions to use technology. We also explore realities of technology use in ageing,
highlighting both the barriers and aspirations of older adults for technological
interventions.

Acknowledgement. This research is supported by the National Research Foundation, Prime
Minister’s Office, Singapore under its International Research Centers in Singapore Funding
Initiative and administered by the Interactive Digital Media Program Office.

Table 2. Desired functions of wearable devices

Function No. of
participants

References
across
transcripts

Example

Health
monitoring

8 27 (27 %) “I hope there’s a watch, most importantly
it needs to tell us about our blood
pressure, whether it’s high or low.”
(G2R1)

Safety alert 3 28 (28 %) “If we have such device, we can wear it
when we are out. If there’s anything we
can press a button and let people know
where we are.” (G1R8)

Physical
support and
protection

4 20 (20 %) “Improve our physical strength, leg
strength, support my waist.” (G1R8)
“Able to protect from sunrays. Help us to
see things clearly.” (G2R4)

Navigation 2 7 (7 %) “I’m quite ‘blur’. I always alight at the
wrong stops when taking bus.” (G1R3)

Communication 2 4 (4 %) “With these devices we can update our
children where we are going. If anything
happens, they will know.” (G4R1)

372 N. Pang et al.



References

1. Mitzner, T.L., et al.: Older adults talk technology: technology usage and attitudes. Comput.
Hum. Behav. 26, 1710–1721 (2010)

2. Czaja, S.J., Lee, C.: The impact of aging on access to technology. Univ. Access Inf. Soc. 5
(4), 341–349 (2007)

3. McConatha, J.T., et al.: Turkish and U.S. attitudes toward aging. Educ. Gerontol. 30, 169–183
(2004)

4. Lasher, K.P., Faulkender, P.J.: Measurement of aging anxiety: development of the anxiety
about aging scale. Int. J. Aging Hum. Dev. 37(4), 247–259 (1993)

5. Bodine, C.: Aging well: the use of assistive technology to enhance the lives of elders. In:
Stephanidis, C. (ed.) HCI 2007. LNCS, vol. 4554, pp. 861–867. Springer, Heidelberg (2007)

6. Charness, N., Boot, W.R.: Aging and information technology use: potential and barriers.
Curr. Dir. Psychol. Sci. 18(5), 253–258 (2009)

7. Bean, C.: Meeting the challenge: training an aging population to use computers. Southeast.
Libr. 51(3), 17–26 (2003)

8. Karakas, S.: Digit span changes from puberty to old age under different levels of education.
Dev. Neuropsychol. 22(2), 423–453 (2002)

9. Gao, Q., Sato, H., Rau, P.-L.P., Asano, Y.: Design effective navigation tools for older web
users. In: Jacko, J.A. (ed.) HCI 2007. LNCS, vol. 4550, pp. 765–773. Springer, Heidelberg
(2007)

10. Li, H., et al.: Designing effective web forms for older web users. Educ. Gerontol. 38(4),
271–284 (2012)

11. Killeen, C.: Loneliness: an epidemic in modern society. J. Adv. Nurs. 28(4), 762–770 (1998)
12. Luo, Y., Waite, L.J.: Loneliness and mortality among older adults in China. J. Gerontol. Ser.

B: Psychol. Sci. Soc. Sci. 69(4), 633–645 (2014)
13. Heylen, L.: The older, the lonelier? risk factors for social loneliness in old age. Ageing Soc.

30, 1177–1196 (2010)
14. Chen, Y., Hicks, A., While, A.E.: Loneliness and social support of older people in China: a

systematic literature review. Health Soc. Care Community 22(2), 113–123 (2014)
15. Diggs, J.: Activity theory of aging. In: Loue, S., Sajatovic, M. (eds.) Encyclopedia of Ageing

and Publich Health, pp. 79–81. Springer, Boston (2008)
16. Chou, K.L., Chi, I., Chow, N.W.S.: Sources of income and depression in elderly Hong Kong

Chinese: mediating and moderating effects of social support and financial strain. Aging
Ment. Health 8(3), 212–221 (2004)

17. Litwin, H., Sapir, E.V.: Perceived income adequacy among older adults in 12 countries:
findings from the survey of health. Ageing Retire. Eur. Gerontol. 49(3), 397–406 (2009)

18. Stoller, M.A., Stoller, E.P.: Perceived income adequacy among elderly retirees. J. Appl.
Gerontol. 22, 230–251 (2003)

19. Aldrige, E.: Digital Inclusion and Older People. Age Concern, Enfield (2004)
20. Nahm, E.S., Resnick, B.: Homebound older adults’ experience with the internet and e-mail.

Comput. Nurs. 19, 257–263 (2001)
21. Miskelly, F.G.: Assistive technology in elderly care. Age Ageing 30, 455–458 (2001)
22. Hill, R., Beynon-Davies, P., Williams, M.D.: Older people and internet engagement:

acknowledging social moderators of internet adoption, access and use. Inf. Technol. People
21, 244–266 (2008)

23. Ridings, C.M. Gefen, D.: Virtual community attraction: why people hang out online.
J. Comput.-Mediat. Commun. 10(1) (2004)

Coping with Ageing Issues: Adoption and Appropriation 373



24. Leist, A.K.: Social media use of older adults: a mini-review. Gerontology 59(4), 378–384
(2013)

25. Dickinson, A., Gregor, P.: Computer use has no demonstrated impact on the well-being of
older adults. Int. J. Hum.-Comput. Stud. 64, 744–753 (2006)

26. Kobayashi, M., Hiyama, A., Miura, T., Asakawa, C., Hirose, M., Ifukube, T.: Elderly user
evaluation of mobile touchscreen interactions. In: Campos, P., Graham, N., Jorge, J., Nunes,
N., Palanque, P., Winckler, M. (eds.) INTERACT 2011, Part I. LNCS, vol. 6946, pp. 83–99.
Springer, Heidelberg (2011)

27. Bruner, J.S., Goodnow, J.J., Austin, G.A.: A Study of Thinking. Wiley, New York (1956)
28. Salthouse, T.A.: Why do adult age differences increase with task complexity? Dev. Psychol.

28(5), 905–918 (1992)
29. Finucane, M.L., et al.: Task complexity and older adults’ decision-making competence.

Psychol. Aging 20(1), 71–84 (2005)
30. Day, T. Bias against the elderly creates a negative view of aging (2010)
31. Cuddy, A.J., Fiske, S.T.: Doddering, but dear: process, content, and function in stereotyping

of elderly people. In: Nelson, T.D. (ed.) Ageism, pp. 3–26. The MIT Press, Cambridge (2002)
32. Blaine, B.E.: Understanding the Psychology of Diversity, 2nd edn. SAGE Publications,

Thousand Oaks (2013)
33. Chen, K., Chan, A.H.S.: A review of technology acceptance by older adults. Gerontechnology

10(1), 1–12 (2011)
34. Yi, M.Y., Hwang, Y.: Predicting the use of web-based information systems: self-efficacy,

enjoyment, learning goal orientation, and the technology acceptance model. Int. J. Hum
Comput Stud. 59(4), 431–449 (2003)

35. Guritnob, R.S., Siringoringo, H.: Perceived usefulness, ease of use, and attitude towards
online shopping usefulness towards online airlines ticket purchase. Procedia – Soc. Behav.
Sci. 81, 212–216 (2013)

36. Kurniawan, S., Mahmud, M., Nugroho, Y.: A study of the use of mobile phones by older
persons. In: Computer Human Interaction, Montreal, Canada (2006)

37. Mann, W.C., et al.: Use of cell phones by elders with impairments: overall appraisal,
satisfaction, and suggestions. Technol. Disabil. 16(1), 49–57 (2004)

38. Herz, J.C.: Wearables are totally failing to people who need them most. Wired (2014). http://
www.wired.com/2014/11/where-fitness-trackers-fail/

39. Angelini, L., et al.: Human factors considerations in the design of wearable devices. In:
ACM Conference on Pervasive and Ubiquitous Computing Adjunct Publication (2013)

40. Clarke, T.: Sync with the Pebble Watch. J. Prop. Manag. 78(3), 49 (2013)
41. MIO. Mio Alpha 2: Heart Rate Watch + Activity Tracker, 1 February 2016. http://www.

mioglobal.com/Mio-ALPHA-2-Heart-Rate-Sport-Watch/Product.aspx
42. Flick, U.: The Sage Qualitative Research Kit. SAGE Publications, Los Angeles (2007)
43. Mock, S.E., Eibach, R.P.: Aging attitudes moderate the effect of subjective age on

psychological well-being: evidence from a 10-year longitudinal study. Psychol. Aging 26(4),
979–986 (2011)

44. Ghasemzadeh, H., Loseu, V., Jafari, R.: Structural action recognition in body sensor
networks: distributed classification based on string matching. IEEE Trans. Inf. Technol.
Biomed. 14(2), 425–435 (2010)

45. Klack, L., Möllering, C., Ziefle, M., Schmitz-Rode, T.: Future care floor: a sensitive floor for
movement monitoring and fall detection in home environments. In: Lin, J.C., Nikita, K.S.
(eds.) MobiHealth 2010. LNICS, SITE, vol. 55, pp. 211–218. Springer, Heidelberg (2011)

374 N. Pang et al.

http://www.wired.com/2014/11/where-fitness-trackers-fail/
http://www.wired.com/2014/11/where-fitness-trackers-fail/
http://www.mioglobal.com/Mio-ALPHA-2-Heart-Rate-Sport-Watch/Product.aspx
http://www.mioglobal.com/Mio-ALPHA-2-Heart-Rate-Sport-Watch/Product.aspx

	Coping with Ageing Issues: Adoption and Appropriation of Technology by Older Adults in Singapore
	Abstract
	1 Introduction
	2 Literature Review
	2.1 What Ageing Brings
	2.2 The Role of Technology in Ageing

	3 Methodology
	3.1 Recruitment of Participants
	3.2 Data Collection
	3.3 Data Analysis

	4 Findings and Discussion
	4.1 Attitudes Towards Ageing
	4.2 Ageing-Related Issues
	4.3 Perceptions of Technology in Ageing

	5 Conclusion
	Acknowledgement
	References


