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Abstract

Background: To encourage older adults with chronic disease to use information and com-
munications technology (ICT) services effectively, it is necessary to identify users’ needs
and factors affecting acceptance.

Obijective: To identify the psychological factors affecting the acceptance of ICT services,
and the service-related preferences/priorities in home-dwelling South Korean older adults.
Method: We conducted focus group interviews with 2 groups of older adults (6 males
and 6 females, age = 65-75 years) with chronic diseases in June 2019. To identify which
services they prioritized, we made 20 service show cards, scored on a 5-point Likert scale.
Additionally, we utilized a self-developed semi-structured interview guide based on the
unified theory of acceptance and use of technology 3 model (UTAUT3) to comprehen-
sively identify how the factors affect older adults” acceptance.

Results: Most participants prioritized their autonomy and worried about being dependent
on ICT services. They were also reluctant to learn about and use new technology; feared
the social stigma related to “being old”; and were anxious that the use of ICT services
could result in deepened isolation. There was ambivalence regarding the impact of ICT
services on connection with family/acquaintances. The prioritized services were emer-
gency assistance (e.g., notifying family in case of emergencies), diet and exercise-related
information, and medication reminders. Service needs and psychological factors affecting
the acceptance differed by gender.

Conclusion: The ICT services offered to the elderly should be developed in a way that
guarantees autonomy and supports self-reliance. Services must also ensure the enhance-
ment of social networks and maintenance of connectedness with family. Older people
have a fear of learning new services; so, personal guidance and tailored education need
to be offered. Further, service development must reflect the diverse needs of each user.

Keywords: ICT, healthcare, acceptance, older adults, unified theory of acceptance and use of

technology 3 (UTAUT3) model

INTRODUCTION

The worldwide prevalence of chronic diseases in
older adults is on the rise (Stuckler & Siegel, 2011).
In South Korea, the prevalence rate of chronic
diseases among older adults amounts to 89.2%;
of this, 46.2% have 3 or more chronic diseases
(Oh, 2015). In coping with chronic diseases, life-
style medicine is essential (Rippe, 2019). Addi-
tionally, older adults tend to prefer home-based
care services (Miskelly, 2001; Rocha et al., 2013).
However, due to the high levels of caregiving
burden and the expenses involved, alternative
care services are necessary (Kang et al., 2010).

Information and communications technology
(ICT) can serve as an alternative because it ena-
bles the provision of services tailored to the needs
of older adults (Evchina & Lastra, 2016). Follow-
ing the breakout of COVID-19, ICT services func-
tioned as home-based healthcare and medical

service platforms for monitoring, surveillance,
detection, and prevention (Portnoy et al., 2020;
Goodman-Casanova, 2020; Ting et al., 2020).

A growing number of studies demonstrate the
use of ICT services among older adults. In these
studies, ICT services for older adults have been
focused mainly on supporting security (Mares-
ova et al., 2020), safety (Miskelly, 2001), com-
fortable environments (Evchina & Lastra, 2016;
Kashif et al., 2016), and psychological support
(Chen & Schulz, 2016; Jo et al., 2019). Further,
studies incorporating ICT into the management
of chronic diseases have demonstrated the ef-
fects of mHealth technology on cardiovascular
disease and diabetes management (Changizi &
Kaveh, 2017), telecare technology on timely in-
terventions (Gokalp et al., 2018), remote virtual
sign monitoring on reducing the rate of re-entry
and the number of days of hospitalization (Celler
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Table 1. Participant demographics.

baby boomers who have

recently retired (or their

Participant#  Age Gender Living alone Chronic disease h

, - spouses have retired),
1 66 Male No Hypertension, Diabetes and are undergoing life
2 71 Male No Backache, Angina pectoris course changes
3 65 Male No Diabetes 8€s:
4 67 Male No Hypertension, Diabetes, Backache . .
5 65 Male No Hypertension To .ldentlfy the psyc.ho-
6 73 Male No Angina pectoris logical factors affecting
7 66 Female No Hypertension, Backache the _acceptance of ICT
8 73 Female No Hypertension, Backache services, we need a sys-
9 75 Female No Backache tematic approach b§t§ed
10 66 Female No Hypertension on a theory. The unified
11 70 Female Yes Hypertension, Diabetes, Arthritis ~ theory — of acceptance
12 67  Female No Arthritis and use of technology

et al.,, 2003), and ICT on patient empowerment
to continue their health activities (Wildevuur &
Simonse, 2015; Alluhaidan et al., 2018). On the
other hand, ICT services are problematic in that
older adults have low digital literacy (Hasan &
Linger, 2016), have difficulty in using techno-
logical devices (dos Santos et al., 2016), and are
not familiar with the service contents (Heart &
Kalderon, 2013). Therefore, older adults are like-
ly to either be reluctant to adopt ICT services or
outright reject them (Steele et al., 2009).

Several studies have been conducted on factors
affecting older adults” acceptance of ICT services.
The results indicate that user experience (Hasan
& Linger, 2016; Hur, 2016; Reis et al., 2016), self-
efficacy (Hasan & Linger, 2016; Reis et al., 2016),
attitude (Reis et al.,, 2016), self-determination
(Hur, 2016), self-esteem, productivity, pleasure
(Hasan & Linger, 2016), and social bonds (Reis et
al., 2016) have positive effects on the acceptance
of ICT services.

However, to develop ICT services for chronic
disease management that can be accepted and
continuously used by older adults requires mul-
tilateral and practical investigation. This is evi-
denced by the fact that many older adults are
indifferent to or dislike using new technologies
(Kim, 2013), and might fail to specify unmet
needs that could be satisfied through services
made available by modern technology (Hornung
et al, 2017). Additionally, older adults’ socio-
cultural background could influence the psy-
chological factors affecting their acceptance of
ICT services (Niehaves & Plattfaut, 2014) Their
experiences of life could also vary depending on
gender, with men undergoing post-retirement
physical deterioration and psychological atrophy
(Hwang et al., 2018). Therefore, this study aimed
to identify the factors affecting the acceptance of
ICT services as well as the service-related priori-
ties and preferences in older adults aged 65 to
75 years living in South Korea. Identifying these
factors is important as people who are currently
in this age bracket belong to the generation of

(UTAUT3) model (Farooq
etal., 2017) has been widely adopted to describe
the acceptance of technology by older adults
(Chen & Chan, 2014; Vassli & Farshchian, 2018).
The UTAUTS3 includes factors such as hedonic
motivation, price value, and personal innova-
tiveness, which have been added to the former
model. Thus, we utilized the UTAUT3 model to
comprehensively identify how these factors af-
fect older adults” acceptance of ICT services.

Accordingly, this study addressed the following
questions:

(1) How do older adults currently manage chron-
ic diseases, which chronic disease management
ICT services reflect potential or unmet needs,
and what are the priorities in terms of services?
(2) How do the psychological factors reflected
by the users’ socio-cultural background (e.g., re-
tirement, gender role, etc.) affect the acceptance
of ICT services?

(3) What is the overall attitude of older adults to-
ward ICT services and how can their attitudes
be improved?

METHODS

Data sources

For this study, we utilized focus group interviews
(FGls), which is “a qualitative research method
that is based around a one-off group discussion
on a specific topic” (Hopkins, 2016). To this end,
we recruited 2 groups (6 males and 6 females) of
older adults. The inclusion criteria were hospital-
ization for chronic diseases within the previous 3
years, aged 65-75 years, and living alone or with
a spouse. Participants were recruited through a
research company named P&S Jungsung Re-
search Co. Ltd.

Table 1 presents the demographic characteristics
of the 12 participants. Participants’ average age
(standard deviation) was 68.6 (3.60) years. The
average age of males was 67.7 (3.44) years and
that of females was 69.5 (3.83); 11 participants
lived with their spouses. FGIs were conducted
by distinguishing gender, which reduced the
burden of elderly people feeling awkward, and
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Figure 1. The 20 show cards representing services to assess participants’ priorities.

strengthened the formation of consensus to en-
courage more in-depth conversations.

The concerned institutional review board ap-
proved this study ((WNUIRB-2019-05-006-005).
Written informed consent was obtained from the
participants before the commencement of data
collection. Each focus group interview lasted
approximately 2 hours. Video and voice record-
ings were conducted simultaneously in the room
assigned for the interview. We assured the par-
ticipants that the collected data would be an-
onymized and that they could withdraw at any
time without being judged.

Procedure and data analysis

We conducted a 3-step qualitative data analysis us-
ing the transcribed recordings. First, we examined
the daily life and self-healthcare of older adults.
The main questions asked were: (1) How is your
ordinary life? (2) What do you do for your health?

Second, we examined the necessity and self-
sufficiency of 20 high-valued ICT services for
aging well (Christophorou et al., 2016; Figure 1),
and measured them using 5-point Likert scales
ranging from “Not at all necessary” to “Fully
necessary” and from “Not at all sufficient” to
“Fully sufficient”, respectively. Explanations for
each service given in Figure 1 were presented

Necessity * 19 *20

* 18
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*2 17 019
+5
Legend
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10Q. Needed and met.
2Q. Neaded, but not met(unmet neads).
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to the participants. The
list of services comprised
the following: (1) Contact
Assistance, (2) Messaging,

b (3) Wake-up Alarm, (4)
o2 Go-to-Bed Reminder, (5)

o O1 8;5 Window Monitoring, (6)
Os 012 O3 Medication Services and
0 o Reminders, (7) Object Lo-

948 012 cation Assistance and Re-
minder, (8) Motivation for

Physical Activity, (9) Physi-

o cal Activity Guide Servic-

es, (10) Agenda Services,

P (11) Event/Group Activities,

(12) Appointment Remind-

Self-Sufficiency ers, (13) Shopping, (14) Di-

Figure 2. Quadrant plot for the 20 services by gender.
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Table 2. Semi-structured interview questions based on the unified theory of acceptance and use of technology

(UTAUT3) model.

Theme Questions

Performance expectancy ~ What do you expect from an ICT healthcare device for self-care?
Which function do you think is the most useful?

Effort expectancy What are the difficulties you face while using ICT healthcare devices?

Ideally, what should be made easier by using ICT healthcare devices?

Social influence
device usage?

How much are you influenced by your acquaintances regarding ICT healthcare

What do the people around you think about your use of ICT healthcare devices?

Barriers and facilitating
factors

What are your concerns regarding the use of ICT healthcare devices?
What could make you use such a device to a greater extent?

Hedonic motivation
devices?

How would you describe the pleasure you feel when using ICT healthcare

Cost

What is your expectation of cost regarding the use of ICT healthcare devices?

Personal innovativeness

Are you usually interested in using new devices such as smartphones?

What do you think about learning how to use smart devices?

etary Assistance, (15) Periodic Advice, (16) No-
tifications, (17) Dangerous Objects Adviser, (18)
Dangerous Situations Adviser, (19) Fall Detection
and Alerting, and (20) Call for Help and Alerting.
The collected data were placed on a quadrant
chart (Figure 2), centered on necessity (y-axis)
and self-sufficiency (x-axis), by calculating the
average value of each service by gender.

Third, to identify the psychological factors af-
fecting the acceptance of ICT services, we asked
questions regarding the older adults” usual per-
ceptions using semi-structured interview ques-
tions based on the UTAUT3 model. We imple-
mented the 6 stages of thematic analysis sug-
gested by Braun and Clarke (2006) to categorize
themes and concepts. Two authors read the
entire transcripts three times to become familiar
with the data, generated initial codes, organized
them into separate themes and concepts using
the UTAUT3 model (Farooq et al., 2017), and
reached a consensus regarding opinions on the
themes and concepts. Questions related to the
following 7 themes presented in the UTAUT 3
model were utilized: performance expectancy,
effort expectancy, social influence, barriers and
facilitating factors, hedonic motivation, cost, and
personal innovativeness (Table 2).

REsuLts

Daily life and self-care management

Males: vacantness and despondency; females:
usualness and connectedness

The results showed that male participants experi-
enced boredom and vacantness after retirement
and that they felt frustrated and despondent in
their newfound routine.

“There’s nothing to do every day ... | am becom-
ing very lazy...” (Interviewee #2)
“| don’t know what to do.” (Interviewee #5)

“I don’t have anything special to do, so sometimes
| feel suffocated in daily life.” (Interviewee #6)

Contrastingly, female participants expressed that
their everyday lives proceeded as usual, and re-
ported engaging in various group activities.

“I wake up at 4:00 a.m. ... | get back home from
church around 6:30 a.m., and eat breakfast by
7:00 a.m....” (Interviewee #7)

“I do line dance class on Mondays and Wednes-
days, Korean dance class on Tuesdays and Thurs-
days, and on days | don't go anywhere, | hang
out with my friends.” (Interviewee #10)

The insecurity of home treatment

Both male and female participants reported be-
ing insecure about home treatment. They report-
ed that, after discharge from the hospital, they
did not care about lifestyle management; their
only concern was taking their medication. None-
theless, medication adherence was not high, and
they had concerns about the side effects of drugs
since they had to take large amounts and various
kinds of medicine.

Further, although they were aware of the impor-
tance of diet and weight control in daily life, they
said it was difficult to practice control.

“Sometimes | forget to take my medicine, so, after
a year of treatment, | still have a month’s worth
of medication left.” (Interviewee #2)

“I took a lot of medicine, so much so that I didn’t
even know there were aspirins or 2 thrombotic
drugs...” (Interviewee #2)

“... 7 tablets in the morning, but the medicine
could have several side effects, so | try to take
less medicine ...” (Interviewee #3)

“I' was told | should not eat salty dishes... But that
didn’t work.” (Interviewee #6)
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Moreover, they were dependent on the medical
staff for disease management but reported that
they could not receive sufficient consultation.

“There are so many patients ... | can’t say any-
thing because he (the doctor) is just looking at
the computer.” (Interviewee #3)

“I take medicine as much as the physician gives
me, and if the physician advices me to take an
examination, | just take it.” (Interviewee #8)

Necessity and self-sufficiency regarding ICT
services

We examined the necessity and self-sufficiency
of ICT services among the 20 high-valued ICT
services for aging well proposed by Christo-
phorou and colleagues (2016). We calculated
each services’ average of necessity and self-suf-
ficiency and presented in a plotted graph. The
average of necessity was 3.37, and that of self-
sufficiency was 3.23. We used the averages as
borderline values and separated (plotted) 20 ser-
vices in(to) 4 quadrants by gender (Figure 2). Ser-
vices in the first quadrant (I) had both higher than
average necessity and self-sufficiency which are
considered as needed, and the older adults cur-
rently use them sufficiently. The second quad-
rant (I) includes services with higher necessity
and lower self-sufficiency compared to the av-
erage; these services are considered as unmet
needs. The services in the third quadrant (I1l) had
necessity and self-sufficiency lower than aver-
age, and they are reported as neither needed nor
sufficient. Finally, services in the fourth quadrant
(IV) includes services with lower necessity and
higher self-sufficiency compared to the average,
and they are considered as not needed but suf-
ficient services.

Female participants denoted more service items
in the second quadrant (Il) compared to males,
implying that women tend to have more unmet
needs. For both male and female participants,
services regarding emergency assistance as (18)
Dangerous Situations Adviser and (20) Call for
Help and Alerting were demonstrated as need-
ed but insufficient. Additionally, males demon-
strated a need for lifestyle management services,
such as (14) Dietary Assistance, and (9) Physical
Activity Services. The female participants dem-
onstrated a need for self-management services,
such as (6) Medication Service and Reminders;
and assistance services, such as (7) Object Loca-
tion Assistance and Reminder and (12) Appoint-
ment Reminders.

In terms of Daily Life and Self-Care Management,
the elderly showed an insecure attitude toward
home treatment. Nevertheless, here we found
that they desire to manage their life if they can.

Themes and concepts in ICT-based services
Participants were also asked about the psycho-
logical factors influencing their use of ICT-based
healthcare services. In this subsection, the data
are organized by the themes of the UTAUT3
model.

Performance expectancy

Autonomy

In response to our question, the older adults de-
nied the necessity of any ICT services. However,
we discovered that they are afraid of losing their
autonomy by using these services. Generally,
participants considered independence and au-
tonomy as important values; that is, rather than
relying on ICT-based services, they wanted to do
what they could on their own. Additionally, they
wished for ICT services to help them become
more autonomous.

“I don’t need them (ICT services) at all.” (Inter-
viewee #2)

“I don’t need help regarding anything I do.” (In-
terviewee #4)

“Older people don't want them (ICT services).
Young people might want to be more comfort-
able.” (Interviewee #6)

“Since I have a lot of family members, | wish it (an
ICT service) would check their birthdays and let
me know.” (Interviewee #7)

Notification
The participants also replied that they needed
service to alert their families in case of illness/
emergency.

“I think it’s most important that the device auto-

matically detects and informs my family if I col-
lapse and do not wake up after a while.” (Inter-
viewee #3)

“If you fall when you're alone, nobody knows. It
would be great if it could automatically inform
the hospital or 119 (emergency service) ...” (In-
terviewee #2)

Health-related behaviors

The participants responded that they needed ser-
vices that would help them support their health-
related behaviors.

“When I go to the gym, there are instructors, but
I can’t repeatedly question them unless | pay for

them ... | wish it (ICT services) could provide
me with the right tips for what | need ..."” (Inter-
viewee #2)

“(I want) ICT services which alert me to exercise
in the morning, alert me time to take medicines,
give me proper dietary suggestion, like, ‘You
would be better off cutting back on eating meat.”
(Interviewee #4)
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Effort expectancy

Learning new technology

Respondents reported that they had difficulty in
learning new ICTs.

“It’s hard to learn (how to use new devices).” (In-
terviewee #10)

“I think it (using new ICT) is stressful until | get
used to it.” (Interviewee #11)

Continuous use concerns

Participants were concerned about the continu-
ous use of the ICT services in case they did not
operate normally (e.g., errors or malfunctioning).

“If it breaks down, it’s hard to repair and trouble-
some to call someone.” (Interviewee #8)

Social influence

Free will

Participants demonstrated that it is not common
to use ICT services on the recommendation of
the people around them. Rather, their preferenc-
es for using specific services and their priorities
were more important than the social recommen-
dations they received.

“(To begin using ICT-based services/devices), we
need to have felt inconvenienced in some way
first. We must need it (ICT service). It shouldn’t
be forced.” (Interviewee #5)

Concern about others” opinions
Although recommendation from others regard-
ing their need to accept ICT services was not im-
portant, participants reported caring about oth-
ers’ perceptions and opinions about what they
used in their daily lives. The older adults tended
to think that relying on ICT for healthcare proves
that they are old.
“When | use this, | feel old. | hate this because I’'m
afraid my children may feel | am getting too old.”
(Interviewee #11)

Facilitating and barrier factors

Being watched is not a big deal

Among our sample, rather than worrying about
privacy (i.e., being hesitant to use services that
may deliver their personal information to compa-
nies and people they do not know), participants
reported wanting to feel like they were being
watched and that they were connected to others.

“If my children keep a watch and monitor this (a
camera-related ICT service), | don’t care, I'd rather
be more thoroughly monitored.” (Interviewee #5)

Reducing interactions with people

Meanwhile, they were also concerned that the
frequency of visits and telephone calls from their
children would be reduced if their children could

monitor their health status through ICT services.

“I'm worried that if | use this, | won’t be able
to get in touch with my children. Because, (if |
asked) ‘Why don’t you come over to my house
one of these days?” they would say, ‘Dad, we
don’t have to. You're all right. | know everything
about you through the device.” They might reach
such conclusions ... I'm afraid that the device
could allow for them to neglect calling or visiting
me frequently.” (Interviewee #3)

There exists ambivalence in the desire for being
watched (facilitating factor) and concern about
reduced interaction with people (barrier factors).

Hedonic motivations

Cure for boredom and facilitating connections
The older adults hoped to use ICT services for
leisure, for instance, as a source of information
and entertainment and to watch the news or vid-
eos, such as movies, dramas, or footages. Addi-
tionally, they hoped to use the services to assist
them in communicating with family members
and to acquire useful information regarding daily
living (food, shopping, popup events, etc.).

“There’s nothing to do at home. | don’t have any-
thing to do other than browsing the Internet or
using the cellphone.” (Interviewee #1)

“I wish I could have more contact with my family
through this.” (Interviewee #6)

“When | searched for better recipes, | could find
lots of good information.” (Interviewee #9)

Cost

Affordability of products

The participants, who have no economic income
owing to being retired, were very sensitive to the
pricing of products and provided overall nega-
tive responses to products with high prices.

“Twenty different types of ICT services would be
nice. Nonetheless, it’s an economic matter.” (In-
terviewee #5)

“I don’t need anything expensive.” (Interviewee #11)

“I don’t understand why I should pay a few hun-
dred thousand won for each (of these services).
Why would I buy a feature that | can’t use any-
way?” (Interviewee #8)

Personal innovativeness

Familiarity with smartphones

There were individual variations in participants’
usage of ICT services. Generally speaking, it
was found that mobile phones (smartphones)
are mostly utilized for what can be considered
a “usual” use.

“A smartphone is an intimate thing. Without it, |
feel incomplete and perpetually curious about
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Performance Expectancy
“Autonomy, independence”
“I want my family notified in case of an emergency.”
“I need an explanation how to eat healthy and exercise.”

Effort Expectancy
“I'm afraid of using new devices.”
“I'm afraid there will be frequent breakdowns.”

Social Influence
“I'fuse itif | want to.”
“I'm concerned about other's opinion about the devices | use.”

Barrier-Facilitating Factors
“It's not a Dig deal to be watched ”
“I'm afraid I'll be alienated from my tamily."

Hedonic Motivations
“I want to use it for entertainment and to stay connected with
those around me.”

Cost
“l can’t buy it if it's expensive.”

Personal Innovativeness
“I'm used to using smartphones.”

Figure 3. Factors related to acceptance of ICT healthcare devices.

life, the necessity of and self-

sufficiency regarding health-

care ICT services, and accept-

ance of ICT-based healthcare

devices. So far, solutions for

increasing ICT service ac-

ceptance have been focused

mainly on developing top-

notch technologies (de Belen

Use Intention et al., 2019). However, as pro-

for vider-oriented  technologies,

they have struggled to be

accepted. Therefore, we ap-

plied a person-centered care

approach that examines indi-

viduals” problems and needs

in a narrative way (Wildevuur
& Simonse, 2015).

ICT Healthcare
Devices

The participants of this study
were relatively younger South
Korean older adults (aged
65-75), who had prior experi-
ence of using the latest smart

who might have been attempting to contact me.”
(Interviewee #8)
“I feel uneasy and worried if | don’t carry my
phone. It’s like | have left something important
behind.” (Interviewee #12)

“It (cellphone) has to be by my side at home as
well.” (Interviewee #10)

Individual variance in usage and experience
Although the respondents were using a mobile
phone, there was considerable variance in uti-
lization level. For example, many of them used
online banking services, but some of them didn’t
use them due to security concerns. Moreover,
individual experience also has a significant im-
pact on personal innovativeness. For example,
a participant who had an experience of using a
tablet PC had favorable views on the device and
service.

(Some participants replied with “No” to the
question “Do you use online banking?”), “I don't
use online banking because | think there might
be a security problem.” (Interviewee #2)

(Some participants said “Yes” in reply to the
question “Have you ever used a tablet PC?") “I
loved it. My daughter said, ‘"Mom, you can watch
YouTube with this.”” (Interviewee #10)

Figure 3 depicts a schematic diagram of themes
and concepts related to the participants’ accept-
ance of ICT healthcare devices.

DiscussioN

To investigate the psychological factors affecting
home-dwelling older adults’ acceptance of ICT-
based healthcare services through qualitative
analyses, we interviewed them about their daily

devices. Thus, keeping in mind our very specific
sample, we believe our study offers important
implications for the future development of ICT-
based healthcare devices and services that may
come to better reflect the values and preferences
of these end-users. Overall, the attitude of older
adults toward ICT can be summed up as “seems
necessary but | am still hesitant”; in other words,
they feel they need help in daily life and health-
care management, even though they don’t want
any intervention or change in lifestyle.

Three psychological factors that older adults feel
like “seem necessary” were found, and we sug-
gested strategies to encourage each of the neces-
sity aspects.

First, the older adults in our study want to be
motivated and live actively and autonomously
through ICT-based healthcare services. A previ-
ous study corroborated our findings that older
adults seem to want healthcare devices that
ensure their independence (Vassli & Farshchian,
2018). In the interview about their daily life and
self-care management, older adults displayed an
insecure attitude toward home treatment. They
often forgot to take their medication on time. Ad-
ditionally, despite their awareness regarding the
importance of exercise and a healthy diet, their
rates of implementing these behaviors were low.

Nevertheless, they want to empower their passive
lifestyle by managing it more actively through
ICT services. A number of studies have found
this tendency (Wildevuur & Simonse, 2015, Allu-
haidan et al., 2018). Typically, females displayed
a tendency to require services on which they
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could be dependent (e.g., alarms, object loca-
tion tracking and medication reminders), where-
as males seemed to desire services that could
aid them to live actively and autonomously (e.g.,
physical activity services providing tips/lessons,
meal preparation assistance). Prioritized services
were varied based on individual lifestyle, socio-
economic status, physical and mental function-
ing, preferences, and characteristics (Ghasemi et
al., 2017 Therefore, various services satisfying
older adults” individual requirements need to be
developed (Lee, 2018). In addition, as a common
necessity for health management, services im-
proving medication adherence are strongly rec-
ommended. Apart from the results, efforts will
be needed to develop services that provide geri-
atric support (e.g. vision-, hearing-, kinesthetic-,
and cognitive decline-related support) for older
adults to live independently and autonomously
(Fischer et al., 2014).

Second, the older adults in this study felt they
need services to help in emergency situations.
Participants reported that they would like for the
ICT-based healthcare devices to perform safety
functions, such as notifying their family mem-
bers/acquaintances in the event of an emergency
(e.g., sudden health deterioration, falling, or fire)
they cannot manage by themselves. In a previous
study from which we extracted the 20 proposed
services, older adults and their caregivers also
rated safety-related functions as essential (Christo-
phorou et al., 2016). Therefore, developing emer-
gency notifications is strongly recommended.

Third, prior technology experience can increase
older adults’ likelihood of adopting new technolo-
gies (Lazaro, Lim, Kim, & Yun, 2020). The partici-
pants claimed that they prefer using ICT technolo-
gy for leisure, such as seeking information, playing
games, and shopping (Ivankina et al., 2017). In ad-
dition, they were using ICT services for communi-
cation with family and acquaintances. Therefore,
it is possible to incorporate health care services
into ICT services already used by older adults.
For example, guiding them on how to exercise
during leisure time, giving them information on
healthy diets and shopping for healthy ingredients,
and informing them of their health status through
mobile apps. This will encourage older adults to
make good use of ICT-based healthcare and feel
like active users (Hoenig et al., 2003).

We also identified psychological factors related
to “being hesitant” and suggested new solutions
for the related aspects.

First, they regarded learning new things as a
nuisance. The interviewees in this study showed
fear of using new services. They felt uneasy
about using the new device because they have

had an experience of having difficulty learning
how to operate new technology, needing some-
one to help them, and worrying about break-
ing it. Moreover, even though the development
of electronic devices has led to the creation of
many new functions, they tend to only use those
that they are familiar with. It is corroborated by
previous researches (Castilla et al., 2018; Kapa-
dia et al., 2015), and this can lead to a strong
rejection of these newer devices (Pal et al., 2018).
Therefore, ICT-based healthcare devices should
be designed to be simple and easy to operate. It
is also recommended that an easy-to-understand
manual containing large pictures and simple
descriptions be provided, and service centers
where older adults can get help easily be set up
(Vassli & Farshchian, 2018).

Additionally, fear may have a negative impact on
use intention and acceptance because it reduces
the impact of the positive aspects of the utility of
ICT-based services/devices. It has been shown
that the lower the digital literacy, the higher the
fear regarding technology use (Lee & Huang,
2014). A preliminary study also discovered that
older adults with regular ICT training are more
likely to use ICT services (Hasan & Linger, 2016).
Therefore, to give older adults the necessary
training on use and maintenance, educational
programs teaching service utilization should be
developed at the same time as ICT services (Xie,
2012; Zhao et al., 2020).

Second, they had anxiety about their families re-
lying too much on ICT services and consequent-
ly, reducing contact or visits. Prior researches
have also pointed out that using ICT services
may potentially replace human interactions and
make older adults feel lonelier (Abolhassani et
al., 2019). In this context, studies have also found
that older adults feel isolation anxiety (Kirmizio-
glu etal., 2009), loneliness (Holmén & Furukawa,
2002), and boredom (Bantwal, 2016) in their
daily lives. Therefore, ICT services should be de-
signed to facilitate connections with family and
acquaintances. While ICT healthcare devices
had been developed for monitoring and assis-
tance of older adults so far (Rosado, Abdasolo, &
Silva, 2019), it is recommended that they now
be used as communication tools for older adults
and their descendants.

Third, the older adults in our study were also
concerned about the possible social stigma that
comes with being perceived as “old people” ow-
ing to their need to rely on ICT services. A previ-
ous study also reported that acceptance toward
such services/devices was found to be lowered
because of a social stigma (Abolhassani et al.,
2019). Therefore, the shape, size, and color of the
devices providing ICT services should be suit-
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able for the elderly while also remaining trendy.
Furthermore, to relieve social stigma, it is impor-
tant to proliferate the social atmosphere with ICT
healthcare devices. Such cultural change would
require the support of government policy tools,
such as pilot projects, promotion programs, and
cost assistance.

CONCLUSION

The development of ICT services related to medi-
cation reminders and emergency notifications
must be prioritized in the context of home-dwell-
ing older adults with chronic diseases. It should
be strongly considered to include autonomy em-
power services, motivating services, and provi-
sion of real-time feedback. Additionally, emotion-
al support may be needed to help them commu-
nicate with their families, which may help reduce
boredom and loneliness. Meanwhile, since older

adults have a high degree of fear and reluctance
regarding the use of digital devices, ICT services
must be easy to operate, and older adults must
receive the required training to facilitate familiari-
zation. Further, accounting for gender differences
and preferences during product and service de-
velopment is necessary. Finally, policymakers
and stakeholders must make greater efforts to
promote social acceptance of the care of older
adults through ICT services.

LIMITATIONS

As this is a qualitative study, the sample size was
small, limiting the representation of South Kore-
an home-dwelling older adults. Further, the pre-
sent results cannot be generalized to all South
Korean older adults because the participants
were relatively younger older adults.
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