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Abstract

Background: Advancementsin science and various technologies have resulted in people having access to better health care, a
good quality of life, and better economic situations, enabling humans to live longer than ever before. Research shows that the
problems of loneliness and socid isolation are common among older adults, affecting psychological and physical health. Information
and communication technology (ICT) plays an important role in alleviating social isolation and loneliness.

Objective: Theaim of thisreview isto explore ICT solutions for reducing social isolation or loneliness among older adults, the
purpose of ICT solutions, and the evaluation focus of these solutions. This study particularly focuses on customized ICT solutions
that either are designed from scratch or are modifications of existing off-the-shelf productsthat cater to the needs of older adults.

Methods: A scoping literature review was conducted. A search across 7 databases, including ScienceDirect, Association for
Computing Machinery, PubMed, |EEE Xplore, PsycINFO, Scopus, and Web of Science, was performed, targeting ICT solutions
for reducing and managing social isolation and loneliness among older adults. Articles published in English from 2010 to 2020
were extracted and analyzed.

Results: From the review of 39 articles, we identified 5 different purposes of customized ICT solutions focusing on reducing
social isolation and loneliness. These were social communication, social participation, a sense of belonging, companionship, and
feelings of being seen. The mapping of purposesof ICT solutionswith problemsfound among older adultsindicatesthat increasing
socia communication and social participation can hel p reduce socia isolation problems, whereasfulfilling emotional relationships
and feeling valued can reduce feelings of loneliness. In terms of customized ICT solution types, we found the following seven
different categories: social network, messaging services, video chat, virtual spaces or classrooms with messaging capabilities,
robotics, games, and content creation and management. Most of the included studies (30/39, 77%) evaluated the usability and
acceptance aspects, and few studies (11/39, 28%) focused on loneliness or social isolation outcomes.

Conclusions: Thisreview highlights the importance of discussing and managing social isolation and loneliness as different but
related concepts and emphasi zes the need for future research to use suitable outcome measuresfor evaluating | CT sol utions based
on the problem. Even though awide range of customized ICT solutions have been devel oped, future studies need to explore the
recent emerging technologies, such as the Internet of Things and augmented or virtual reality, to tackle social isolation and
loneliness among older adults. Furthermore, future studies should consider eval uating social isolation or lonelinesswhile developing
customized ICT solutions to provide more robust data on the effectiveness of the solutions.

(IMIR Ment Health 2022;9(3):€34221) doi: 10.2196/34221
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Introduction

Background

Advancementsin science and various technol ogies have resulted
in people having access to better health care, agood quality of
life, and better economic situations, enabling humans to live
longer than ever before. It is estimated that the number of older
adults (aged =65 years) in the population, as of 2020, is
approximately 727 million, and this number is expected to
increaseto 1.5 billion, which will be approximately 16% of the
world’'s population by 2050 [1]. Humans are social beings; we
arebiologically and psychologically hardwired to stay connected
and be social with other people. If this socialnessistaken away
from us, it can lead to socid isolation and loneliness. According
to De Jong Gierveld et a [2], loneliness is defined as the
subjectivefeeling of being alone, whereas social isolationisthe
objective lack of social connections with other people. This
review focuses on both social isolation and loneliness.

Studies show that the problems of loneliness and social isolation
are much more common among older adults because of various
factors such as living aone, the loss of family members or
friends, chronic illness, and physical conditions. [3,4].
Furthermore, the recent COVID-19 pandemic has, without
doubt, affected people belonging to al age groups. The
COVID-19 quarantine restrictions have changed people’s daily
lives, resulting in reduced socia interaction and socid
participation [5]. Asaresult, there has been an increased focus
on socid isolation and lonelinessin all ages, especially in older
adults [6]. Both social isolation and loneliness affect people
psychologically by increasing stress, anxiety, depression,
dementia, Alzheimer disease, cognitive decline, and the risk of
suicide [7-9]. In addition, the same studies show that social
isolation and loneliness affect people biologically by increasing
the risk of many health conditions such as high blood pressure,
aweakened immune system, obesity, heart disease, and death.
Therefore, with this ongoing pandemic and social distancing
norms, there is a need for everyone (not least older adults) to
stay connected to prevent, reduce, and manage socia isolation
and loneliness.

Information and communication technology (ICT) can play an
important role in aleviating socia isolation and loneliness
[10-12]. Social networking services such as Facebook and
WhatsApp focus on connecting userswith their family or friends
and enhancing socia relationships. However, the existing
commercia off-the-shelf (COTS) productsor applicationssuch
as Facebook mostly cater to the younger generation and do not
consider the needs of older adults [13,14]. As a result, older
adultsfind it difficult to adapt and use these technologies [15].
Therefore, there is a necessity to design customized solutions
for older adults that are either designed from scratch or
modifications of existing COTS products or applicationstailored
to the needs of individuals or groups. Although there have been
some attemptsto design and develop customized I CT solutions
that are catered to older adults for managing social isolation or
loneliness [16], there is a need to summarize current empirical
research on these customized | CT solutionsto understand what
theexisting ICT solutions provide and what purpose they have.
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Currently, there are some literature reviews summarizing ICT
solutions (see the Related Research section below) that address
social isolation or loneliness for older adults. However, to the
best of our knowledge, there is no literature review that
summarizes only customized ICT solutions that are designed
for older adults for reducing social isolation or loneliness.

In addition, in general, there are different mechanisms and
purposesin devel oping solutionsthat target social isolation and
loneliness [17,18]. For example, messaging applications focus
on improving social communication among older adults to
reduce their social isolation. In addition, recent technology has
developed a long way and introduced socia robots for older
adults that provide companionship to combat loneliness [19].
Therefore, finding out the purpose of each ICT solution will
help in choosing the appropriate solution for managing social
isolation or loneliness. Hence, to address this gap, this review
summarizesthe customized |CT solutionsthat are designed for
older adults for reducing social isolation and loneliness. In
addition, this review investigates the purpose of each ICT
solution and the evaluation focus of these solutions.

The following research questions have been identified and
addressed in this study: (1) What were the purposes of the
customized ICT solutions for reducing socia isolation or
loneliness? (2) What are the customized | CT solutions proposed
for reducing social isolation or loneliness among older adults?
(3) What aspects of customized ICT solutions have been
evaluated?

Thisstudy updatesthe existing literature with the latest evidence
on ICT solutions, focusing on social isolation or loneliness
among older adults. This review aso intends to provide
practitioners and researchers in this field with a better insight
into how to manage social isolation or loneliness among ol der
adults by distinguishing different types of ICT solutions, the
purposes of these solutions, and what has been evaluated.

Related Research

In this section, we will present previous literature reviews that
exclusively investigated ICT interventions targeting social
isolation or loneliness among older adults to position our
literature review and knowledge contribution. Below, Table 1
providesasummary of the current literature reviews, describing
theyearstheliterature review covers, the problemsinvestigated,
whether the literature review included customized solutions,
the purpose of the ICT intervention, and the types of ICT
interventionsidentified in their studies.

As shown in Table 1, 6 reviews provided empirical evidence
of ICT solutions for reducing loneliness or social isolation
among ol der adults. However, they mostly covered general ICT
use, computer training, and existing social network impact and
included less customized solutions or did not include them at
al [11,12,20-23]. The review by Baker et a [10] included
studies with existing COTS applications as well as small-scale
studies that developed prototypes or applications. They
addressed socia isolation and focused on solutions that
increased social participation. In the same review, they found
that social networking services (5 COTSand 8 customized) and
touch screen—based interventions (1 COTS and 8 customized)

JMIR Ment Health 2022 | vol. 9 | iss. 3| €34221 | p. 2
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Thangavel et a

were primarily used to combat social isolation. None of the of the ICT interventions were not examined explicitly in those
reviewsin Table 1 covered only customized solutions that were
designed specifically for older adults. In addition, the purposes

reviews.

Table 1. Overview of existing literature reviews of information and communication technology (ICT) interventions.

Purposeof ICT interven-

Yearsincluded Probleminvestigat- Included customized tion covered (Research Types of ICT interventions (part of research
Source in the review ed solutions guestion 1) question 2)
Bakeretal  2000to August Socia participation Yes(23out of 36in- Not covered «  Touch screen technology
[10] 2016 and reducing social  cluded studies) «  Socia networking services
isolation o Adaptation of existing technology plat-
forms
e Useof games
e ICT training
Chen and 2002 to 2015 Social isolation (but  Yes (3 out of 25in-  Not covered o  Generd ICT use
Schulz [11] included both loneli-  cluded studies) «  Socia networking services
nessand social isola «  Telephone befriending
tion) «  Video games
o Virtual pet
Ibarraetal  Until January ~ Social isolationand  Yes(10out of 25in- Not covered «  Generd internet use for interaction (eg,
[12] 2020 loneliness cluded studies) discussions in forums) and email
«  Video chat
«  Socid networks
«  Virtua spaces or classrooms with mes-
saging capabilities
.  Messaging services
o Virtual companions
o Phonecals
Khosravi et 2000 to 2015 Social isolationand  Yes (6 out of 34in-  Not covered o  Generd ICT use
a [20] loneliness cluded studies) « Video game
« Robotics
e Personal reminder information and so-
cial management system
«  Asynchronous peer support chat room
« Socia networking sites
o Telecare
« 3D virtua environment
Nooneetal 2004toApril 7, Social isolationand Not included Not covered Only 1—videoconferencing
[21] 2020 loneliness
Choi et d 2001 to July Loneliness Not included Not covered Not categorized but included only computer
[22] 2012 training and general ICT use studies
Casanovaet 2002 to 2019 Loneliness Not included Not covered Not categorized but included only general
a [23] ICT use, computer training, and social net-
work studies
Methods process, practical screening of articles, extraction, and analysis
of data.
Overview

This paper undertakes a scoping review of the literature to
summarize the customized ICT solutions for reducing social
isolation or loneliness among older adults. We conducted a
scoping literature review in which the mnemonic population,
concept, and context guided the focus [24,25]. The population
in question was older adults. The concept related to customized
ICT solutions proposed for reducing social isolation or
loneliness among older adults. The context was the setting; that
is, where these types of ICT solutions are being used (eg, in a
private home or in anursing home). The review process started
with planning the review protocol and continued with a search
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Search Strategy

Electronic searchesfor this study were conducted in December
2020 using the following seven databases. ScienceDirect,
Association for Computing Machinery, PubMed, |EEE Xplore,
PsycINFO, Scopus, and Web of Science. In this study, the
Association for Computing Machinery and |EEE X plore were
chosen to cover computing and information technology articles,
whereas PubMed and Psycl NFO were chosen to include medical
and psychology-related articles. ScienceDirect, Web of Science,
and Scopuswere selected to include studiesin multidisciplinary
areas of interest such asthe social sciences. On the basis of the
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research questions, keywordswere divided into three categories:
older adults (“Older” OR “Senior” OR “Elder”), technology
intervention (“Information and Communication technology”
OR"“ICT” OR“Internet” OR “Mobile” OR“Sensor” OR“ Socia
media’ OR “Information technology” OR “HCI” OR “Human
Computer Interaction” OR “Robot” OR “Computer”), and
problem (“Loneliness” OR “Saocial isolation”). The search was
limited to publication years (2010 to 2020); title, abstract, and
keywords; and articles in English. The initial search process
was carried out by the first author (GT). The inclusion and
exclusion criteria and data extraction format were drafted by

Textbox 1. Inclusion and exclusion criteria.

Thangavel et a

thefirst author and then reviewed and finalized in coordination
with the coauthors. Following that, screening and data extraction
were performed by the first author and, in case of any
uncertainty, the coauthors were consulted. Further conflicts
were resolved through discussion until a consensus among the
authors was reached.

Inclusion and Exclusion Criteria

We defined the following inclusion and exclusion criteria
(Textbox 1) to retrieve the digible studies for this review. An
article was retained if it met all the inclusion criteria and was
rejected if it met any of the exclusion criteria.

Inclusion criteria

o Full paper written in English

loneliness or social isolation

«  Focuson older adults (as defined by the articles)

Exclusion criteria

«  Conceptua studies, theoretical studies, or review articles

.  Empirica studiesthat developed or presented a customized information and communication technology (ICT) solution with a primary focus on

« Nonresearch articles (such as magazines, guest editorial letters, forewords, keynotes, book reviews, posters, and workshop invitations)

«  Empirical articlesthat did not develop or present a customized ICT solution for managing loneliness or social isolation

Selection of Articles

Using the above-mentioned search strategy, 1409 articles were
retrieved—584 (41.45%) from Web of Science, 338 (23.99%)
from Scopus, 188 (13.34%) from PubMed, 97 (6.88%) from
PsycINFO, 83 (5.89%) from the Association for Computing
Machinery, 72 (5.11%) from IEEE, and 42 (2.98%) from
ScienceDirect, and 5 (0.35%) additional articleswereretrieved
through a manual search by screening reference lists.
Subsequently, 41.31% (582/1409) duplicate articles were
removed. The remaining 827 articleswere screened by reading
their abstracts, which resulted in 122 (14.8%) papersthat fit the
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focus and scope of this study. Full texts of the 122 studies were
then screened using theinclusion and exclusion criteria (Textbox
1), and 72 (59%) papers were excluded. Furthermore, if an
author published multiple follow-up articleswith the same ICT
solution, the most recent article or the one with most of the
detailswas selected. In thisway, another 9% (11/122) of articles
were excluded, which led to 39 articles being retained. The
entire selection process and the reasons for exclusion are
outlined and reported in Figure 1 based on the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) statement [26].
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Figure 1. Overview of the selection process based on the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) statement

[26].
=
'E Records identified through database Additional records identified
o searching through other sources
H (n=1404) (n=5)
7
E
e v
— Records after duplicates removed
(n=827)
Bo
8
g
2 Y
@ Records screened Records excluded
(n=827) (n=703)
Full-text articles excluded
£ v - (n=83)
= _ Not customized intervention - n=12
T Full-text articles assessed Not addressing how to manage
ﬁ for eligibility * loneliness or social isolation - n=16
(n=122) Conceptual or theoretical studies - n=20
User needs or requirement gathering -
— n=9
Full paper not in English - n=1
Full paper not available - n=4
Duplicates with follow-up studies -n=11
g v Not empirical - n=4
E Studies included in
E qualitative synthesis
(n=39)

Data Analysisand Synthesis

From the shortlisted articles, the first author extracted the
following data based on the research questions. To answer the
first research question (ie, theintended purpose of the proposed
ICT solution), we extracted the problem area and aim of the
proposed solution. If the aim was not mentioned explicitly or
was not clear, we analyzed the solution and noted what the
solution was set to accomplish. For the second research question
(ie, customized ICT solutions), we obtained the types of ICT
solutions based on the use or functionality, the devices used,
and their features. In addition, adapted from another review
study [12], if the solution facilitated social interaction, we noted
adifferent context of interactions and the contacts made by the
participants. We used the existing categories (ie, social network,
video chat, messaging services, video games, robotics, virtual
spaces, or classrooms with messaging capabilities) identified
in previous reviews[12,20] as a starting point to categorize the
ICT solutions and added if any new type of ICT solution was
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found. For example, we added content creation and management
system. For the third research question, we noted how the study
was evaluated, its sample size, the age group of the included
participants, the evaluation environment, the dependent
variables, the scales used for the dependent variables, and the
outcome of those measurements. Owing to the heterogeneity
of the included studies, narrative synthesis was performed.

Results

Main Characteristics of the Included Studies

Most of the 39 included studies were conducted in Europe
(20/39, 51%), followed by North America (9/39, 23%) and Asia
(4/39, 10%). Nearly 16% (6/39) of the included studies lacked
information about their country of study. The age group of the
study population varied among the studies. Most of the studies
(16/39, 41%) included older adults with a starting age of 65
years, followed by =60 years (8/39, 21%), =55 years (4/39,
10%), =70 years (3/39, 8%), =75 years (2/39, 5%), and =50
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years (2/39, 5%), and the remaining studies did not mention the
starting age of their study population. The customized solutions
designed by the included studies were mostly tested in regular
living environments (28/39, 72%), such as older adults’ homes,
care centers, retirement homes, and nursing homes. Of the 39
studies, 6 (15%) tested their solutions in their laboratory
environments, 1 (3%) tested it in ahospital setting, another one
(3%) evaluated it in an exhibition setting, and 3 (8%) did not
provide information about the study environment.

From the review of 39 studies, most (20/39, 51%) addressed
the problem of socia isolation (Multimedia Appendix 1
[12,16,27-63]), whereas 9 (23%) focused on loneliness, and 10
(26%) focused on both social isolation and loneliness. Studies
that mentioned both problems considered social isolation and
loneliness as similar concepts and referred to them
interchangeably. For instance, Sidner et a [27] referred to social
isolation in their aim and used loneliness in the hypothesis,
whereas Goumopoulos, Papa, and Stavrianos [28] used both
social isolation and loneliness in their aim and hypothesis but
measured only loneliness. Some studies defined the concept of
social isolation as alack of social relationships, alack of social
support, and reduced participation in social activities [29-31].
Of the 39 studies, 2 (5%) pointed out that, because of the high
use of digital communication among younger generations, older

Thangavel et a

adultswho werereluctant to use or uncomfortablewith existing
technologies were not able to have social interactions and felt
left out, which contributed to their social isolation [32,33]. The
studies addressing loneliness defined it as “feeling invisible,”
solitude, and living alone [34-36]. Overall, 33% (13/39) of the
studies did not have a clear definition of these 2 concepts.

Purposes of Customized ICT Solutions

With respect to the purposes of the proposed solutions, 5
different purposes were identified from the included studies.
Most of the studies (31/39, 79%) focused on 1 purpose and
designed the sol ution based on this, whereas 21% (8/39) focused
on 2 purposes and provided solutions. The problems addressed
in the included studies and the purposes of the proposed
solutions are shown in Figure 2. Most of the studies (27/39,
69%; Multimedia Appendix 1) addressed the problem of social
isolation or loneliness with the purpose of increasing social
communication (ie, increasing the ol der adult’ s socid interaction
with their socia contacts, mainly family and friends, through
web-based chat, videoconferencing, group chat, and email
[28,33,37]). Few studies provided the facility to interact with
other contacts such as physicians or nurses[38] or with avirtual
coach or helper [36,39,64]. One particular study (1/39, 3%)
created avirtual coach application that helped and encouraged
older adults to interact and make friends with strangers [36].

Figure 2. Problems addressed and purposes of the ICT solutions. ICT: information and communication technology.

o

Social communication
Social participation

Social
Isolation

Sense of belonging

Sacial communication
Social participation
Sense of belonging

Loneliness

Companionship
Feelings of being seen

Social communication
Social participation

and
lloneliness

Social
isolation

Companionship

Problem and purpose of ICT solution

The second most common purpose was social participation
(14/39, 36%). Here, the studiesfocused on engaging ol der adults
with web-based activities such as gaming [40-42] or
participating in web-based exercise [43,64] or art making [44].
Few studies focused on discussing shared interests or hobbies
either inavirtua class environment [45] or by forming asmall
socia network group [29,30]. Other studies encouraged social
participation by stimulating older adults to visit loca socia
activities [28,46,47] or family events [48] or go shopping [49].

Increasing the sense of belonging was emphasized by a few
studiesto make older adultsfeel part of broader society, enhance
their self-esteem, and feel valued [35,50,51]. For this, those
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Number of studies

2 4 6 8 10 12 14 16

studies created a platform to share user-generated content such
as life experiences [35], memories [51], and cooking recipes
[50] to pass on to next generations.

Overal, 5% (2/39) of the studies described the purpose as
companionship to fulfill older adults emotional relationships
by providing virtual support with the help of robots and
companionable agents[27] or through avirtual pet application
[52].

In total, 3% (1/39) of the studies focused on increasing the
feelings of being seen to create a sense of care and fulfillment
among older adults [34].
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Typesof ICT Solutions

Overview

We found 7 different types of ICT solutions developed based
on the purposes discussed in the previous section to answer the
second research question. These were social networks,
messaging services, video chat, virtual spaces or classrooms
with messaging capabilities, robotics, games, and content
creation and management. Few studies implemented
combinations of these technologies in their solutions. Social
networkswere mainly proposed by many studies (14/39, 36%),
followed by video chat (8/39, 21%), messaging services (8/39,
21%), robotics (6/39, 15%), virtual spaces or classrooms with
messaging capabilities (7/39, 18%), games (4/39, 10%), and
content creation and management (2/39, 5%). In these different
types of solutions, a tablet device was the most used for
implementation (16/39, 41%). Other devicesused in the studies
weretelevisions (8/39, 21%), desktops (6/39, 15%), customized
robots or new robotic objects (6/39, 15%), smartphones (4/39,
10%), sensors (2/39, 5%), and a patented communication device
named ippi [53] (1/39, 3%). Achilleos et a [45] created a
customized device using existing devices such asthe Mac mini,
camera, and microphone, whereas Garattini et al [54] created a
novel “building bridges device” using atouch screen computer
connected to a custom-made stand along with a phone handset.
Similarly, an Android phone was turned into a Raspberry-like
board to create a memory music box [55]. Approximately 5%
(2/39) of the studies used tangible interfaces such as a flower
vase with amicrophone[31] or aglasswindow with atelevision
screen, camera, and microphone [56].

In terms of customization, afew created customized devices as
mentioned above. Some created new applications with a
customized interface [30,32]. In thisregard, most of the studies
developed the interface with simple and easy-to-use menus and
layouts [16,32,57]. Some studies considered age-appropriate
usability and accessibility guidelinesbased on previousliterature
or as per older adults’ input (eg, voice typing; offering large,
nontextual touch icons; audio messages; voice commands; and
easy navigations [32,33,35,58,59]). In addition, some studies
considered the television as an alternative to the desktop or
tablet. For interactions, the user could either use aremote control
or speech and gestures [60]. For individual privacy concerns,
3% (1/39) of the studies added avatar featuresfor the older adult
group exercise application, which can help reduce physical
barriers and get users more engaged in the activities [64]. In
addition, 5% (2/39) modified the existing socia network
interface and made privacy options simple and easy to
understand [16,60].

Social Networks

Most of the studies (14/39, 36%) proposed social networks as
a solution to overcome social isolation or loneliness problems
by connecting older adultswith their social contacts. Therewere
2 different types of socia networks designed. Some studies
created a user-friendly tailored interface to access existing
social networks such as Facebook [16,28,32,60-62], Twitter
[62], Instagram [33], and YouTube [35]. All the studies
presented social mediacontent from friendsand family in away
suitable for older adults. In the above studies, except for
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Romanyk et al [62] and Tapia et a [33], the customized social
networks allowed the user to create posts and share them with
their network. The interfaces mostly used either the tablet or
television to display the social media content to the user.

Another set of studies created a new social network to build a
virtual community and participate in social activities
[29,30,46,47,49,57]. Buhr et a [30] built a social network
specifically for individuals with aphasiato share their personal
stories and information about living with aphasia. In the same
way, FridgeNet, a network created by Lee et al [49], focuses
on the topic of a hedthy diet, and users can share diet
information with their peers. Thisal so encourages usersto meet
face-to-face by sending a shopping invitation and purchasing
food together. Approximately 5% (2/39) of the studies motivated
older adultsto meet friends or neighborsface-to-face who reside
in the same community for participating in social activities
[46,47].

Video Chat

The second most used technology by the studies (8/39, 21%)
in their solutions was video chat to boost socia interaction,
mainly with family or friends. Video chat was mostly proposed
as an additional social feature along with other solutions such
as games and messaging services. Of the 39 studies, 3 (8%)
developed video chat asthe primary solution. Pereiraet al [59]
designed a smart remote-control application that can control
thetelevision aswell as make video calls using voice commands.
Approximately 5% (2/39) of the studies proposed a simple
interface for video communication that can be used by older
adults without much assistance. Angelini et al [56] used glass
windows to establish a permanent video connection with a
distant relative by opening the blind of a window screen. In a
similar way, Kleinberger et a [55] created a memory music
box. When older adults open the box, a photo slideshow is
played and a notification is sent to their grandchild via email
automatically. They can then make avideo cal, if available.
Messaging Services

M essaging serviceswere used as a solution to enhance the social
interactions of older adults, mainly with their family or friends.
The different messaging services used in those studies were
SMS text messages, voice messages, video messages, email,
and photos. The interactions enabled through these messaging
Services were one-to-one communication in most of the studies
except Garattini et al [54], who introduced group chat options.
Thestudy by Zaine et a [63] introduced aweb-based application
inwhich ahuman facilitator places atime-based request, collects
the media message, and distributes it to a target person with a
text commentary to deepen existing relationships.

Virtual Spaces or Classrooms With Messaging
Capabilities

Virtual spaces or classrooms are web-based spaces where older
adults form a group to discuss their interests and that provide
opportunities to participate in voluntary activities such as
teaching other older adults [40,45]. Approximately 5% (2/39)
of the studies implemented web-based live exercise classesin
which older adults could interact with instructors and other
members virtually [43,64]. A “virtual coaching” application
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was proposed by 5% (2/39) of the studies, providing friendship
enrichment lessons to encourage older adults to make new
friends by giving them tasks such as “go for a walk with
someone” [36,39]. Another study (1/39, 3%) created a virtual
companion in theform of aweb-based pet application mediated
by a human helper to provide companionship by monitoring
the older adults visually, having deep conversations, and
contacting caregiversin case of an emergency [52].

Robotics

Robotics technology provides emotional support by using
nonverbal gestures, which increase the feelings of being seen
to reduce loneliness [34]. Robots talk with older adults about
different topics and connect them with their family or friends
to provide companionship and increase socia interaction
[27,38,48]. In addition, robots help older adults engage in
activitiesto keep them occupied, such aslistening to music and
playing games[27,41,48], or involve them in participatory arts
such as reciting Shakespeare sonnets [44].

Games

Of the 39 studies, 2 (5%) primarily proposed gamesto entertain
older adults and reconnect with other persons who participate
in the games. Doppler et al [42] created an application for card
games with a videoconferencing function to facilitate older
adults’ interaction while playing. Similarly, Correia et al [41]
developed araobot and atouch interfaceto play card gameswith
older adults as a team player and also as an opponent. Other
studies considered games as secondary solutions in their
applications.

Content Creation and Management System

Approximately 5% (2/39) of the studies devel oped smple and
easy-to-use web applications, which had built-in templates that
helped older adults create content. The NoBits application
allowed older adultsto capture and upload their memories, local
history personified by photos, newspapers, and postcards. [51].
Similarly, the application devel oped by Tullius and Dogan [50]
encouraged ol der adultsto create and share food recipesto help
people who were in need.

Evaluation Focus of Customized ICT Solutions

Overview

In terms of evaluations, all the studies except 1 [41] were
evaluated with older adults. Correiaet al [41] tested their game
with younger participants. Most of theincluded studies (21/39,
54%; Multimedia Appendix 2 [12,16,27-63]) measured the
usability of the devel oped solution. In addition, of the 39 studies,
11 (28%) reported the users’ acceptance of their solutions; 11
(28%) examined loneliness; and 6 (15%) evaluated social
isolation in the form of social support, social engagement, and
social connectedness. Few studies also analyzed and reported
use, general feedback about the solution, self-perceived health,
quality of life, depression, emotional well-being, and
self-esteem.

Usability and User Experience

Approximately 14% (3/21) of the studies carried out heuristic
evaluation with experts initially to determine the usability
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problems [29,33,45]. The suggestions were implemented and
evaluated further with the older adults. Of the 21 studies which
measured usability, 6 (29%) measured with the System Usability
Scale, 2 (10%) used the User Experience Questionnaire, and 1
(5%) used the Computer System Usability Questionnaire [51].
Almost all the studies that reported using these scales showed
positive results and high ratings [29,45,60,64]. Only 5% (1/21)
of the studies reported a below-average score of 65.3 on the
System Usability Scale [46]. Older adults perceived the ICT
interventions as easy to use and found them useful [29,32,40,53].
For some studies, it wasinitially difficult for older adultsto use
the services immediately, but training and support or use over
time helped them gain confidence, which later improved their
usability at the end of the study period [58,64]. The participants
alsorated the overall user experience [46,60,63] as high except
for one of the studies [36], where participants were missing
some fun in using the system.

Users' Acceptance of the Solutions

Of the 39 studies, 11 (28%) reported the user acceptance and
attitudes toward the developed solutions. The results were
mostly positive, and the participants were willing to use the
system in the future [28,47,53]. Older adults perceived the
system as useful and saw potentia to improve their social
connectedness [55]. Technology satisfaction significantly
increased, and there was a significant difference between control
and intervention over time [64]. In addition, the participants
gave a positive opinion about using new technology solutions
[50].

Loneliness and Social | solation

Loneliness was measured using the University of California,
Los Angeles Loneliness Scalein 45% (5/11) of the studies that
measured loneliness, and 18% (2/11) used the revised version
of the same scale. Jansen et a [46] used the De Jong Gierveld
and Kamphuis 11-item loneliness scal e, whereas Brandenburgh
et al [39] used the short version of the same scale that comprises
6 items. Morganti et al [51] used the Italian Loneliness Scale,
which has 18 items that are grouped into three subscales:
emotional loneliness, social loneliness, and genera loneliness.
Intotal, 3 (27%) studies conducted randomized controlled trials
in which there was a significant decrease in loneliness among
older adultswho used the intervention compared with the control
group [40]. Therewas areduction in lonelinessin other studies
[51,64], but there was no significant difference when compared
with the control group. This was because there was constant
contact with the coach over the phone in the exercise program
[64], whereas the older adultsin the control groups were doing
a reminiscing activity with a children group in Morganti et al
[51]. Other 8(73%) pre-post, quasi-experimental, and mixed
methods studies had avaried response. Of the 8 studies, 4 (50%)
resulted in a reduction in loneliness among older adults
[39,43,44,52], whereas Goumopoulos et a [28] showed a
moderate improvement in reducing loneliness, and 3 other
studies (38%) [27,37,46] reported that there was no significant
change in loneliness.

Social isolation was examined using different measurement
scales such as the Friendship Scale, Lubben Social Network
Scale, Duke Social Support Index, and Norbeck Social Support
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Questionnaire. Social interactions and social engagement
increased after a period of use [43,54,63]. There was a
significant decline in social isolation and an increase in social
support [40]. In contrast, in 5% (2/39) of the studies, there were
no significant changes in the participants’ social relationships
or interactions [27,37].

Health-Related Outcomes

Health and health-related quality of life were analyzed in 10%
(4/39) of the studies, of which 50% (2/4) showed an
improvement in health [40,46], and 50% (2/4) reported no
significant changesin health [27,58]. Approximately 5% (2/39)
of the studies examined the status of depression and, in both,
depression wasreduced [43,44]. Emotional well-beingimproved
[43]. The outcome of self-esteem only increased in the control
group and did not increase in the intervention group [51].

Discussion

Principal Findings

In relation to previous reviews (Table 1), which mostly
examined general ICT use or existing ICT interventions, this
study reviewed only customized ICT solutions that were
designed and developed for older adults to manage social
isolation or loneliness. The analysis of the reviewed studies
highlights a growing interest in applying customized ICT
solutionsfor reducing social isolation or loneliness among ol der
adults. The results underline the need to increase the aspects
that contribute to reduced social isolation or loneliness among
older adults using ICT solutions. Such aspects include social
communication, social participation, a sense of belonging,
companionship, and feelings of being seen. The studies mostly
focused onincreasing social communication followed by social
participation to build solutions for managing social isolation.
Here, social communication helps older adults increase their
social connection with their family or friends, and social
participation facilitates engagement in socia activities with
others. The studiesthat focused on loneliness alone (9/39, 23%)
included aspects such as sense of belonging, companionship,
and feelings of being seen apart from increasing social
communication or participation [34,52]. Here, even though the
purpose of social communication is the same, an emotional
parasocia relationship was provided by a virtual coach [36].
Similarly, the other 3 purposes—a sense of belonging,
companionship, and feelings of being seen—concentrate on
fulfilling emotional relationships.

Thismapping of problems (social isolation and loneliness) with
the purposes of ICT solutions shows the important differences
between the solutions for managing socia isolation and
loneliness among older adults, which was not highlighted in
previous reviews. The results indicate that increasing social
communication and social participation can help reduce the
social isolation problem, whereas fulfilling emotional
relationships and feeling valued can offer support in tackling
loneliness. These results also highlight the importance of
discussing and managing social isolation and loneliness as
different but interrelated concepts and also emphasi ze the need
for future research to use a suitable outcome measure for
evaluating the ICTs based on the problem they address.

https://mental .jmir.org/2022/3/€34221

Thangavel et a

Seven different types of customized ICT solutions were
identified: social networks, messaging services, video chat,
virtual spaces or classrooms with messaging capabilities,
robotics, games, and content creation and management. In
contrast to previous reviews [11,12,20], which mostly reported
general ICT use such as the use of computers and the internet,
it was found that social networkswere common inthereviewed
studies, which is in line with the review by Baker et al [10].
Previousreviews[11,12,20] have included mostly off-the-shelf
solutions and less customized solutions, which can explain this
result. Intermsof the devices used or suggested in the proposed
solutions, tablet wasthe most preferred, followed by television.
The choice of tablet for older adultsisbecause of the portability
and usability optionsit provides, whereasthetelevision medium
is widely adopted because users feel more comfortable and
familiar as it has been present in almost all houses for severa
years[65-67]. Even though technology has widely advanced in
termsof the Internet of Thingsand virtual or augmented reality,
there were no studies in our review proposing their use. This
highlights the need for future research to explore emerging
technologiesto reduce social isolation and loneliness.

Going further, most of the included studies evaluated the
usability and acceptance aspects of the ICT solutions, and fewer
studies focused on loneliness or socia isolation outcomes.
Training and support were shown to be important factors in
achieving a greater usability score, which is in line with the
results of thereview by Ibarraet a [12]. In addition, older adults
who perceived the application as useful were more willing to
use the system in the future. Studies that evaluated loneliness
or social isolation outcomes mostly reported a positive response
inreducing loneliness or social isolation, but only 8% (3/39) of
the studies were assessed using a randomized controlled trial
design. In addition, theincluded studiesin thisreview examined
different outcomes by using several measurement scalesor used
qualitative methods and reported the outcomesin various ways.
Owing to the heterogeneity of the included studies, we were
not able to assess the effectiveness of each customized ICT
solution. Future studies should consider evaluating social
isolation or loneliness along with other outcomes while testing
their customized ICT solutions.

Strengths and Weaknesses of This Review

Thisisthefirst review that had a clear focuson customized ICT
solutions targeting social isolation or loneliness. This review
highlighted the differences between the solutions for managing
socia isolation and loneliness. Although a significant effort
was made to ensure the rigor of the search strategy, potentially
relevant studies may not have been identified if the authors did
not use the search keywords that were included in this review.
In addition, limiting the search to include articles published in
the English language may also have omitted additional relevant
studiesin other languages.

Conclusions

This scoping review summarized the customized ICT solutions
designed for older adults for managing socia isolation or
loneliness. In addition, this review investigated the purpose of
each ICT solution and the evaluation focus of these solutions.
The mapping of socia isolation and loneliness problems and
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the purpose of ICT solutions shows the important differences
between the solutions targeting social isolation and loneliness.
In terms of ICT solutions, we found 7 different categories, of
which social networks were the most proposed. Furthermore,
this review highlights the importance of discussing and
managing social isolation and loneliness as different but related
concepts and emphasizes the need for future research to use

Thangavel et a

based on the problem. Even though awide range of customized
ICT solutions have been developed, future studies need to
explore recent emerging technologies such as the Internet of
Things and augmented or virtual reality to tackle social isolation
and loneliness among ol der adults. Finally, future studies should
consider evaluating social isolation or loneliness while testing
customized ICT solutions.

suitable outcome measures for evaluating the interventions

Acknowledgments

This project received funding from the European Union’'s Horizon 2020 research and innovation programme under the Marie
Sklodowska-Curie grant agreement number 754285

Conflictsof Interest
None declared.

Multimedia Appendix 1

Details of the included studies.
[PDE File (Adobe PDF File), 102 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Details of theinterventions' dependent variables and their outcomes.
[PDE File (Adobe PDFE File), 140 KB-Multimedia Appendix 2]

References

1.  United Nations Department of Economic and Social Affairs. World Population Ageing 2020 Highlights: Living Arrangements
of Older Persons. New York City: United Nations; 2021. URL: https://www.un.org/devel opment/desa/pd/sites/
www.un.org.devel opment.desa.pd/files/lundesa pd-2020 world population_ageing_highlights.pdf [accessed 2021-06-20]

2. deJong J, Van Tilburg T, Dykstra P. Loneliness and social isolation. In: Cambridge Handbook of Personal Relationships.
Cambridge, MA: Cambridge University Press; 2006:485-500.

3. Savikko N, Routasalo P, Tilvis RS, Strandberg TE, Pitkala KH. Predictors and subjective causes of loneliness in an aged
population. Arch Gerontol Geriatr 2005;41(3):223-233. [doi: 10.1016/j.archger.2005.03.002] [Medline; 15908025]

4. Grenadel, Boldy D. Social isolation and loneliness among older people: issues and future challenges in community and
residential settings. Aust Health Rev 2008 Aug;32(3):468-478. [doi: 10.1071/ah080468] [Medline: 18666874]

5. Plagg B, Engl A, Piccoliori G, Eisendle K. Prolonged socia isolation of the elderly during COVID-19: between benefit
and damage. Arch Gerontol Geriatr 2020;89:104086 [FREE Full text] [doi: 10.1016/j.archger.2020.104086] [Medline:
32388336]

6. Berg-Weger M, Morley JE. Editorial: loneliness and socia isolation in older adults during the COVID-19 pandemic:
implications for gerontological social work. J Nutr Health Aging 2020;24(5):456-458 [ FREE Full text] [doi:
10.1007/s12603-020-1366-8] [Medline: 32346678]

7.  Hawthorne G. Measuring social isolation in older adults: development and initial validation of the friendship scale. Soc
Indic Res 2006 Feb 13;77(3):521-548. [doi: 10.1007/s11205-005-7746-y]

8.  Crewdson J. The effect of loneliness in the elderly population: areview. Healthy Aging Clin Care Elderly 2016;8. [doi:
10.4137/hacce.s35890]

9.  Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. Loneliness and social isolation as risk factors for mortality:
ameta-analytic review. Perspect Psychol Sci 2015 Mar;10(2):227-237. [doi: 10.1177/1745691614568352] [Medline:
25910392]

10. Baker S, Warburton J, Waycott J, Batchelor F, Hoang T, Dow B, et al. Combatting social isolation and increasing social
participation of older adults through the use of technology: a systematic review of existing evidence. Australas J Ageing
2018 Sep;37(3):184-193. [doi: 10.1111/aja9.12572] [Medline: 30022583]

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

12. IbarraF, Baez M, Cernuzzi L, Casati F. A systematic review on technology-supported interventions to improve old-age
social wellbeing: loneliness, social isolation, and connectedness. J Healthc Eng 2020 Jul 13;2020 [FREE Full text] [doi:
10.1155/2020/2036842] [Medline: 32765823]

https://mental .jmir.org/2022/3/e34221 JMIR Ment Health 2022 | vol. 9 | iss. 3 | €34221 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mental_v9i3e34221_app1.pdf&filename=6995419a5fcb972b73049f53db35c753.pdf
https://jmir.org/api/download?alt_name=mental_v9i3e34221_app1.pdf&filename=6995419a5fcb972b73049f53db35c753.pdf
https://jmir.org/api/download?alt_name=mental_v9i3e34221_app2.pdf&filename=d6bc482131037c4985b3165ddd9479ec.pdf
https://jmir.org/api/download?alt_name=mental_v9i3e34221_app2.pdf&filename=d6bc482131037c4985b3165ddd9479ec.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/undesa_pd-2020_world_population_ageing_highlights.pdf
https://www.un.org/development/desa/pd/sites/www.un.org.development.desa.pd/files/undesa_pd-2020_world_population_ageing_highlights.pdf
http://dx.doi.org/10.1016/j.archger.2005.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15908025&dopt=Abstract
http://dx.doi.org/10.1071/ah080468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18666874&dopt=Abstract
http://europepmc.org/abstract/MED/32388336
http://dx.doi.org/10.1016/j.archger.2020.104086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32388336&dopt=Abstract
http://europepmc.org/abstract/MED/32346678
http://dx.doi.org/10.1007/s12603-020-1366-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32346678&dopt=Abstract
http://dx.doi.org/10.1007/s11205-005-7746-y
http://dx.doi.org/10.4137/hacce.s35890
http://dx.doi.org/10.1177/1745691614568352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25910392&dopt=Abstract
http://dx.doi.org/10.1111/ajag.12572
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30022583&dopt=Abstract
http://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
https://doi.org/10.1155/2020/2036842
http://dx.doi.org/10.1155/2020/2036842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32765823&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Thangavel et al

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

EismaR, Dickinson A, Goodman J, Syme A, Tiwari L, Newell AF. Early user involvement in the devel opment of information
technology-related products for older people. Univers Access Inform Society 2004 Jun 1;3(2):131-140. [doi:
10.1007/s10209-004-0092-7]

McMurtrey M, McGaughey R, Downey J. Seniors and information technology: are we shrinking the digital divide? JInt
Technol Inform Manag 2008;17(2):1-17 [EREE Full text]

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

Gomes G, Duarte C, Coelho J, Matos E. Designing a Facebook interface for senior users. Scient World J2014;2014: 741567
[FREE Full text] [doi: 10.1155/2014/741567] [Medline: 24672361]

Gardiner C, Geldenhuys G, Gott M. Interventionsto reduce social isolation and loneliness among older people: an integrative
review. Health Soc Care Community 2018 Mar;26(2):147-157. [doi: 10.1111/hsc.12367] [Medline: 27413007]

Fakoya OA, McCorry NK, Donnelly M. Loneliness and social isolation interventions for older adults: a scoping review of
reviews. BMC Public Health 2020 Feb 14;20(1):129 [FREE Full text] [doi: 10.1186/s12889-020-8251-6] [Medline:
32054474]

Pirhonen J, Tiilikainen E, Pekkarinen S, LemivaaraM, MelkasH. Can robots tackle late-life loneliness? Scanning of future
opportunities and challengesin assisted living facilities. Futures 2020 Dec;124:102640 [FREE Full text] [doi:
10.1016/j.futures.2020.102640] [Medline: 33041358]

Khosravi P, Rezvani A, Wiewiora A. The impact of technology on older adults’ social isolation. Comput Hum Behav 2016
Oct;63:594-603. [doi: 10.1016/j.chb.2016.05.092]

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

Choi M, Kong S, Jung D. Computer and internet interventionsfor loneliness and depression in older adults: ameta-analysis.
Healthc Inform Res 2012 Sep;18(3):191-198 [FREE Full text] [doi: 10.4258/hir.2012.18.3.191] [Medline: 23115742]
Casanova G, Zaccaria D, Rolandi E, Guaita A. The effect of information and communication technology and social
networking site use on older people's well-being in relation to loneliness: review of experimental studies. JMed Internet
Res 2021 Mar 01;23(3):€23588 [FREE Full text] [doi: 10.2196/23588] [Medline: 33439127]

Lockwood C, Dos Santos KB, Pap R. Practical guidance for knowledge synthesis: scoping review methods. Asian Nurs
Res (Korean Soc Nurs Sci) 2019 Dec;13(5):287-294 [ FREE Full text] [doi: 10.1016/j.anr.2019.11.002] [Medline: 31756513]
Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or scoping review? Guidance
for authors when choosing between a systematic or scoping review approach. BMC Med Res Methodol 2018 Nov
19;18(1):143 [FREE Full text] [doi: 10.1186/s12874-018-0611-x] [Medline: 30453902]

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. PLoS Med 2009 Jul 21;6(7):€1000097 [EREE Full text] [doi: 10.1371/journal.pmed.1000097] [Medline:
19621072]

Sidner CL, Bickmore T, Nooraie B, Rich C, Ring L, Shayganfar M, et al. Creating new technologies for companionable
agents to support isolated older adults. ACM Trans Interact Intell Syst 2018 Aug 08;8(3):1-27. [doi: 10.1145/3213050]
Goumopoulos C, Papall, Stavrianos A. Development and evaluation of a mobile application suite for enhancing the social
inclusion and well-being of seniors. Informatics 2017 Jun 22;4(3):15. [doi: 10.3390/informatics4030015]

Alaoui M, Lewkowicz M. A livinglab approach to involve elderly in the design of smart TV applications offering
communication services. In: Proceedings of the International Conference on Online Communities and Social Computing.
2013 Presented at: International Conference on Online Communities and Social Computing; July 21-26, 2013; Las Vegas,
NV, USA p. 325-334. [doi: 10.1007/978-3-642-39371-6_37]

Buhr HR, Hoepner JK, Miller H, Johnson C. AphasiaWeb: development and evaluation of an aphasia-friendly social
networking application. Aphasiology 2016 Sep 22;31(9):999-1020. [doi: 10.1080/02687038.2016.1232361]

Zhao M, Chen Z, Lu K, Li C, Qu H, Ma X. Blossom: design of atangible interface for improving intergenerational
communication for the elderly. In: Proceedings of the International Symposium on Interactive Technology and Ageing
Populations. 2016 Presented at: ITAP '16: International Symposium on Interactive Technology and Ageing Populations;
October 20 - 22, 2016; Kochi Japan p. 87-98. [doi: 10.1145/2996267.2996276]

Mufoz D, Gutierrez F, Ochoa S, Baloian N. Social Connector: a ubiquitous system to ease the social interaction among
family community members. Comput Syst Sci Eng 2015;30(1):57-68 [FREE Full text]

Tapia J, Gutierrez F, Ochoa S. Using Smart TV applications for providing interactive ambient assisted living servicesto
older adults. In: Proceedings of the International Conference on Ubiquitous Computing and Ambient Intelligence. 2016
Presented at: International Conference on Ubiquitous Computing and Ambient Intelligence; November 29 - December 2,
2016; Las Pamas de Gran Canaria, Spain p. 514-524. [doi: 10.1007/978-3-319-48746-5 53]

Zuckerman O, Walker D, Grishko A, Moran T, Levy C, Lisak B, et al. Companionship is not afunction: the effect of a
novel robotic object on healthy older adults feelings of "Being-seen”. In: Proceedings of the 2020 CHI Conference on
Human Factorsin Computing Systems. 2020 Presented at: CHI '20: CHI Conference on Human Factors in Computing
Systems; April 25 - 30, 2020; Honolulu HI USA p. 1-14. [doi: 10.1145/3313831.3376411]

https://mental .jmir.org/2022/3/e34221 JMIR Ment Health 2022 | vol. 9 | iss. 3 | €34221 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1007/s10209-004-0092-z
https://scholarworks.lib.csusb.edu/cgi/viewcontent.cgi?article=1113&context=jitim
http://dx.doi.org/10.1111/jpim.12176
https://doi.org/10.1155/2014/741567
http://dx.doi.org/10.1155/2014/741567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24672361&dopt=Abstract
http://dx.doi.org/10.1111/hsc.12367
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27413007&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-8251-6
http://dx.doi.org/10.1186/s12889-020-8251-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32054474&dopt=Abstract
http://europepmc.org/abstract/MED/33041358
http://dx.doi.org/10.1016/j.futures.2020.102640
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33041358&dopt=Abstract
http://dx.doi.org/10.1016/j.chb.2016.05.092
http://europepmc.org/abstract/MED/32441330
http://dx.doi.org/10.1002/14651858.CD013632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32441330&dopt=Abstract
https://www.e-hir.org/DOIx.php?id=10.4258/hir.2012.18.3.191
http://dx.doi.org/10.4258/hir.2012.18.3.191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23115742&dopt=Abstract
https://www.jmir.org/2021/3/e23588/
http://dx.doi.org/10.2196/23588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33439127&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1976-1317(19)30525-0
http://dx.doi.org/10.1016/j.anr.2019.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31756513&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-018-0611-x
http://dx.doi.org/10.1186/s12874-018-0611-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30453902&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19621072&dopt=Abstract
http://dx.doi.org/10.1145/3213050
http://dx.doi.org/10.3390/informatics4030015
http://dx.doi.org/10.1007/978-3-642-39371-6_37
http://dx.doi.org/10.1080/02687038.2016.1232361
http://dx.doi.org/10.1145/2996267.2996276
https://researchbank.swinburne.edu.au/items/7e71a1a6-f2ac-46c8-99ac-72e781d1f683/1/
http://dx.doi.org/10.1007/978-3-319-48746-5_53
http://dx.doi.org/10.1145/3313831.3376411
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Thangavel et al

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

Marcelino |, Laza R, Pereira A. SSN: senior social network for improving quality of life. Int J Distrib Sensor Networks
2016 Jul 22;12(7):2150734. [doi: 10.1177/155014772150734]

Muuraiskangas S, Leist A, Braun A, Klau3 K, Roelofsma P, Wichert R, et a. V2me: evaluating the first stepsin mobile
friendship coaching. J Ambient Intellig Smart Environ 2012;4(6):517-534. [doi: 10.3233/ais-2012-0177]

Barbosa NB, Franz R, Judges R, Beermann C, Baecker R. Can digital technology enhance social connectedness among
older adults? A feasibility study. J Appl Gerontol 2017 Nov 01:733464817741369. [doi: 10.1177/0733464817741369]
[Medline: 29166818]

Koceski S, KoceskaN. Evaluation of an assistive telepresencerobot for elderly healthcare. JMed Syst 2016 May;40(5):121.
[doi: 10.1007/s10916-016-0481-x] [Medline: 27037685]

Brandenburgh A, van Breda W, van der Ham W, Klein M, Moeskops L, Roel ofsmaP. Increasing physical and social activity
through virtual coaching in an ambient environment. In: Proceedings of the International Conference on Active Media
Technology. 2014 Presented at: International Conference on Active Media Technology; August 11-14, 2014; Warsaw,
Poland p. 487-500. [doi: 10.1007/978-3-319-09912-5_41]

Czaja SJ, Boot WR, Charness N, Rogers WA, Sharit J. Improving social support for older adults through technology:
findings from the prism randomized controlled trial. Gerontologist 2017 Feb 15:467-477 [FREE Full text] [doi:
10.1093/geront/gnw249] [Medline: 28201730]

CorreiaF, Alves-OliveiraP, MaiaN, Ribeiro T, PetiscaS, Melo F, et al. Just follow the suit! trust in human-robot interactions
during card game playing. In: Proceedings of the 25th |EEE International Symposium on Robot and Human Interactive
Communication (RO-MAN). 2016 Presented at: 25th |EEE International Symposium on Robot and Human Interactive
Communication (RO-MAN); Aug. 26-31, 2016; New York, NY, USA p. 507-512. [doi: 10.1109/roman.2016.7745165]
Doppler J, Gradl C, Sommer S, Rottermanner G. Improving user engagement and social participation of elderly people
through a TV and tabl et-based communication and entertainment platform. In: Proceedings of the International Conference
on Computers Helping People with Special Needs. 2018 Presented at: International Conference on Computers Helping
People with Special Needs; July 11-13, 2018; Linz, Austria p. 365-373. [doi: 10.1007/978-3-319-94274-2 51]

Isaacson M, Cohen |, Shpigelman C. Leveraging emotional wellbeing and social engagement of the oldest old by using
advanced communication technologies: a pilot study using Uniper-Care's technology. In: Proceedings of the 3rd IET
International Conference on Technologies for Active and Assisted Living (TechAAL 2019). 2019 Presented at: 3rd IET
International Conference on Technologiesfor Active and Assisted Living (TechAAL 2019); March 25, 2019; London, UK
URL: https:/tinyurl.com/2vcs9ebw [doi: 10.1049/cp.2019.0102]

FieldsN, Xu L, Greer J, Murphy E. Shall | compare thee...to arobot? An exploratory pilot study using participatory arts
and social robotics to improve psychological well-being in later life. Aging Ment Health 2021 Mar;25(3):575-584. [doi:
10.1080/13607863.2019.1699016] [Medline: 31851830]

Achilleos A, Mettouris C, Papadopoul os G, Neureiter K, Rappold C, Moser C, et a. The connected vitality system: enhancing
socia presencefor older adults. In: Proceedings of the 12th International Conference on Telecommunications. 2013 Presented
at: 12th International Conference on Telecommunications; June 26-28, 2013; Zagreb, Croatia p. 199-206 URL : https:/
[ieeexplore.ieee.org/document/6578290

Jansen-Kosterink SM, Bergsma J, Francissen A, Naafs A. The first evaluation of a mobile application to encourage social
participation for community-dwelling older adults. Health Technol 2020 May 02;10(5):1107-1113. [doi:
10.1007/s12553-020-00430-9]

Gao Q, Ebert D, Chen X, Ding Y. Design of amobile social community platform for older Chinese people in urban areas.
Hum Factors Man 2012 Jun 27:66-89. [doi: 10.1002/hfm.20523]

Casey D, Barrett E, Kovacic T, Sancarlo D, Ricciardi F, Murphy K, et a. The perceptions of people with dementia and key
stakehol ders regarding the use and impact of the social robot MARIO. Int J Environ Res Public Health 2020 Nov
20;17(22):8621 [FREE Full text] [doi: 10.3390/ijerph17228621] [Medline: 33233605]

Lee Y, Huang M, Zhang X, Xu W. Fridgenet: a nutrition and social activity promotion platform for aging populations.
|EEE Intell Syst 2015 Jul;30(4):23-30. [doi: 10.1109/mis.2015.55]

Tullius G, Dogan G. PrecRec: supporting older adults sharing recipes. In: Proceedings of the Conference on Mensch und
Computer. 2020 Presented at: MuC'20: Mensch und Computer 2020; September 6 - 9, 2020; Magdeburg Germany p.
455-459. [doi: 10.1145/3404983]

Morganti L, Scaratti C, Cipresso P, Gaggioli A, Bonfiglio S, Riva G. How can technology help intergenerational
reminiscence? A pilot study. Int JWeb Based Commun 2016;12(1):35. [doi: 10.1504/ijwbc.2016.074275]

Machesney D, Wexler S, Chen T, CoppolaJ. Gerontechnology companion: virutal petsfor dementia patients. In: Proceedings
of the IEEE Long Island Systems, Applications and Technology (L1SAT) Conference 2014. 2014 Presented at: IEEE Long
Island Systems, Applications and Technology (LI1SAT) Conference 2014; May 2, 2014; Farmingdale, NY, USA p. 1-3.
[doi: 10.1109/lisat.2014.6845226]

Scandurral, §élinder M. Participatory design with seniors: design of future servicesand iterative refinements of interactive
ehealth servicesfor old citizens. Med 2 0 2013 Dec;2(2):e12 [FREE Full text] [doi: 10.2196/med20.2729] [Medline:
25075235]

https://mental .jmir.org/2022/3/e34221 JMIR Ment Health 2022 | vol. 9 | iss. 3 | €34221 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1177/155014772150734
http://dx.doi.org/10.3233/ais-2012-0177
http://dx.doi.org/10.1177/0733464817741369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29166818&dopt=Abstract
http://dx.doi.org/10.1007/s10916-016-0481-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27037685&dopt=Abstract
http://dx.doi.org/10.1007/978-3-319-09912-5_41
https://doi.org/10.1093/geront/gnw249
http://dx.doi.org/10.1093/geront/gnw249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28201730&dopt=Abstract
http://dx.doi.org/10.1109/roman.2016.7745165
http://dx.doi.org/10.1007/978-3-319-94274-2_51
https://tinyurl.com/2vcs9ebw
http://dx.doi.org/10.1049/cp.2019.0102
http://dx.doi.org/10.1080/13607863.2019.1699016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31851830&dopt=Abstract
https://ieeexplore.ieee.org/document/6578290
https://ieeexplore.ieee.org/document/6578290
http://dx.doi.org/10.1007/s12553-020-00430-9
http://dx.doi.org/10.1002/hfm.20523
https://www.mdpi.com/resolver?pii=ijerph17228621
http://dx.doi.org/10.3390/ijerph17228621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33233605&dopt=Abstract
http://dx.doi.org/10.1109/mis.2015.55
http://dx.doi.org/10.1145/3404983
http://dx.doi.org/10.1504/ijwbc.2016.074275
http://dx.doi.org/10.1109/lisat.2014.6845226
http://www.medicine20.com/2013/2/e12/
http://dx.doi.org/10.2196/med20.2729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25075235&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Thangavel et al

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

Garattini C, Wherton J, Prendergast D. Linking the lonely: an exploration of a communication technology designed to
support social interaction among older adults. Univ Access Inf Soc 2011 Jun 7;11(2):211-222. [doi:
10.1007/s10209-011-0235-y]

Kleinberger R, Rieger A, Sands J, Baker J. Supporting elder connectedness through cognitively sustainable design interactions
with the memory music box. In: Proceedings of the 32nd Annual ACM Symposium on User Interface Software and
Technology. 2019 Presented at: UIST '19: The 32nd Annual ACM Symposium on User Interface Software and Technology;
October 20 - 23, 2019; New Orleans LA USA p. 355-369. [doi: 10.1145/3332165.3347877]

Angelini L, Carrino F, Caon M, Lemaréchal F, Couture N, Khaled OA, et a. Testing the tangible interactive window with
older adults. GeroPsych 2016 Dec;29(4):215-224. [doi: 10.1024/1662-9647/a000159]

Restyandito, Febryandi, Nugraha K, Sebastian D. Mobile social mediainterface design for elderly in Indonesia. In:
Proceedings of the International Conference on Human-Computer Interaction. 2020 Presented at: | nternational Conference
on Human-Computer Interaction; July 19-24, 2020; Copenhagen, Denmark p. 79-85. [doi: 10.1007/978-3-030-60703-6 10]
Caroux L, Consdl C, Sauzéon H, Dupuy L. Designing an accessible and engaging email application for aging in place. In:
Proceedings of the IEEE SmartWorld, Ubiquitous Intelligence & Computing, Advanced & Trusted Computed, Scalable
Computing & Communications, Cloud & Big Data Computing, Internet of People and Smart City Innovation
(SmartWorld/SCALCOM/UIC/ATC/CBDCom/IOP/SCI) Conference. 2017 Presented at: IEEE SmartWorld, Ubiquitous
Intelligence & Computing, Advanced & Trusted Computed, Scalable Computing & Communications, Cloud & Big Data
Computing, Internet of People and Smart City Innovation (SmartWorld/SCALCOM/UIC/ATC/CBDCom/IOP/SCI)
Conference; Aug. 4-8, 2017; San Francisco, CA, USA p. 1-8. [doi: 10.1109/uic-atc.2017.8397527]

Pereira A, SilvaF, Ribeiro J, Marcelino |, Barroso J. Smart remote control design for seniors. In: Proceedings of the
International Conference on Universal Accessin Human-Computer Interaction. 2015 Presented at: International Conference
on Universal Accessin Human-Computer Interaction; August 2-7, 2015; Los Angeles, CA, USA p. 484-495. [doi:
10.1007/978-3-319-20681-3_46]

Coelho J, Rito F, Duarte C. “You, me and TV” — Fighting social isolation of older adults with Facebook, TV and
multimodality. Int J Hum-Comput Stud 2017 Feb;98:38-50. [doi: 10.1016/j.ijhcs.2016.09.015]

Boyd K, Bond R, Nugent C, Donnelly M. EasiSocial: recommendationsin the development and training of social media
tools for older people. In: Proceedings of the 32nd International BCS Human Computer Interaction Conference (HCI).
2018 Presented at: Human Computer Interaction Conference; July 4 - 6, 2018; Belfast, Northern Ireland. [doi:
10.14236/ewic/hci2018.112]

Romanyk C, Salehi P, Sant J, TsotsosL, Chavez R. Family channel: accessible social mediafor older adults. In: Proceedings
of the International Conference on Human-Computer Interaction. 2015 Presented at: International Conference on
Human-Computer Interaction; August 2-7, 2015; Los Angeles, CA, USA p. 321-326. [doi: 10.1007/978-3-319-21380-4_55]
Zainel, Frohlich DM, Rodrigues KR, CunhaBC, Orlando AF, Scalco LF, et al. Promoting socia connection and deepening
relations among older adults: design and qualitative evaluation of media parcels. JMed Internet Res 2019 Oct
03;21(10):€14112 [FREE Full text] [doi: 10.2196/14112] [Medline: 31584001]

Béaez M, IbarraF, Far |, Ferron M, Casati F. Online group-exercises for older adults of different physical abilities. In:
Proceedings of the International Conference on Collaboration Technologies and Systems (CTS).: SAGE Publications Ltd,;
2016 Presented at: International Conference on Collaboration Technologies and Systems (CTS); Oct. 31- Nov. 4, 2016;
Orlando, FL, USA p. 524-533. [doi: 10.1109/cts.2016.0098]

Coelho J, Duarte C. Socially networked or isolated? Differentiating older adults and the role of tablets and television. In:
Proceedings of the IFIP Conference on Human-Computer Interaction. 2015 Presented at: IFIP Conference on
Human-Computer | nteraction; September 14-18, 2015; Bamberg, Germany p. 129-146. [doi: 10.1007/978-3-319-22701-6_10]
Andreadis A, Zambon R, Parlangeli O. TV as an experience conveyer for better acceptance of ICT services by older adults.
Univ Access Inf Soc 2020 Jul 03;20(2):359-374. [doi: 10.1007/s10209-020-00731-w]

VaportzisE, Clausen MG, Gow AJ. Older adults perceptions of technology and barriersto interacting with tablet computers:
afocus group study. Front Psychol 2017 Oct 04;8:1687 [FREE Full text] [doi: 10.3389/fpsy.2017.01687] [Medline:
29071004]

Abbreviations

COTS: commercia off-the-shelf
ICT: information and communication technology
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

https://mental .jmir.org/2022/3/e34221 JMIR Ment Health 2022 | vol. 9 | iss. 3 | €34221 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1007/s10209-011-0235-y
http://dx.doi.org/10.1145/3332165.3347877
http://dx.doi.org/10.1024/1662-9647/a000159
http://dx.doi.org/10.1007/978-3-030-60703-6_10
http://dx.doi.org/10.1109/uic-atc.2017.8397527
http://dx.doi.org/10.1007/978-3-319-20681-3_46
http://dx.doi.org/10.1016/j.ijhcs.2016.09.015
http://dx.doi.org/10.14236/ewic/hci2018.112
http://dx.doi.org/10.1007/978-3-319-21380-4_55
https://www.jmir.org/2019/10/e14112/
http://dx.doi.org/10.2196/14112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31584001&dopt=Abstract
http://dx.doi.org/10.1109/cts.2016.0098
http://dx.doi.org/10.1007/978-3-319-22701-6_10
http://dx.doi.org/10.1007/s10209-020-00731-w
https://dx.doi.org/10.3389/fpsyg.2017.01687
http://dx.doi.org/10.3389/fpsyg.2017.01687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29071004&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH Thangavel et al

Edited by J Torous, submitted 12.10.21; peer-reviewed by P Schulz, M Donnelly; comments to author 19.11.21; revised version
received 14.01.22; accepted 16.01.22; published 07.03.22

Please cite as:

Thangavel G, Memedi M, Hedstrém K

Customized I nformation and Communication Technology for Reducing Social Isolation and Loneliness Among Older Adults: Scoping
Review

JMIR Ment Health 2022;9(3):e34221

URL: https.//mental.jmir.org/2022/3/e34221

doi: 10.2196/34221

PMID:

©Gomathi Thangavel, Mevludin Memedi, Karin Hedstrém. Originally published in IMIR Mental Health (https://mental.jmir.org),
07.03.2022. 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 IMIR Mental Health, is properly cited. The complete bibliographic information, a
link to the original publication on https.//mental.jmir.org/, as well as this copyright and license information must be included.

https://mental .jmir.org/2022/3/e34221 JMIR Ment Health 2022 | vol. 9 | iss. 3 | €34221 | p. 14
(page number not for citation purposes)

RenderX


https://mental.jmir.org/2022/3/e34221
http://dx.doi.org/10.2196/34221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

