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Abstract

Both loneliness and social isolation are linked to numerous negative health outcomes and there is no one-size-fits-all solution to
reduce that loneliness and social isolation. Therefore, a new social technology (mobile application) which encourages social
participation for community-dwelling older adults was developed and deployed. The objective of this study was to assess the
usability, end-user experience, and potential added value of this mobile application among community-dwelling older adults.
After recruitment and after the weeks of use participants were asked to complete a range of questionnaires, and log-data was
gathered to provide information on actual use. Of the 91 older adults who started using the mobile application 41 (80% female,
age 73.4 years (SD 7.8)) were willing to participate in this study. On average the application was used for 11 weeks. The usability
was acceptable (SUS score of 65.3 (SD18.0)) and 59% of the participants were willing to continue using the application. To
conclude, the mobile application to encourage social participation was accepted by community-dwelling older adults and the
measured change in quality of life was positive and clinically meaningful. After improving the technology a next step is to assess
the effectiveness and cost-effectiveness.
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1 Introduction

Among community-dwelling older adults a lack of social con-
tacts, and a social support network, is related to loneliness and
social isolation [1, 2]. However, it is important to draw a
distinction between loneliness and social isolation [3].
Loneliness can be defined as the subjective feeling of the
absence of a social network or of a companion [4] and social
isolation can be defined as an objective lack of interactions
with others or the wider community [3]. In the literature, both
loneliness and social isolation are linked to numerous negative
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health outcomes [5] comparable to the negative health out-
comes of smoking, obesity, lack of exercise and high blood
pressure [6]. These negative outcomes do not only affect the
individual, but they also affect the community [7] by leading
to increased use of health (emergency admissions and GP
consultations) and social care services [8]. Given the demo-
graphic shift and ageing of the world population [9], there is a
need to prevent and ameliorate loneliness and social isolation
[10].

There is no one-size-fits-all solution to reduce loneliness
and social isolation [7]. Two widely used interventions [11]
are group-based and one-to-one interventions but unfortunate-
ly, the evidence concerning the effectiveness of these interven-
tions are indistinctive [10, 12]. Revealing a shift from cure to
prevention, and as social participation is considered to be the
key to prevent loneliness and social isolation, current interven-
tions are more likely to focus on promoting the creation and
maintenance of high-quality social relationships [7].

Alongside face-to-face intervention, intervention supported
by information and communication technology (ICT) could
reduce loneliness and social isolation because, this way, com-
munication in multiple forms, such as textual, audio and/or
visual, can connect older adults with others anytime and
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anywhere. These kinds of ICT-supported interventions could
be an effective tool to tackle social isolation among older
adults [13]. A suitable ICT-supported intervention could be
telephone befriending programs [14]. Another promising de-
velopment is the increased use of social technology among
older adults [15] where the number of opportunities to socially
connect with others is boosted by the internet, through social
networking sites and smartphone technology. There is some
evidence that the use of social technologies reduces the level
of loneliness and social isolation [15, 16]. In the Netherlands,
a new social technology (mobile application) to encourage
social participation for community-dwelling older adults is
developed and implemented in the municipality of
Enschede. Considering the maturity of this mobile application
(not market-ready yet) the evaluation of this social technology
focussed on the usability, end-user experience and potential
added value. Therefore, this paper aims to present the results
of an observational study concerning the usability, end-user
experience and potential added value of a mobile application
(GezelschApp) to encourage social participation in
community-dwelling older adults.

2 Methods
2.1 Recruitment

Participants were recruited by flyers and by advertising in a
local newspaper. After notifying their interest in using the
mobile application a face-to-face appointment was scheduled
with a social worker of the local welfare and wellbeing orga-
nization. During this home visit, participants received infor-
mation about the mobile application. The social worker made
an estimation of whether or not the interested older adult was a
suitable user based on this visit and their experience with the
target population. A suitable user was defined as those partic-
ipants who experience feelings of loneliness and were willing
to change their social behaviour. After the introduction of the
mobile application, participants were asked to voluntarily par-
ticipate in the study to assess the added value of the mobile
application.

Participants were included in this study when they experi-
ence loneliness, they were residents of the municipality of
Enschede, had sufficient understanding of the Dutch language
and were aged above 60 years. A priori, it was our aim to
include 75 older adults. According to Dutch law, the nature
of this research did not require formal medical ethical approv-
al and the appropriate ethics committee (METC Twente) ruled
that no formal ethics approval was required in this particular
study (K17-20). All participants who were willing to partici-
pate in this study gave their informed consent prior to starting
the study.
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2.2 Intervention

The mobile application (GezelschApp) is a social technology to
encourage social participation of older adults. Social participation
was encouraged by stimulating older adults to visit local activities
together with (new) friends. The intervention, the mobile appli-
cation, was accessible by smartphone, tablet and PC, and gave
older adults access to a homepage with a tile for each of six
features: an inbox for messages, news, activities, information,
tips, and friends. In the inbox, users received messages
concerning the current news, activities, information, tips and
friend requests but they could also send messages to their friends
and to their personal coach. The news tile provided the latest
news concerning a healthy and active lifestyle. During the pro-
ject, all activities in the municipality of Enschede were digitalized
and made available online. There were sport activities, social
activities, education activities, cultural activities, wellbeing activ-
ities, culinary activities, and other activities suitable for older
adults. The activities tile listed all activities in the user’s
neighbourhood. Matching activities were presented based on
the interests of the user (profile information and user data). The
Information tile listed information concerning social activities,
healthy and active ageing, and the use of the application. The
Tips tile provided tips to increase the number of social activities
and social interactions. Participants can become friends with oth-
er users by sending and accepting friend requests. The Friends
tile listed all users of the mobile application but only their friends
and their coach could see the full contact details of a user. Friends
can send each other messages and invite each other for activities.

After inclusion, during the aforementioned face-to-face
meeting, participants received training to learn how to use
the mobile application. The participant received their personal
access code (username and password) and learned how to
login to the application. Next, together with the social worker,
the participant created a user account and profile information;
a screen image, interests and hobbies were added to the ac-
count. During this training, the social worker also sent a first
friend request to the participant and this request needs to be
accepted because, during the use of the mobile application,
this social worker will coach him/her to participate in activities
and close (online) friendships.

To enhance the coaching activities the social worker can
see a clear overview of whether a user sends a friend request,
accepts a friend request or participates in activities. With this
information, the social worker provided tailor-made coaching
to the user with the aim of increasing the use of the application
and encouraging social participation. The participants were
asked to use the mobile application for at least three months.

2.3 Measurements

Taken into account the maturity of the technology this paper
focussed on the endpoints: acceptability of the technology and
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potential added value [17, 18]. Therefore, the usability, end-user
experience, level of experienced loneliness and quality of life
were assessed. Participants were asked to complete question-
naires to assess the level of experienced loneliness and quality
of life before starting (pre-test) and after the end (post-test). The
questionnaires concerning usability and end-user experience
were only completed by the participants post-test. The log-
data of the mobile application was gathered to provide infor-
mation on the actual use of the technology. A comprehensive
overview of the evaluation was published in an earlier paper
[19]. The social workers were also asked to complete the us-
ability and end-user experience questionnaires post-test.

2.3.1 Questionnaires

The usability of the application was assessed with the System
Usability Scale [20]. The SUS presented ten statements about
the perceived usability of the application. End-user experience
of this application was assessed by means of a questionnaire
with summated rating scales, based upon the Technology
Acceptance Model (TAM) [21]. We expanded TAM with fac-
tors that have been found to shape the user experience of
mHealth technology: Enjoyment [22], Aesthetics [23],
Control [24], Trust in the technology [25] Ease of use [21]
and Intention to use [21]. This questionnaire was also com-
pleted post-test by the social workers.

To assess the level of loneliness, the De Jong Gierveld lone-
liness scale (DJGLS) [26] was used. The DJGLS is composed of
eleven items, six negatively formulated and five positively for-
mulated, with the three response categories (“no,” “more or less,”
and “yes”). The total scale score is the sum of the item scores,
ranging from 0 (not lonely) to 11 (extremely lonely). A score of
three or higher is an indication of loneliness [27].

Quality of life was measured by the 12-item Short Form
questionnaire version 1 (SF-12v1) [ [28]]. The SF-12 is a
generic instrument including 12 items measuring health-
related quality of life (HRQoL). Six items are summed into
a Physical Component Summary (PCS) and six items are
summed into a Mental Component Summary (MCS). The
total score for both scales ranges from 0 to 100, with a higher
number indicating a higher quality of life.

2.3.2 Log-data

Actual use of the technology was presented by active use per
week, friend requests, and viewed content. Active users were
defined as those who used the technology at least one time
during the week.

2.4 Statistical analysis

All outcome measures were visually inspected for normal dis-
tribution of data using corresponding histogram plots,

including normal curves and normal probability plots, prior
to the selection of appropriate statistical tests. Descriptive sta-
tistical methods were applied for each of the outcome mea-
sures (demographic characteristics, usability, end-user experi-
ence, level of experienced loneliness, and quality of life). The
presentation of data was by calculation of mean + standard
deviation (SD), or by median with range. To assess the im-
proved level of experienced loneliness and quality of life (pre-
test versus post-test) a paired student t-test was performed. For
statistical analysis, the level for significance was set at & <
0.05.

3 Results

In total, 91 older adults who were assessed by the social
worker as suitable users started to use the GezelschApp
during the evaluation period. However, only 41 older
adults who met the predefined inclusion criteria were will-
ing to participate in this study. The remaining 50 older
adults were willing to use the GezelschAPP, but not to
participate in this study and for these participants, no de-
mographic characteristics are gathered. The demographic
characteristics of the older adult participants are presented
in Table 1. Of the older adults 80% was female and the
mean age was 73.4 years (SD + 7.8). Concerning the living
situation, 15% of the participants were living together with
a partner or spouse and 85% of the participants were living
alone. All participants were community-dwelling older
adults and were retired or unemployed. Eight participants
were not willing to complete the post-test questionnaires
and are considered as dropouts. To increase the total num-
ber of participants post-test, the participants who were first
not willing to participate were also asked to complete the
usability and user-experience questionnaire online post-
test. Twenty users responded positively and completed
the requested questionnaire (65% female, average age
71.7 years (SD+8.1). In total six social workers of the
local welfare and wellbeing organization were involved.
Four were female and two were male. The average age
of the social workers was 54.0 (SD £11.7) years old. The
total evaluation period was 39 weeks.

3.1 Usability

In total, 51 users of the mobile application completed the
System Usability Scale. With a SUS score of 65.3 (SD+
18.0) these users rated the usability of the GezelschApp as
“OK” and the level of acceptability as marginal high. The
six social workers were less positive. Their SUS score was
61.3 (SD+10.0) indicating a marginal low level of
acceptability.
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Table 1 The demographic

characteristics of the participants Gender Male 20%
(n=41) Female 80%
Age (years) 73.4 (SD£7.8)
Level of education elementary school 3%
lower vocational education 28%
vocational education 10%
high school 18%
higher vocational education or university 41%
Living Situation together 15%
alone 85%
Attitude towards technology positive 22%
neutral 66%
negative 12%
Score on DJGLS 5.6 (SD 3.6)
Level of loneliness not lonely (score 0, 1 or 2) 25%
moderate lonely (score 3 through 8) 46%
severe lonely (score 9 or 10) 22%
very severe lonely (score 11) 7%

3.2 End-user experience

Overall, 59% of the users were willing to continue using (in-
tention to use) the GezelschApp. Notably, they were especial-
ly positive about the “Ease of use”. On the other scales the
majority of the users was ambiguous and had no clear opinion
(positive vs. negative on the constructs). The social workers’
opinions tended to be more positive on all constructs of end-
user experience (Table 2), with the exception of the construct
“Control”.

3.3 User statistics
Figure 1 provides an overview of the number of active users

per week during the evaluation period. Initially a total of 91
older adults used the GezelschApp and every week on average

there where 10.6 active users (SD +4.9). Of the 91 users,
5.5% never used the GezelschApp, 19.8% used the app for
less than four weeks, 29.7% used the app between four and
twelve weeks, 31.9% used the app between thirteen and
twenty-four weeks and 13.2% used the app more than
twenty-four weeks. On average the users used the
GezelschApp for 11.2 weeks (SD +9.3).

In total, 72% of the users accepted a friend request. During
the evaluation period, 104 friend requests were accepted (50%
with a social worker and 50% with another user). In total 286
posts (7.3 posts a week) were published on the mobile appli-
cation; there were 135 posts on activities, 100 posts on tips for
active and healthy ageing, 27 posts on news and 24 posts with
general information on active and healthy ageing. These 286
posts were read 1384 times. On average every post was read
by 21 users (range 12-27). The users were most interested in

Table 2 Score on end-user expe-
rience for users (n = 51) and social Users (n=51)

Social workers (n=6)

workers (n =6)

Positive  Neutral =~ Negative  Positive  Neutral = Negative

Enjoyment 34 (SD+1.1)
Aesthetics 2.8 (SD+1.1)
Control 3.1 (SD+1.4)
Trust in technology 3.1 (SD+1.0)
Ease of use 2.7(SD+1.4)
Intention to use 2.7 (SD+1.5)

29% 67% 4% 83% 17% -
45% 53% 2% 67% 33% -
41% 59% - 33% 67% -
35% 63% 2% 67% 17% 17%
57% 39% 4% 67% 13% -
59% 41% - 100% - -
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Fig. 1 Number of active users per week

activities and these posts were on average read by 27 users.
The users were less interested in news and these posts were on
average read by 12 users.

3.4 Level of experienced loneliness

The level of experienced loneliness did not significantly
change (p>0,442) after the use of the mobile application.
Pre-test, the users (n=32) scored 5.9 (SD=+3.5) and post-
test this score increased slightly to 6.3 (SD+3.6). Overall,
31% of the users showed a decrease in their level of experi-
enced loneliness.

3.5 Quality of life

On average, the MCS score of the SF-12 increased by 6
points. This increase is clinically meaningful as there is a
general consensus that changes of 2—3 points in SF-12 scores
are clinically relevant [29]. In addition to this, the positive
change of the Physical Health Component (PCS) is also clin-
ically meaningful (Table 3). Overall, two-thirds of the users
showed a clinically meaningful change on the SF-12 MCS or
PCS. However, the increase scores on the MCS and the PCS
of the SF-12 after the use of the mobile application were not
significant (p >0,062).

4 Discussion

The aim of this paper was to present the results of an obser-
vational study concerning the usability, end-user experience
and potential added value of a mobile application to encourage
social participation of community-dwelling older adults. The
users of the mobile application were enthusiastic; they rated
the usability as acceptable, were positive about its ease of use,
and the majority was willing to continue using the mobile
application.

Week

On average the application was used for 11 weeks by the
older adults. During the evaluation period, friend requests
were accepted and older adults made new friends. The older
adults were most interested in posts on activities in their
neighbourhood. The level of experienced loneliness did not
change after the intervention period. However, the positive
change in the quality of life was clinically meaningful.

A systematic review [30] summarized interventions
targeting loneliness and social isolation among older adults.
Only four studies included technology such as a companion
robot, telephone befriending intervention, internet use and a
Care TV intervention. However, this systematic review sup-
ports the use of technology interventions since three of these
studies reported significant findings for alleviating loneliness
and social isolation. They concluded that interventions sup-
ported by technology offer a potential, as technology can be
tailored to match the specific needs of older adults. It is im-
portant to note that, to be successful, sufficient training on
how to properly use the technology must be provided for the
older adults [30]. This point is stressed in another systematic
review [13] on the effect of ICT supported interventions for
reducing social isolation in older adults. They conclude that
these interventions, in general, are promising tools to tackle
social isolation among older adults, but not for every older
adult.

The main reason to develop the GezelschApp to reduce
social isolation and loneliness in older adults, and not use an
existing application such as Facebook, was to secure their
safety. It was important to eliminate unwanted relationships
from arising such as those that prey on vulnerable and lonely

Table 3  Quality of life (SF-12) score pre- and post-test (n =33)
Pre-test Post-test

SF-12 MCS 61.7 (SD21.8) 67.8 (SD23.7) p=0.062

SF-12 PCS 60.8 (SD20.9) 64.6 (SD25.2) p=0256
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older adults. Therefore, a secure and safe (online) environ-
ment was requested and a non-public application was devel-
oped which imbedded an initial screening contact between the
interested older adults and the social worker of the local wel-
fare and wellbeing organization. It was also important to pro-
mote the use of the GezelschApp and to help the older adults
to participate in activities and close (online) friendships. This
is why an active coach was requested, a role which is not
foreseen in existing mobile applications.

The implementation of the GezelschApp in daily practice along
with a local welfare and wellbeing organization is the key strength
of this study. This setting, in contrast to a more controlled setting
such as in a lab, allows for a demonstration of the true potential of
this mobile application in the real world. As with any other real-
world setting, the participants were free to use the mobile applica-
tion at any time, whenever they liked, and they were not instructed
on how much time to spend using it.

A weakness of this study is the selection bias of the partic-
ipants since using the mobile application was voluntary. The
majority of the older adults who were willing to participate
were technology-minded and had a basis of skills to use a
(smart) phone, tablet or laptop. In addition, female participants
were overrepresented in this study. However, as more women
than men tend to report loneliness [31] the higher amount of
female participants in this study is not surprising. It has also
been suggested that disclosing loneliness may be more accept-
able for women than for men [1]. This observational study
focussed on usability, end-user experience and potential added
value and, as no control group was included in this study, no
definitive conclusions can be made about the changes in the
level of experienced loneliness and quality of life. After im-
proving the technology based on the outcome of this study a
next step is to implement and evaluate the GezelschApp in a
broader context and to assess the effectiveness and cost-effec-
tiveness. For this future study, a stepped wedges cluster design
[32] can be a promising design to gain further insight and to
foster implementation.

Given the results of this study, the GezelschApp is a mobile
application to encourage social participation for community-
dwelling older adults. This social technology is easy to use
and a majority of the older adults are willing to continue using
the GezelschApp. After a period of use, the older adults expe-
rienced a clinically meaningful increase in quality of life.
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