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Abstract

Background: The use of digital technology might contribute to social engagement and 
mental health in an ageing population.
Objective: To systematically map and describe the scientific knowledge and knowledge 
gaps on the effects of different types of digital tools for outcomes related to social engage-
ment in older adults at risk for mental health decline.
Methods: Thirteen groups of outcomes (domains) were defined, related to social engage-
ment, by the use of digital tools. Thereafter, a systematic literature search was conducted 
in April 2017 to identify systematic reviews in line with the objective, an additional search 
for systematic reviews published since April 2017 was done in September 2019. In addi-
tion, reference lists as well as protocols from the Cochrane Collaboration and Campbell 
were searched. The final sample includes nine systematic reviews, published between 
2012 and 2019, with both qualitative and quantitative results.
Results: This evidence map shows that education in and use of digital tools, including 
computers and the internet, might decrease loneliness. Research is still limited, but the 
existing research points towards positive effects from the use of digital tools on outcomes 
related to social engagement, such as loneliness, social isolation, social interaction and/
or social support, participation, depression, physical health/activities, as well as security, 
self-esteem or empowerment. Scientific knowledge gaps are present for the domains of 
quality of life, activities in daily living (ADL), cognition, autonomy, and usability.
Conclusion: The evidence map shows inconclusive evidence about the effects on out-
comes related to social engagement from the use of digital tools for older adults at risk 
of mental health decline or mental illness. More research is needed, and future research 
should include studies with a strong design, larger populations, and various subgroups of 
older adults in different contexts to further evaluate the effects of the digital tools related 
to social engagement for older adults at risk of mental health decline or mental illness.

Keywords: Information and communication technology, interactive computer games, 
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Introduction
This study highlights the potential to support 
older adults’ mental health and social engage-
ment through the use of digital technology/tools. 
Demographically, the number of older adults is 
rapidly increasing in society; therefore, there is 
an urgent need to promote maintained physical, 
but also, mental health as people age. The com-
monly used definition from 2001 by the World 
Health Organization (WHO) defines mental 
health as “a state of well-being in which an indi-
vidual realizes his or her abilities, can cope with 
the normal stresses of life, can work productively 
and fruitfully, and is able to make a contribution 
to his or her community” (WHO, 2004).

In later life, a decline in mental health, or men-
tal illnesses, as in example depression, can be 
related to frailty, somatic illnesses, or other life 
challenging events as part of aging (Vaughan, 
Corbin, & Goveas, 2015). In this study, both 
older persons with medically diagnosed men-
tal illnesses, as well as all older adults at risk of 
mental health decline (i.e., persons who do not 
experience mental health or at least experience 
a decrease in mental health), are included in the 
population. Interventions are needed to promote 
mental health in later life, for example support-
ing participation both in physical and social ac-
tivities (The Swedish National Institute of Public 
Health, 2007).
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The digitalization of society, including health 
and social care, transforms activities, commu-
nication, and interaction between people and 
the environment (Swedish Government, 2015). 
Evidence of how to support older adult’s men-
tal health by use of digital technology is sparse, 
but it is indicated that digital technology that is 
developed and adapted to meet the older adults’ 
needs can support for example independence in 
daily life (Lindenberger, Lövdén, Schellenbach, 
Li, & Krüger, 2008).

As a part of the digitalization, different digital 
tools and services are increasing, for example, 
mobile GPS trackers to support independent and 
safe walks (Werner et al., 2012), and robotics that 
might support eating or taking a shower inde-
pendently (Dahl & Kamel Boulos, 2013). To meet 
the prerequisites and requests of older adults, 
the individual perspective needs to be consid-
ered and supported when using and developing 
digital tools (Rodeschini, 2011). Also, the possi-
bility to benefit from digitalization in society is 
dependent on individual digital competence, i.e., 
the understanding of and ability to manage dif-

ferent digital tools (Swedish Government, 2016). 
A previous Swedish study concludes that ICT ac-
cess and literacy in terms of discursive and social 
resources, influence inclusion in a digitalised so-
ciety (Olsson, Samuelsson & Viscovi, 2019).

In summary, it has been noted that older adults 
need individually targeted support to participate 
in the digitalized society and to use digital tech-
nology/tools. Research indicates that the use of 
the internet as a digital tool might positively sup-
port older adults, and thereby achieve positive 
health effects (Jinmoo, Sanghee, Sunwoo, Hee, 
& Junhyoung, 2015). To further support older 
adults in using digital tools, it is necessary to de-
scribe the knowledge and the potential effects of 
digitalisation on healthy aging, including mental 
health by social engagement. In this study, we 
recognise that engagement in different social ac-
tivities for enjoyment and by own choice, can 
contribute to mental health. Therefore, the ob-
jective of this study was to systematically map 
and describe the scientific knowledge and 
knowledge gaps on the effects of different types 
of digital tools for outcomes related to social en-
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gagement in older adults at risk for mental health 
decline. How to perform an evidence map are 
described differently and lacks a clear defini-
tion (Miake-Lye, Hempel, Shanman, & Shekelle, 
2016). In this study, a systematic evidence map 
has been used to conclude evident knowledge 
as well as knowledge gaps, based on systematic 
reviews in the research field. More specifically, 
the systematic map aimed to provide scientific 
evidence and identify scientific knowledge gaps 
in relation to:

- digital tools as a means of promoting social en-
gagement in older adults at risk of mental health 
decline 

- older adults’ experiences and/or other outcomes 
when using digital tools

- studied and described disadvantages, difficulties 
or risks related to digital tools

Method
A systematic evidence map was performed 
based on systematic reviews with quantitative 
and/or qualitative primary studies.

Domains
In total, 13 groups of outcomes related to social 
engagement and the use of digital tools were pre-
defined (they are referred to here as domains). If 
a scientific knowledge gap was prominent, no 
systematic reviews relevant to the domain were 
identified, or there was insufficient evidence to 
determine the effects of the intervention.

Selection criteria
Inclusion criteria were defined using PICOS; Pop-
ulation (P); people 60 years of age or older with 
mental illness or those at risk of mental health 
decline. Interventions (I); use of digital tools (i.e., 
computer, mobile phones and software applica-
tions) that can be purchased or prescribed by 
registered healthcare personnel. Comparisons 
(C); only systematic reviews were included. Out-
comes (O), defined domains; Loneliness, social 
isolation, social interaction, participation, self-
efficacy, depression, cognition, Quality of life 
(QoL), Physical health or physical activity, ADL-
performance, autonomy, usability, security or 
risk. Complete list of domains in Table 1. Study 
design (S); systematic reviews assessing qualita-
tive or quantitative study results.

Exclusion criteria: studies before 2007 were ex-
cluded due to the rapid changes in this research 
area. Also, studies evaluating, older adults with 
dementia, experiences of living with mental ill-
ness, acceptance and adaptation of technology, 
e-health, smart homes (including sensors and 
safety alarms), and medical aids and mobile 
tools used by social care staff (e.g. care planning 
tools or medication apps). Lastly, specific treat-
ments (e.g. Cognitive Behavioural Therapy), and 
education for professionals were also excluded.

Systematic literature search
A systematic literature search was designed to 
identify all published systematic reviews poten-
tially relevant to the selection criteria and the 
13 pre-defined domains of eligible outcomes. 
The search was conducted in April 2017 that 
were updated in September 2019 in Academic 
Search Elite, Cinahl, Cochrane Library, PsycInfo, 
PubMed, SocIndex, Social Services Abstract/ 
Sociological Abstract, and Scopus (in April 
2017 in: IBSS and ASSIA). Furthermore, Episte-
monikos, EuroScan, HTA Database, CRD, NICE, 

Figure 1. Flowchart describing the total number 
(n) of included and excluded abstracts, articles 
read in full text, as well as the number of sys-
tematic reviews with low or medium quality in-
cluded in the evidence map.
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OTSeeker, PEDRO, Prospero, and PubMed 
Health were searched for systematic reviews 
and HTA-publications. Reference lists of iden-
tified systematic reviews, as well as protocols 

from Campbell and the Cochrane Collabora-
tion, were also searched (The search strategies 
in Appendix I).
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Analysis
The relevance of the studies in the final sample 
was assessed by reading the abstracts and com-
paring them to the PICOS. Two people, indepen-
dently of each other, performed the relevance 
assessment. In April 2017, the scientific quality 
of the remaining 20 systematic reviews was as-
sessed by the same two people using the 11 items 
of the AMSTAR manual (Shea et al., 2007). The 
same procedure was repeated in September 2019, 
where five systematic reviews was assessed in 
the same way. In every step, discrepancies were 
solved by consensus, and secondary opinions 
were collected if a consensus was not reached.  
The flow chart with the number of included and 
excluded articles is presented in Figure 1.

The results from the identified relevant sys-
tematic reviews were compiled without any 
evidence grading or relevance or risk of bias 

assessment of the primary studies included in 
the systematic reviews (Description of included 
reviews in Appendix II. Excluded references in 
Appendix III).

Results
In this section, the domains of outcomes are first 
summarised, followed by a description of find-
ings from the systematic reviews.

Domains of outcomes
In total, 25 systematic reviews answering the ob-
jective of this evidence map were identified. Of 
these 25 reviews, one was graded as high quality, 
eight were graded as medium quality (Table 1)
and 16 were graded as low quality (Appendix IV).

Findings from the systematic reviews
Related to the included systematic reviews scien-
tific knowledge was found, as well as knowledge 
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gaps (Table 2). The results from the systematic 
reviews are summarised and described in two 
sub-headings: Interactive computer games re-
lated to physical, mental, or cognitive outcomes 
and quality of life and Information and commu-
nication technology related to psychological and 
social outcomes and quality of life.

Interactive computer games related to physical, 
mental or cognitive outcomes and quality of life
This section describes the effects of digital tools 
such as interactive computer games, i.e. Ninten-
do Wii, virtual reality (VR), or dance mats, on 
the outcomes of depression, cognition, quality 
of life, and physical activity that were studied 
in two systematic reviews (Bleakley et al., 2013; 
Miller et al., 2014). The number of participants 
in the primary studies included in these reviews 
varied from 1 to 60. Exercise-induced by inter-
active computer games proved to be more ef-
fective than other physical training to promote 
balance (Bleakley et al., 2013). However, no rec-
ommendations regarding the type of exercises, 
dose, duration, or intensity were given. There is, 
however, some support that exercise reduces de-
pressive symptoms and promotes QoL. On the 
other hand, Miller et al. (2014) reported that the 
existing knowledge base is weak and, therefore, 
no recommendations can be given regarding the 
effectiveness of VR/digital games as a means of 
promoting physical activity or reducing disabil-
ity, activity limitations and participation restric-
tions (Miller et al., 2014). Interactive computer 
games are described as essentially safe (Bleakley 
et al., 2013). However, a few individuals chose 
to interrupt physical activity when using dance 
mats due to pain (Miller et al., 2014). For safety 
reasons, it is therefore of great importance that 
these individuals are closely observed when ex-
ercising (Miller et al., 2014).

Information and communication technology re-
lated to psychological and social outcomes and 
quality of life
Information and Communication Technology 
(ICT) is described in seven of the systematic over-
views (Chen & Schulz, 2016; Choi, et al., 2012; 
Forsman & Nordmyr, 2017; Forsman et al., 2017; 
Morris, et al, 2014; Poscia, et al., 2018; Ronzi, et 
al, 2018). Chen and Schulz show positive effects 
from using the internet or web-based apps (e.g. 
search function, e-mail, chat, video conferencing, 
social media) on social isolation, social support, 
and social connectedness with other people and 
surrounding communities (Chen & Schulz, 2016). 
ICT can reduce social isolation by promoting 
contact with the outside world, including friends 
and family, contributing to social support, and 
promoting involvement in activities that they 
found interesting (Chen & Schulz, 2016). In ad-
dition, self-esteem was strengthened as the older 

adults felt younger and included in the “modern 
generation”, as well as remaining socially active, 
overcoming challenges and gaining new abili-
ties from the intervention (Chen & Schulz, 2016). 
This also had additional positive effects on life 
satisfaction. However, the effect of using the 
internet or web-based apps rarely lasted more 
than six months. Findings relating to loneliness 
were inconsistent, and the effects on self-esteem 
and control in life were not-significant (Chen & 
Schulz, 2016). In a meta-analysis performed by 
Choi et al. (2012), computer and internet-based 
interventions (mainly computer usage and e-mail 
management), significantly reduced loneliness 
but were ineffective in reducing depression (Choi, 
Kong, & Jung, 2012).

Internet-based programmes for older adults, last-
ing from four weeks up to three years, including 
health-related information, self-help interventions, 
peer support, or communication with healthcare 
professionals increased social support significant-
ly (Morris et al., 2014). Interactions with others 
via the internet positively affected empowerment 
in three out of five primary studies included in 
the review by Morris et al (2014). Similarly, loneli-
ness was significantly reduced in three out of five 
studies in the review by Morris et al (2014). Some 
positive effects were also found for QoL, while 
the impact on depression and self-esteem was in-
consistent. However, a significant positive effect 
on depressive symptoms was found after training 
in computer usage (how to use the internet, e-
mail, etc.) (Forsman et al., 2017), and significantly 
influenced either reduced loneliness or increased 
social contacts (Poscia, 2018). Though many dif-
ferent interventions were combined, and only 
four used ICT, therefore the results are more pre-
liminary. In Ronzi et al., (2018) non-significant ef-
fects on depression were found. However, both 
reviews by Chen and Schultz (2016) and Morris 
et al. (2014) conclude that the respective out-
comes (i.e. social isolation and social connected-
ness) are multidimensional phenomena. These 
phenomena are measured and defined in differ-
ent ways in the primary studies, which negatively 
affects the possibility to compare the results be-
tween studies (Chen & Schulz, 2016). Similarly, 
methodologically strong or coherent evaluations 
of the effects of computer training and internet 
use for mental well-being are few (Forsman et al., 
2017), which could be because the primary out-
come (mental well-being) lacks a clear definition 
and is, therefore, difficult to study.

The risks, difficulties, or disadvantages of ICT for 
the individual are rarely included in the reviews 
(Chen & Schulz, 2016; Choi et al., 2012; Morris 
et al., 2014). However, it is found that technology 
that is not individually adapted may limit or pre-
vent potential positive effects of ICT (Choi et al., 
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2012). ICT does not suit all older adults, and indi-
vidual training and consideration of the interests 
as well as the motivation of the individual are vi-
tal when introducing digital tools (Chen & Schulz, 
2016). Other factors (e.g. socioeconomic condi-
tions, personal interests, or the ability to manage 
technology) that could prevent or promote the 
use of computers need to be considered when 
introducing digital tools, since these, in turn, may 
influence mental well-being (Forsman et al., 2017).

Forsman and Nordmyr (2017) summarised the 
results of 14 qualitative studies focusing on old-
er adults’ experiences of using the internet (for 
example for communication) and its impact on 
psychosocial health (Forsman & Nordmyr, 2017). 
Communication (primarily via e-mail) was de-
scribed as one way of finding new social con-
tacts, as well as increasing, improving, and main-
taining existing contacts with friends and family. 
The more experienced internet users feared they 
would lose the possibility to communicate via 
the internet since it might increase experiences 
of loneliness and in turn negatively impact their 
mental health. Failing to cope with future tech-
nological developments (i.e., being knowledge-
able and having updated technique), and thus 
becoming dependent on others was another 
identified risk. To achieve the positive benefits 
of using the internet, sufficient support was con-
sidered vital (Forsman & Nordmyr, 2017). Online 
groups provided valuable support, especially 
if the same support was not possible to obtain 
elsewhere. ICT also made areas for activity and 
participation (e.g. community service and inter-
est groups) more accessible according to the 
participants, with additional positive effects on 
mental health (Forsman & Nordmyr, 2017).

Discussion
This evidence map is performed at an early stage of 
a rapidly developing area. Findings indicate some-
what inconclusive but positive effects, for example, 
that education about and use of the internet might 
reduce loneliness. Scientific knowledge gaps were 
identified in the domains of cognition, quality of 
life, and usability, and no results for the domains of 
ADL-performance and autonomy were found. An 
evidence map, like this one, only displays existing 
scientific knowledge and knowledge gaps. The 
degree of evidence is not graded.

Regarding the use of interactive computer games, 
it is indicated that, for example, balance (Bleak-
ley et al., 2013), QoL, and depression can be 
successfully influenced by using games. This is 
promising given the fast development in this par-
ticular area potentially bringing new, and hope-
fully even better games. However, more studies 
are needed before recommendations of inter-
vention programmes (including dose and inten-

sity) can be given. Even though further research 
is needed to create a solid evidence base and 
future recommendations, interactive computer 
games and ICT are in general safe to use. None 
of the nine systematic reviews reported any 
harmful effects of using digital technology/tools.

The use of ICT (such as e-mail, video calls, and 
social media) might influence social isolation 
positively, as well as social support and social 
connection to others. Also, experiences of lone-
liness are indicated to be reduced by the use 
of computers and the internet (Chen & Schulz, 
2016; Choi et al., 2012; Forsman & Nordmyr, 
2017; Forsman et al., 2017; Morris et al., 2014; 
Poscia et al., 2018). Similarly, recent research 
shows that ICT literacy and social networks are 
important to avoid the risk of digital exclusion 
(Olsson et al., 2019). It is also known that older 
adults participate in and use the internet, but the 
needs and requests when using it vary between 
individuals and generations (Findahl, 2014). To 
individually target and adapt, for example, the 
use of the internet, can be valuable and support 
usage in older populations. Also, by adapting the 
technology to expressed needs and preferences, 
the opportunities to use digital technology/tools 
to support mental health and social engagement 
during aging might increase.

The lack of conclusive results in this system-
atic evidence map can be explained by limited 
numbers of studies that have evaluated the in-
terventions sufficiently. Moreover, the multitude 
of concepts used to describe the outcomes (i.e. 
loneliness, social isolation, social support, social 
connectedness, or social inclusion) limits the 
possibilities to generate scientific evidence. The 
experiences of using digital tools are challenging 
to evaluate due to the complexity of these inter-
ventions. For example, the social environment, 
support from friends and family, access to tech-
nology, and so forth, contribute to this complex-
ity and will influence the effects of the interven-
tion. Such complex interventions are suggested 
to be evaluated in several steps, and systematic 
reviews can be the knowledge base to further 
develop scientific evidence (Craig et al., 2008). 
Also, to develop the research area, future stud-
ies should be well planned when it comes to 
studying size, design, and quality (Krefting, 1991; 
Wang & Bakhai, 2005). Adding to this complex-
ity, it is demanding, yet important, for evaluative 
research to keep up with this rapid development.

Further, considering quality aspects of the re-
search included in the present evidence map, 
only one of the included systematic reviews com-
prised a meta-analysis (Choi, 2012). In the initial 
search, none of the systematic reviews used an 
established tool to grade the quality of the evi-
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dence. In the updated search in 2019, both sys-
tematic reviews (Poscia, et al, 2018; Ronzi, 2018) 
used a tool to grade the quality of the included 
reviews. Also, two of the included reviews evalu-
ated publication bias, which should be consid-
ered in all systematic reviews to avoid biased 
evidence (Joober, Schmitz, Annable, & Boksa, 
2012). All these aspects of stronger research de-
signs should be further considered in future stud-
ies to increase and strengthen the knowledge 
base in this research area. It deserves also to 
mention that the systematic review graded to be 
of high quality (Ronzi, et al., 2018), focused on a 
variety of interventions where only four of the in-
cluded articles applied digital tools of some sort. 
Thus, also findings from this high-quality review 
need to be interpreted with caution.

Context is also important to consider in an evi-
dence map, and the primary studies in the over-
views were completed in different parts of the 
Western world. This reflects international inter-
est in the research area but may limit transfera-
bility to a local context. This is relevant since the 
organisation of social care differs between coun-
tries, as well as the availability and funding of 
different digital technology/tools for individuals.
Finally, in terms of the study population, system-
atic reviews targeted older adults. The majority of 
the participants were 60 years old or older, and 
a few were 45 years old or older (Chen & Schulz, 
2016; Miller et al., 2014; Morris et al., 2014; Pos-

cia, et al, 2018). The primary focus of this map 
was not to include only older adults diagnosed 
with mental illness, but instead to use a health 
promotion or holistic perspective. The systemat-
ic reviews included different target groups such 
as older adults at risk of experiencing loneliness 
(Choi et al., 2012) or with limited physical abili-
ties (Bleakley et al., 2013). Older adults that had 
experienced a stroke (Chen & Schulz, 2016) or 
suffered from other illnesses were also included 
as well as healthy individuals in some of the stud-
ies. This variety of older adults in the reviews can 
be considered as representative of a normal, het-
erogenic population of older adults. Neverthe-
less, Forsman and Nordmyr (2017) conclude that 
important subgroups reflecting socioeconomic 
positions or more vulnerable groups are missing 
in their included studies, and this is likely to be 
true for several of the included reviews. The pos-
sibilities to generalise the results to these groups 
or older adults solely with mental illness might, 
therefore, be limited.

Conclusion
The systematic map shows early and somewhat 
inconclusive evidence in a developing research 
area. Future research should include larger, 
controlled studies, also representing various 
subgroups of older adults in different contexts, 
which evaluate the effects of using digital tools 
to promote healthy aging of older adults and 
support social engagement.
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Appendix II – Describing the included reviews, 
objectives, intervention/outcome, study design 
and number of included studies, as well as 
main results.
Reference: (Bleakley et al., 2015). Title: Gaming 
for health: a systematic review of the physical and 
cognitive effects of interactive computer games in 
older adults. Objective: Systematically review the 
evidence base and examine the physical and cog-
nitive effects of physically based interactive com-

puter games (ICG) in an older adult population. 
Also, how it affects user’s compliance, enjoyment, 
and safety during exercise. Interventions: ICG 
and/or virtual reality (VR) technology support-
ing interaction with virtual objects in a comput-
er-based environment. Interaction must involve 
strength, aerobic, balance, or flexibility compo-
nents. Outcomes: cognitive or physical function-
ing. Secondary outcomes: adverse effects, enjoy-
ment and compliance. Study design, number (n) 
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of included studies: RCT (n=5), observational 
(n=5), controlled (n=2). The review included 12 
studies, published 2003-2010. Sample sizes (n): 
6-40. Participants: mean age 65 years or older. 
Country (not applicable). Main results: Indica-
tions that ICG are safe and effective when used 
to promote physical activity among older adults. 
A small number of minor adverse events associ-
ated with ICG were reported. No evidence of an 
optimal exercise dose (intensity, exercise type or 
duration) was presented. There was a clear trend 
that balance could be positively strengthened by 
ICG. Findings mainly based on older participants 
(aged 63-96 years) with existing subsyndromal 
depression, showed some evidence that cognition, 
depressive symptoms, and quality of life could be 
positive influenced from ICG.

Reference: (Chen et al., 2016). Title: The effect 
of information communication technology in-
terventions on reducing social isolation in the 
elderly: a systematic review. Objective: To ex-
plore the effects of ICT interventions on reduc-
ing social isolation of the elderly. Interventions: 
ICT interventions including for example webb 

– based apps, or via computers; as social net-
working sites, e-mail, online chat rooms, vide-
oconferencing. Outcomes: Qualitative synthesis, 
with regard to social isolation, e.g. loneliness, 
belonging, fulfilling relationships, social contacts, 
quality of relationships, engagement, frequency, 
social network size and social activity. Study de-
sign, number (n) of included studies: RCT (n=6), 
cohort study (n=6), cross-sectional (n=4), quali-
tative studies (n=14). The review included 30 
studies, based on 25 projects (5 studies reported 
2 studies): published 2002-2015. Sample sizes (n) 
= 8-5203. Participants: mean range: 66-83 years 
old (sometimes not determined). Countries: 
United Kingdom (n=1), Canada (n=1), Finland 
and Slovenia (n=1), Sweden (n=1), Norway (n=1), 
Australia (n=2), Israel (n=2), New Zealand (n=2), 
Taiwan (n=2), Netherlands (n=3), USA (n=9). 
Main results: ICT use was consistently found to 
affect social support, social connectedness, and 
social isolation in general positively. The results 
for loneliness were inconclusive. The results for 
self-esteem and control over one’s life were con-
sistent but generally non-significant. Social iso-
lation could be alleviated through four mecha-
nisms: boosting self-confidence, connecting to 
the outside world, gaining social support, engag-
ing in activities of interest. Some studies found 
a non-significant or negative impact, or that the 
positive effect of ICT use on social connected-
ness and social support did not last for more than 
six months after the intervention.

Reference: (Choi et. al., 2012). Title: Computer 
and internet interventions for loneliness and de-
pression in older adults: a meta-analysis. Objec-

tive: To examine the effectiveness of computer 
and Internet training interventions intended to 
reduce loneliness and depression in older adults. 
Interventions: Interventions involving computer 
or Internet use. Outcomes: Psychosocial out-
comes, as loneliness and/or depression. Study 
design, number (n) of included studies: RCT 
(n=4); quasi-experimental design (n=2). The re-
view included 6 studies published 2001-2012. 
Sample sizes (n): 26-109. Participants: 64-83 
years old. Countries: Israel (n=1), Netherlands 
(n=2), USA (n=3). Main results: The computer 
and Internet programs were effective in manag-
ing loneliness among older adults. Social sup-
port by use of computers and/or internet should 
be considered to help manage loneliness in this 
population. The overall mean weighted effect 
size for loneliness from five studies was statis-
tically significant for decreased loneliness (Z 
=2.085, p = 0.037). The overall mean weighted 
effect size for depression from five studies was 
not statistically significant (Z = 1.528, p = 0.126).

Reference: (Forsman, et. al., 2017). Title: Pro-
moting mental wellbeing among older people: 
technology-based interventions. Objective: To 
explore the effectiveness of technology-based 
interventions in promoting the mental health and 
wellbeing of people aged 65 and over. Interven-
tions: Technology-based interventions designed 
to promote mental wellbeing or independence. 
Outcomes: For example, aspects of quality of 
life associated with positive mental wellbeing, 
life satisfaction, empowerment, capability, civic 
participation, social resources and social inclu-
sion. Study design, number (n) of included stud-
ies: RCT (n=6). The review included 21 articles, 
based on 19 evaluations of the effectiveness 
of technology-based interventions. Published 
2003-2014. Sample sizes (n) = 5-335. Partici-
pants: aged 65 years old or above, or 55 years 
old or more and retired. Countries: USA (n=9), 
Spain (n=2), Canada (n=1), 1 study respectively 
from Finland/Slovenia, Israel, Netherlands, Nor-
way, Spain, Spain/Chile/Mexico/Cuba, Sweden 
and UK. English language publications (some in 
Spanish). Main results: Three out of six studies 
with high or moderate quality ratings (evaluating 
computer/internet training) reported statistically 
significant positive effects on psychosocial out-
comes, including increased life satisfaction and 
experienced social support, as well as reduced 
depression levels among intervention recipients. 
Few randomized controlled trials, and the need 
for more methodologically rigorous studies are 
highlighted. Little comparability in outcome 
measures, resulting in an inconsistent evidence 
base with moderate strength and quality.

Reference: (Forsman & Nordmyr 2017). Title: 
Psychosocial links between internet use and 
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mental health in later life: a systematic review 
of quantitative and qualitative evidence. Objec-
tive: To summarize the evidence base of cor-
relational data on Internet use and related psy-
chosocial factors and its links to mental health 
among older adults, utilizing available data from 
both quantitative (NOTE. not presented in the 
present article) and qualitative studies. Inter-
ventions: Experiences of using computers and 
internet, internet use in general or for specific 
activities online, e-mail, dating sites, commu-
nication forums, online game, support via mail/
online communities, forums and instant mes-
saging. Outcomes: Perceptions of psychosocial 
links between internet use and mental health. 
Quality of life, experienced loneliness, depres-
sive symptoms and functional independence 
associated to mental health. Study design, num-
ber (n) of included studies: Focus groups (n= 2), 
qualitative interviews (n=5), surveys (n=4), eth-
nographical study (combination of observation 
and interview) (n= 2), qualitative (survey and 
interviews) (n=1). The review included 14 studies 
published 2007-2013. Sample sizes (n): 7-1381. 
Participants: aged 60 years or more. Participants 
were required to be independent or assisted In-
ternet users. Countries: Israel (n=1), Spain (n=1), 
Sweden (n=1), UK (n=2), Australia (n=4), USA 
(n=5). Main results: The review indicated sup-
port for links between Internet use and mental 
health and its psychosocial covariates in later 
life. Three themes emerged: New ways of com-
municating and connecting. The participants of 
the qualitative studies described how communi-
cation online (e- mail was the primary form of 
communication reported) supported maintained 
and increased contacts with family, friends, and 
others in their social network. The relationships 
were experienced as positive as well as influenc-
ing their subjective experience of mental health. 
An increase in resources according to needs 
and preferences. The Internet was experienced 
to provide and expand accessibility to resources 
other than those related to communication (e.g., 
public services, common interest groups). Inter-
net use may support and enable participation in 
various activities and contexts chosen according 
to the older adults’ preferences, thereby having 
an enabling and empowering effect. Mastering 
new technologies as a means of increased so-
cial inclusion. Limited technology experience 
or conventional attitudes may influence adop-
tion of new technologies. Some participants 
expressed that the online world enhanced their 
mental health through promoting feelings of em-
powerment and improving self-esteem.

Reference: (Miller, et.al., 2014). Title: Effective-
ness and feasibility of virtual reality and gaming 
system use at home by older adults for enabling 
physical activity to improve health related do-

mains: a systematic review. Objective: To sum-
marise evidence for the effectiveness and feasi-
bility of VR/ gaming systems utilisation by older 
adults at home for enabling physical activity to 
improve impairments, activity limitations or par-
ticipation. Interventions: Popular, commercially 
available gaming technologies were used to en-
courage physical activity in all but one of the 
reviewed studies. The Nintendo™ Wii, the Wii 
Sports package with the associated handheld 
remotes, fitness and strength games. Outcomes: 
Physical body functions or impairments, cogni-
tive and emotional well-being. Participation and 
activity limitations. Study design, number (n) of 
included studies: case study (n=7), controlled 
studies (n=6) including two RCTs. no comparison 
(n=1). The review included 14 studies published 
2007-2012. Sample sizes (n): 1-60. Participants: 
majority of sample above 60 years old, mean 
age: 47-84 years. Countries (when applicable): 
North American (n=7). Main results: The feasi-
bility and effectiveness of VR/gaming systems 
used to enable physical activity in a home set-
ting to address activity limitations, impairments 
and participation is relatively weak in this popu-
lation. Insufficient evidence to provide sound 
recommendations for clinical practice, due to 
high risk of bias. The findings of this review may 
be used in planning future studies. When feasi-
bility was addressed, strong retention and adher-
ence with exercise was identified, as well as the 
need for assistance, training and monitoring to 
ensure safety for the users.

Reference: (Morris, et.al., 2014). Title: Smart 
technologies to enhance social connectedness 
in older people who live at home. Objective: To 
examine the effectiveness of smart technologies 
in improving or maintaining the social connect-
edness of older people living at home. Interven-
tions: Smart technologies, including web-based 
information, intervention and communication 
programs. For example: online educational pro-
gram, e-mail access to health professionals and 
online self-help programs, discussion forums, 
visual and verbal contact between study par-
ticipants, training on computer, internet/e-mail 
use, use of pre-recorded, interactive telephone 
messages, the Nintendo Wii. The frequency of 
technology use varied. The programs lasted be-
tween four weeks and three years.  Outcomes: 
Social connectedness (including social support, 
participation, empowerment, engagement, isola-
tion and loneliness. Study design, number (n) of 
included studies: RCT (n=12); cohorts (n=6). The 
review included 18 studies published 2001-2011. 
Sample sizes (n): 12-39, Participants: mean age: 
59-82 years. Countries: Norway (n=1), Canada 
(n=1), Netherlands (n=4), USA (n=11). Not avail-
able (n=1). Main results: Fourteen studies re-
ported significant positive outcomes in aspects 
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of social connectedness such as social support, 
loneliness, social networks, empowerment and 
self-efficacy. All studies with positive results was 
based on online, interactive programs that incor-
porated support groups, health information, chat 
rooms or discussion boards. Implementation of 
technology to improve some dimensions of so-
cial connectedness is supported by emerging 
evidence. Also, smart technology might improve 
factors as quality of life, depression, self-esteem 
and stress. Many studies did not blind assessors 
or provide sufficient details about the interven-
tion programs and/or participants. The risk of 
bias is thereby increased and might limit the 
generalization of findings to other contexts. In 
studies reporting outcomes related to social sup-
port (n =6), the results were most consistent, and 
use of smart technology could help to achieve 
statistically significant improvements.

Reference: (Poscia, et al, 2018). Title: Interven-
tions targeting loneliness and social isolation 
among the older people: an update systematic 
review. Objective: Aims to summarize and up-
date the current knowledge on the effectiveness 
of the existing interventions for alleviating loneli-
ness and social isolation among older persons. 
Interventions: The article included a variety of 
interventions, most of them not including digital 
tools, but four of them including interventions 
such as: CareTv for family contact among oth-
er features, computer use on a basic level, go 
online and use internet, social media, shopping, 
robot (Paro). Outcomes: Loneliness, well-being, 
feelings of safety, observation of social behav-
iour, quality of life for Alzheimers disease, social 
network. Study design, number (n) of included 
studies: Pre-post study (n=3), RCT (n =1). The re-
view included 4 studies that evaluated the use 
of ICT, published 2012- 2015. Sample sizes (n): 
35-85. Participants: aged between 55-100 years, 
mean age in one study 73, 1 years. Countries: 
New Zealand (n=1), UK (n=2), not specified 
(n=1). Main results: Loneliness was significantly 
reduced in three out of four studies, and social 
network/social contacts were significantly im-
proved. Well-being was improved but only in 
one primary study.

Reference: (Ronzi, et al, 2018). Title: What is 
the impact on health and wellbeing of interven-
tions that foster respect and social inclusion in 
community - residing older adults? A system-
atic review of quantitative and qualitative stud-
ies. Objectives: The systematic review attempts 
to synthesise the evidence of health impacts of 
interventions on respect and social inclusion in 
older people. Interventions: Interventions for 
computer- technology use, learning supported 
by volunteers, computer – training program, in-
cluding internet use, voice and video via internet 

information - and communication program. Out-
comes: Depression, mental and physical health, 
anxiety, quality of life and wellbeing. Study 
design, number (n) of included studies: three 
quantitative (RCT n = 2, controlled, n =1) and 
one qualitative (in-depth interviews) that evaluat-
ed the use of ICT, in total four studies. Published 
2008-2012. Sample sizes (n): 7- 298. Partici-
pants: mean age between 64-81 years old, mean 
age 72, or mean age 73 years. Countries: USA 
(n =3), Netherlands (n =1). Main results: Three 
studies concluded that depression was reduced, 
but not significantly following the intervention. 
Mental and physical health was not significantly 
improved. Quality of life and depressive symp-
toms were neither significantly improved. In the 
qualitative interview study participants reported 
experiences of enhanced wellbeing.

Appendix III – Excluded articles (n = 76) by rea-
son for exclusion
Not a systematic review
Beedholm, K., Frederiksen, K., & Lomborg, K. 
(2016). What was also at stake when a robot bath-
tub was implemented in a Danish elder center: 
a constructivist secondary qualitative analysis. 
Qualitative health research, 26(10), 1424-1433.
Berner, J., Rennemark, M., Jogréus, C., & Ber-
glund, J. (2012). Distribution of personality, in-
dividual characteristics and internet usage in 
Swedish older adults. Aging & mental health, 
16(1), 119-126.
Cattan, M., Kime, N., & Bagnall, A. M. (2011). 
The use of telephone befriending in low level 
support for socially isolated older people–an 
evaluation. Health & social care in the commu-
nity, 19(2), 198-206.
Gurley, K., Norcio, A. F. (2009) A systematic re-
view of technologies designed to improve and as-
sist cognitive decline for both the current and fu-
ture aging populations. 3rd International Confer-
ence on Internationalization, Design and Global 
Development, IDGD 2009. Held as Part of HCI 
International 2009, San Diego, CA., p 156-163.
Ihm, J., & Hsieh, Y. P. (2015). The implications of 
information and communication technology use 
for the social well-being of older adults. Informa-
tion, communication & society, 18(10), 1123-1138.
Jongstra, S., Beishuizen, C., Andrieu, S., Barbera, 
M., van Dorp, M., van de Groep, B., & Soininen, 
H. (2017). Development and validation of an in-
teractive internet platform for older people: the 
healthy ageing through internet counselling in 
the elderly study. Telemedicine and e-Health, 
23(2), 96-104.
Knapp, M., Perkins, M. (2010). The role befriend-
ing can play in older people's well-being. Com-
munity Care, 28-29.
Lampit, A., Valenzuela, M., & Gates, N. J. (2015). 
Computerized cognitive training is beneficial for 
older adults. Journal of the American Geriatrics 
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Society, 63(12), 2610-2612.
O'Brien N, Heaven B, Teal G, Evans EH, Cleland 
C, Moffatt S, & Moynihan, P. (2016). Integrating 
evidence from systematic reviews, qualitative re-
search, and expert knowledge using co-design 
techniques to develop a web-based intervention 
for people in the retirement transition. Journal of 
medical internet research, 18 (8), e210.
Preschl B, Wagner B, Forstmeier S, Maercker 
A (2011). E-health interventions for depression, 
anxiety disorder, dementia, and other disorders 
in older adults: A review. Journal of CyberThera-
py and Rehabilitation, 4, 371-385.
Rodeschini, G. (2011). Gerotechnology: A new 
kind of care for aging? An analysis of the rela-
tionship between older people and technology. 
Nursing and health Sciences, 13 (4), 521-528.
Rogers, W. A., & Fisk, A. D. (2010). Toward a 
psychological science of advanced technology 
design for older adults. Journals of gerontology 
Series B: Psychological sciences and social sci-
ences, 65(6), 645-653.
Roh, S., Lee, Y. S., Kim, Y., Park, S. Y., & Chaud-
huri, A. (2015). Gender differences in the roles 
of religious support and social network support 
in reducing depressive symptoms among older 
Korean Americans. Journal of social service re-
search, 41(4), 484-497.
Sánchez Criado, T., Domènech, M. (2015). Old-
er people in a connected autonomy? Promises 
and challenges in the technologisation of care. 
¿Personas mayores en autonomía conectada? 
Promesas y retos en la tecnologización del cui-
dado. Revista Española de Investigaciones Soci-
ológicas, 152, 105-120.
Scanlon, L., O'Shea E., O'Caoimh, R., Timmons, 
S. (2015). Technology use and frequency and 
self-rated skills: A survey of community-dwelling 
older adults. Journal of the American geriatrics 
society, 63 (7), 1483-1484.
Warburton, J., Cowan, S., Winterton, R., Hodgkins, 
S. (2014). Building social inclusion for rural older 
people using information and communication 
technologies: Perspectives of rural practitioners. 
Australian social work, 67(4), 479-494.
Vichitvanichphong, S., Talaei-Khoei, A., Kerr, 
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a correlational experiment among older drivers. 
Australasian journal of information systems, 20.
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tients: A systematic review of the literature. Jour-
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impact on health: a systematic review. Journal 
of epidemiol Community Health, 71(7), 663-672.
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an aging society: a systematic review of "smart 
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Klainin-Yobas, P., Oo, W. N., Suzanne Yew, P. Y., 
& Lau, Y. (2015). Effects of relaxation interven-
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adults: a systematic review. Aging & mental 
health, 19(12), 1043-1055.
Liu, L., Stroulia, E., Nikolaidis, I., Miguel-Cruz, 
A., & Rincon, A. R. (2016). Smart homes and 
home health monitoring technologies for older 
adults: A systematic review. International journal 
of medical informatics, 91, 44-59.
Ludwig, W., Wolf, K. H., Duwenkamp, C., 
Gusew, N., Hellrung, N., Marschollek, M., & 
Haux, R. (2012). Health-enabling technologies 
for the elderly–an overview of services based on 
a literature review. Computer methods and pro-
grams in biomedicine, 106(2), 70-78.
Medical Advisory Secretariat. (2008) Social 
isolation in community-dwelling seniors: an ev-
idence-based analysis. Ontario health technol-
ogy assessment series, 8, 1-49.
Peek, S.T., Wouters, E.J., van Hoof, J., Luijkx, K. 
G., Boeije, H. R., Vrijhoef, H. J. (2014). Factors 
influencing acceptance of technology for aging 
in place: a systematic review. International jour-
nal of medical informatics, 83(4), 235-248.
Reeder, B., Meyer, E., Lazar, A., Chaudhuri, S., 
Thompson, H. J., Demiris, G.  (2013). Framing 
the evidence for health smart homes and home-
based consumer health technologies as a public 
health intervention for independent aging: a sys-
tematic review. International journal of medical 
informatics, 82 (7), 565-579.
Shvedko, A., Whittaker, A.C., Thompson, J. L., 
Greig, C. A. (2018). Physical activity interventions 
for treatment of social isolation, loneliness or low 
social support in older adults: A systematic review 
and meta-analysis of randomised controlled trials. 
Psychology of sport and exercise, 34, 128-137.
Song, Y., van der Cammen, T. J. M. (2019). Elec-
tronic assistive technology for community-dwell-
ing solo-living older adults: A systematic review. 
Maturitas, 125, 50-56.
Rosenbaum, S., & Sherrington, C. (2011). Is exer-
cise effective in promoting mental well-being in 
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sports medicine, 45(13), 1079-1080.
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related quality of life in older adults: A systematic 
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