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Abstract

Background: Loneliness and social isolation are recognized as significant challenges affecting 
older adults living in the community. In recent years, there has been an increase in the use of 
technological interventions to address these issues.
Objective: The primary objective of this study is to provide a comprehensive overview 
of the types of technological interventions that have been developed to reduce loneliness 
and/or social isolation for community-dwelling older adults. The secondary objective is to 
compare via mapping the technological intervention article characteristics in terms of date 
of publication, country of publication, study design, sample characteristics, loneliness/
social isolation measure, and efficacy/support for the intervention.
Method: Using the Joanna Briggs Institute (JBI) methodology (Joanna Briggs Institute, 2011) 
and the PRISMA extension for systematic/scoping reviews, a scoping review of seven aca-
demic databases (Academic Search Premier, Ageline, Global Health, MEDLINE, PsycIN-
FO, Web of Science and ClinicalTrials.gov) was conducted.
Results: This scoping review identified 26 technological approaches to reducing loneli-
ness and social isolation that met our criteria. We found three groupings; (1) computer 
and tablet-based competence training; (2) health-oriented technical interventions; and 3) 
Video games and animatronic pets interventions. The majority of technological interven-
tions (15 out of 26) were effective in demonstrating support for reductions in loneliness 
and/or social isolation among older adults. Issues of accessibility, technology literacy, and 
complexity of the intervention were found to act as barriers to uptake.
Conclusion: A variety of technologies have been employed to reduce social and loneli-
ness amongst older adults, with a growing body of evidence in support of technology-
driven interventions.
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R e v i e w  R e s e a r c h

Introduction
Increasingly prevalent among community-dwell-
ing older adults, loneliness and social isolation 
are recognized as significant international public 
health concerns (Fakoya, McCorry & Donnelly, 
2020). These concepts are unique yet interrelat-
ed with multiple definitions, conceptualizations, 
and measurements in the literature (Courtin & 
Knapp, 2017; National Seniors Council, 2014a; 
2014b; Nicholson, 2009; Toepoel, 2013; Valtorta 
et al., 2016; Weldrick & Grenier, 2018). Loneli-
ness is defined as the subjective perception that 
intimate and social needs are not being met. 
Whereas social isolation refers to a multifaceted 
objective condition in which there is an absence 
of social connectedness within the family, friend-
ship, and community social networks (Newall & 
Menec, 2019; Wister, Menec & Mugford, 2018). 

While the prevalence of these conditions varies, 
it has been estimated that between one-third 
and one-quarter of older adults will experi-
ence loneliness and/or social isolation; about 10 
percent will experience chronic levels of these 
conditions (Fakoya, McCorry & Donnelly, 2020; 
Grenade & Boldy, 2008; Victor, et al., 2005; 
Weldrick & Grenier, 2018).

Loneliness and social isolation are associated 
with higher rates of mortality, compromised 
physical health status, poorer health behaviours, 
and lower levels of mental health and psycho-
logical well-being, including depression, anxiety, 
lower life satisfaction, and happiness (Courtin & 
Knapp, 2017; Golden et al., 2009; Leigh-Hunt, 
Bagguley, Turner et al., 2017; Wister, Cosco, 
Mitchell et al., 2019).  Furthermore, these social-

Wister et al., Gerontechnology (2021) 20:2
https://doi.org/10.4017/gt.2021.20.2.30-471.11



2

Technology, loneliness, and social isolation

psychological contexts have been associated 
with poorer access to health care services, and 
lower health care utilization (Newall, McArthur, 
& Menec, 2015). In response to this growing pub-
lic health problem, community, health care, and 
long-term care organizations that serve older 
adults have developed a spectrum of programs 
that aim to reduce levels of loneliness and social 
isolation using technologically-driven solutions 
(Baker et al., 2018; Chen & Schulz, 2016; Fields 
et al., 2020; Wister & Kadowaki, forthcoming).

Several gaps in this literature compromise the 
translation of knowledge gained from tech-
nological approaches to loneliness and social 
isolation interventions. Most of these programs 
have not been rigorously evaluated for efficacy 
either under ideal conditions, or effectiveness 
of the intervention in terms of application in 
natural settings. Also, multifactorial design and 
statistical challenges make it difficult to isolate 
the ‘technology effect’ from the ‘human effect’ 
for interventions that combine these elements. 
Additionally, although rates of technology use 
have risen significantly over time, approaching 
75 percent among older adults (Pew Research 
Center, 2017), a ‘digital divide’ remains for some 
older adults that prevent them from affording or 
accessing technology, or not having the techno-
logical literacy to use them effectively (Gonzales, 
2016; Yu et al., 2016)). We seize the opportunity 
to conduct a scoping review to: (a) identify tech-
nological approaches to reducing loneliness and 
social isolation that show promise; and (b) pro-
vide a foundation for subsequent higher-order 
reviews. Our objectives justify the use of a scop-
ing review, which frequently serves as a method 
of identifying the types of evidence available as 
well as gaps in knowledge in a field (Munn et 
al., 2018).

The relevance of studying loneliness and social 
isolation among older adults has been magni-
fied during the COVID-19 pandemic. The pan-
demic has exacerbated loneliness and social 
isolation, likely due to increased susceptibility 
and seriousness of viral risk (Kotowal et al., 2021; 
Shahid et al., 2020), combined with physical 
and social distancing (especially stay-at-home 
policies) (Wister & Speechley, 2020). Most of 
the longitudinal studies comparing levels of 
loneliness pre and peri-pandemic have reported 
higher levels of loneliness during the beginning 
periods of the pandemic (Kotowal et al., 2021; 
Stoltz et al., 2021); however, some studies show 
a plateauing or even decrease over the course of 
the pandemic (Choi et al., 2021; Luchetti et al., 
2020). Evidence for the impact of the pandemic 
on social isolation has been equivocal (Herre-
ra et al., 2021; Kotwal et al., 2021; Strutt et al., 
2021). Policies related to viral transmission miti-

gation policies indicate potential importance of 
technology-driven interventions to address lone-
liness and social isolation during the COVID-19 
pandemic, such as telephone befriending, digital 
applications, virtual support groups, educational 
approaches (Conroy et al., 2020; Cosco et al., 
2021; Daly et al., 2021; Smith et al., 2021; Xie et 
al., 2021). However, these approaches have not 
been extensively evaluated during the pandemic. 
While further study is needed, risk, response, 
and resilience associated with pandemic point 
to potential areas in which technological appli-
cations may significantly reduce loneliness and 
social isolation, especially the most vulnerable 
and those with pre-existing conditions or multi-
ple COVID-19 risk factors.

Technology has the potential to play a critical 
role in supporting community-dwelling older 
adults’ ability to maintain healthy levels of social 
connectedness and engagement by providing a 
substitute for face-to-face social interaction or 
complementing human contact with technologi-
cal innovation. At the conceptual level, techno-
logical approaches to loneliness and social isola-
tion can be understood from a resilience model 
of aging. Resilience has been defined in a num-
ber of ways (Cosco et al., 2019; Wister & Cosco, 
2020), but is commonly defined as the ability to 
adapt and thrive when faced with one or more 
adversities (Klasa et al., 2021; Wister et al., 2016). 
According to Infurna (2021:808) there are six 
core elements of resilience: “(1) exposure to risk 
or adversity, (2) the response or manifestation 
of positive adaptation despite encountering risk 
or adversity, (3) individual variations surround-
ing the response to risk or adversity, (4) protec-
tive factors that predict positive adaptation, (5) 
resilience is a dynamic process that requires a 
methodology to match this notion (e.g., use of 
contemporary methods of analysis and longitu-
dinal data), and (6) resilience is a multidimen-
sional construct.” A resilience and aging model 
has been used to understand processes of adap-
tation and recovery that are embedded within 
nested socio-ecological domains (e.g., individual, 
family, neighbourhood, municipality, health re-
gion, province, country, global levels). Given that 
loneliness and social isolation have been estab-
lished as forms of a serious challenge for many 
older adults, technological interventions can be 
utilized to foster access to social support, social 
connectedness, information, and other types of 
resources that enhance the ability of individuals, 
families and structural systems to bounce back 
from these forms of social adversity. For com-
munity organizations, health and long-term care 
systems that target less resilient and vulnerable 
socially isolated older adults, technological in-
novations may enrich their outreach programs in 
a number of ways, including diffusion of tech-
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nological communication devices, training pro-
grams, improve efficiencies, and build capacity. 
While there have been a few scoping reviews 
that focus on technological solutions aimed at 
loneliness and social isolation (Baker et al., 2018; 
Chen & Schulz, 2016), these have focused on 
social isolation, and they have not incorporated 
new studies that have been published.

Study objectives and review question
The primary objective of this scoping review is to 
provide a comprehensive overview of the types 
of technological interventions that have been de-
veloped to reduce loneliness and/or social iso-
lation for community-dwelling older adults. The 
secondary objective is to compare via mapping 
the technological intervention article character-
istics, date of publication, country of publication 
study design, sample characteristics, loneliness/
social isolation outcome measure, and efficacy/
support for the intervention.

Methods
The study objectives, methods, and inclusion/
exclusion criteria were outlined in advance and 
documented in a scoping review protocol (Wis-
ter et al., 2021). This scoping review was com-
prised of studies with participants aged 60 or 
older, or with a mean age of 65 and above. This 
expanded age criterion was needed in order to 
include potentially relevant articles in this limited 
area of research. Similar approaches have been 
utilized in past scoping reviews (Cheng et al., 
2020). This review considered any type of study 
that utilized technology as a means to diminish 
levels of the outcome variables loneliness and/or 
social isolation, and included quantitative, quali-
tative, and mixed methods studies. This review 
follows the Joanna Briggs Institute (Joanna Briggs 
Institute, 2011) methodology and the PRISMA 
extension for systematic/scoping reviews. It was 
developed by three researchers including an ac-
ademic professor, a doctoral university student, 
and a research assistant. The doctoral university 
student and the research assistant served as the 
main reviewers.

Search strategy
A three-stage search strategy recommended 
by the JBI was utilized. The first stage entailed 
generating a list of search terms based on the 
titles and abstracts of relevant articles. The ini-
tial search terms were applied in seven databas-
es: Academic Search Premier, Ageline, Global 
Health, MEDLINE, PsycINFO, Web of Science, 
and ClinicalTrials.gov. In order to obtain results 
with our outcome criteria, these search terms in-
cluded loneliness or social isolation in conjunc-
tion with the search terms: older adults, elderly, 
program, evaluation, trial, intervention, com-
puter, ICT, technology, internet, or robot. Spe-

cific subject headings (ie: MeSH terms) were also 
used for certain databases (ie: Medline). The full 
search strategy is presented in Appendix I. All 
studies published in English up until September 
2020 were included in the search parameters to 
be as inclusive as possible.

Inclusion and exclusion criteria
Inclusion and exclusion criteria were applied to 
the selected articles. An article was included if it: 
(1) included a population of subjects of at least 
60 years of age or with a mean of age of 65+, 
(2) had an outcome variable of loneliness and/
or social isolation, (3) focused on community-
dwelling older adults, (4) focused on techno-
logical interventions for loneliness and/or social 
isolation, and, (5) was published in the English 
language. Technological interventions on adults 
aged younger than 60 years were excluded; 
however, for studies where only a mean age was 
reported, mean age of 65 was considered suffi-
cient. Institutionalized populations were also ex-
cluded, as were blended populations of both in-
stitutionalized and community-dwelling persons. 
In the third stage, additional sources were found 
by hand-searching the reference lists of articles.

Study selection, organization, and reviewing results
In order to expedite the construction of a bib-
liography, Zotero – a bibliographic reference 
management tool – was used.  Zotero was em-
ployed in order to organize and screen all arti-
cles. Sources that met the inclusion criteria were 
uploaded into Zotero and duplicates were ex-
cluded. The review process included two stages 
of screening performed by two independent re-
viewers. The first screening stage was a title and 
abstract review for appropriateness. The second 
screening stage was a full-text review for inclu-
sion or exclusion. Reasons for exclusion have 
been noted and presented in a PRISMA flow dia-
gram presented below (Figure 1).

The data analysis software NVivo 12 was utilized 
to extract data from selected articles during the 
full-text review process. This extracted data from 
the articles were inputted into the data extraction 
tool. The data extraction tool was created with 
input from the entire team. The data extraction 
tool was generated by using the JBI Reviewer’s 
Manual Appendix 11.1 (Joanna Briggs Institute, 
2011) as a template. Inclusion/Exclusion Criteria 
will include population (older adults aged 60 or 
older or with a mean age of 65 and above vs 
not), concept 1 (technological intervention vs 
not), concept 2 (loneliness and/or social isola-
tion as outcomes vs not), context (community vs 
institution) and types of evidence source (aca-
demic journal article vs grey literature vs thesis 
or dissertation). The Evidence Source Details and 
Characteristics categories will include citation 
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details (e.g. author(s), date, title, journal, volume, 
issue, pages), country, context (type of techno-
logical intervention), participants (details e.g. 
age/sex and number). Details/Results extracted 
from the source of evidence section included 
design (e.g. experimental design, qualitative), 
outcome (loneliness or social isolation), tool (e.g. 
scale used to assess loneliness or social isolation), 
and type (individual or group intervention). Due 
to the comprehensive nature of the data extrac-
tion tool, alterations were not required.

To determine whether the independent research-
ers were utilizing an approach that was consist-
ent with the purpose and research question, the 
first twenty studies were reviewed and discussed. 
This strategy was consistent with that which has 
been articulated by Levac et al., (2010). This step 
ensured early calibration and correction of any 
systematic patterns of discrepancies that may 
have arisen between reviewers and to determine 
whether the instructions for screening are suffi-
cient. Subsequently, eligibility was assessed with 

Figure 1. PRISMA flow diagram illustrating the search strategy
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full-text screening by two independent review-
ers. If the relevance of an abstract was unclear, 
full-text screening was conducted (Arksey & 
O'Malley, 2005). The second round of calibra-
tion between reviewers occurred at this stage 
during full-text screening to ensure consistent 
data extraction. Any disagreements were re-
solved by consensus and a third reviewer was 
to be consulted to decide if consensus was not 
achieved initially.

Data analysis and presentation
Information from the data extraction tool has 
been presented in tables for visualization, trans-
parency, and clarity. These tables include coun-
try, year of publication, study design (including 
n size, measure, study design, and whether the 
group was an individual or group intervention), 
and technological intervention.

Literature search
Electronic database searches identified a total of 
992 articles. A hand-search was then conducted 
using the reference lists of systematic review ar-
ticles identified prior to the electronic database 
search. This produced an additional 17 articles 
for a total of 1009 articles. Duplicates were then 
removed, which left a total of 710 articles. This 
was followed by additional reference harvesting, 
this time the systematic reviews identified dur-
ing the electronic database search. This resulted 
in a total of 15 additional articles (for a total of 
32 articles found through reference harvesting), 
bringing the total number of articles for abstract 
review to 725. An abstract review of these 725 
articles was then conducted, after which 45 ar-
ticles were included and 680 excluded. The full 
text of 45 articles was assessed for eligibility, 
with 19 being found not to meet study criteria, 
resulting in 26 being included in this scoping 
review. The characteristics of these 26 included 
articles are discussed below.

Results
Study characteristics
A summary table of each study showing year of 
publication, sample size, age (mean and stand-
ard deviation where available; or 60+ range 
level), gender and ethnicity of study popula-
tions, loneliness and/or social isolation measures, 
study design, type of technological intervention, 
intervention target (group vs. individual), and 
support/efficacy is presented below (Table 1).

Year of publication 
The included studies were published between 
2005 to 2020, with 5 articles published in the 
year 2020 alone (Table 1).  Studies were conduct-
ed in 10 countries (Europe combined), primarily 
in the United States of America (n=13) and Eu-
rope (n=9), with Australia, the United Kingdom, 

Canada, and Asia having one study each. One 
study took place in two countries (Slovenia and 
Finland) and compared the results.

Age of study participants 
Twenty-two studies reported a mean age of 65 
and above for participants, while four studies in-
cluded participants who were aged 60 and above.

Sample size
The sample sizes for the included studies ranged 
from 4 (Ballantyne et al., 2010) to 300 partici-
pants (Czaja et al., 2018). This is relevant for con-
sideration of statistical power for quantitative 
studies and generalizability.

Gender and ethnicity 
Twenty-three included studies had study popula-
tions that were over 50% female, two included 
populations that were >50% male, and one study 
did not report on sex. The majority of studies 
included (16) did not report on the ethnicity or 
race of study participants. Of the studies that did, 
8 contained populations that were >50% White 
or Caucasian, while two had populations that 
were <50% non-White (in both cases, the major-
ity of study participants were African American).

Measures
Various instruments were used to measure lone-
liness and/or social isolation for each techno-
logical intervention study. The majority of the 
studies included in this scoping review (20 out 
of 26) measured changes in loneliness outcomes 
among older adult participants. Several of these 
studies utilized versions of the UCLA loneliness 
scale, including the Revised UCLA Loneliness 
Scale (Russell et al., 1980), the UCLA Loneli-
ness Scale (Version 3) (Russell, 1996), and the 
Three-Item UCLA Loneliness Scale (Hughes et 
al., 2004). The de Jong Gierveld Loneliness Scale 
(de Jong Gierveld & Kamphuis, 1985) was also 
frequently used. Additional instruments used to 
measure loneliness included the 6-item de Jong 
Gierveld Loneliness Scale (de Jong Gierveld & 
Van Tilburg, 2006), and the 8-item PROMIS (Pa-
tient-Reported Outcomes Measurement Infor-
mation System) Social Isolation Scale (PROMIS-
L) (Riley et al., 2011). Changes in social isolation 
outcomes among participants were measured 
using instruments including the 4-item Social 
Interaction Subscale of the Duke Social Support 
Index (DSSI-I) (Landerman, George, Campbell, & 
Blazer, 1989), and the Patient Reported Outcome 
Measurement Information System (PROMIS)- So-
cial Isolation (6-item) (Riley et al., 2011.). Open-
ended and semi-structured interviews, as well as 
self-report questionnaires, were also utilized to 
measure loneliness and/or social isolation in a 
small number of studies (n=?).
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Study methodology/Design
The studies included in this review utilized a varie-
ty of study designs to assess the impact of techno-
logical interventions on experiences of loneliness 
and social isolation among older adults. The ma-
jority (16 out of 26) of studies were either quasi-
experimental designs or descriptive (i.e., post-test 
only, pre-posttest design with no control group, 
non-equivocal control group, time-series design, 
or were descriptive. The remaining 10 studies em-
ployed a randomized clinical trial design.

Examples of pre-posttest study designs included 
Applebaum et al., (2019), in which levels of lone-
liness were measured among study participants 
prior to (baseline) the insertion of either a hear-
ing aid or cochlear implant device, and then at 
6-month, 1-year, and 5-year increments. Using 
qualitative methods, Ballantyne et al., (2010), 
conducted in-depth interviews with participants 
before and after their participation in a social 
networking website. Neil-Sztramko et al. (2020) 
collected data on self-reported social isolation 
and loneliness at baseline and a month following 
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participation in a 6-week workshop program (no 
control group) during which older adults learned 
to use various features of an iPad and the inter-
net. Other studies with a pre-posttest study de-
sign included Blazun et al., (2012); Mullins et al., 
(2020); Goumopoulos et al., (2017), and Van der 
Heide et al., (2012). Anaert & Deleside (2007) 
utilized a posttest-only design, in which levels 
of functioning (ie: loneliness) were measured at 

three 6-month intervals following a video-con-
ferencing intervention.

Tomasino et al., (2017) and Li et al., (2017) uti-
lized quasi-experimental designs, in which a 
pre-post-test design was used with a non-rand-
omized control group. In Tomasino et al. (2017), 
a pre-specified group assignment was performed, 
and participants were assigned to either receiv-
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ing either the individual internet intervention, 
the internet intervention with peer support, or 
to a wait-list control group (who eventually re-
ceived access to the individual internet interven-
tion following the waiting period). Assessments 
were administered at baseline and after 8 weeks 
of receiving the intervention. Li et al., (2017) 
assigned participants to three potential groups: 
Exergames (exercise video games), traditional 
exercise, or care-as-usual. Loneliness measures 
were assessed at baseline and after six weeks of 
receiving the intervention.

Studies using randomized control trial study de-
signs included Bickmore et al., (2005) and Choi et 
al., (2020). Bickmore et al. (2005) compared lone-
liness scores between participants who engaged 
in an online exercise program (which included a 
relational agent) for two months with participants 
randomized to receive standard care. Choi et al., 
(2020) randomized a group of 89 participants to 
either receive five weekly video conference ses-
sions or the active control intervention (friendly 
visits). One study that differed slightly from a 
typical randomized control trial but still included 
within this category is Larsson et al. (2016), who 
conducted a randomized crossover study. After 
three months of receiving the technological in-
tervention (social internet-based activities) par-
ticipants crossed over to the control group for 
an additional three months, while participants 
initially in the control group went through the 
same process in reverse. Measurements of lone-
liness were conducted prior to the intervention 
(T1), after the first three months (T2), and follow-
ing the final intervention and control period (T3). 
Other studies that used a randomized control 
trial design included Baez et al., (2017); Czeja et 
al., (2018); Fields et al., (2020); Kahlbaugh et al., 
(2011); Morton et al., (2018), Slegers et al., (2008); 
and Woodward et al., (2011).

Fokkema & Knipscheer (2007), Knowles et al. 
(2017), Tkatch et al., (2020), and Woodward 
(2013) employed a time-series design. Fok-
kema & Knipscheer (2007) and Knowles et al., 
(2017) utilized quasi-experimental approaches, 
in which participants were assessed at multiple 
time points, and their loneliness scores at base-
line and post-measurement were then compared 
to a non-randomized control group (no interven-
tion). Knowles et al. (2017) measured loneliness 
scores among participants in virtual reality grief 
support groups at three-time points (baseline, 
post-intervention, and two months post-inter-
vention), and subsequently compared results to 
participants in an active, non-randomized con-
trol group (grief website). Tkatch et al. (2020) 
administered surveys measuring loneliness to 
participants at baseline, 30 days, and 60 days 
after they had received an animatronic pet with 

no control group. Similarly, Woodward et al., 
(2013) collected loneliness and social isolation 
scores from participants in a peer-tutor com-
puter training program at baseline, three months, 
six months, and nine months, with no control 
group. Finally, Blusi et al., (2013, 2015), used de-
scriptive designs to assess the impact of an ICT-
based support program for rural caregivers on 
loneliness (Blusi et al., 2013) and social isolation 
(Blusi et al., 2013. 2015). Following recruitment, 
participants were instructed to use the technical 
equipment provided, and following this engaged 
in open-ended interviews after 1 year (Blusi et al., 
2013) and 1.5 years (Blusi et al., 2015).

Group vs. individual targeted intervention
The technological interventions used to reduce 
loneliness and/or social isolation among older 
adult participants also varied in terms of whether 
they were administered as a group or individual 
intervention. “Group” interventions provided in-
dividuals the opportunity to interact with other 
participants who were also receiving the same 
intervention, either virtually using a tablet or 
computer program, or in-person in the context 
of a classroom. Examples of group interventions 
are highlighted in studies by Baez et al. (2017), in 
which 37 older adults participated in a personal-
ized group exercise program for eight weeks us-
ing a tablet, which enabled participants to “see 
each other” as avatars in the virtual classroom, 
and Neil-Sztramko et al., (2020), in which par-
ticipants attended six weekly workshops cover-
ing the basic features of a tablet. By contrast, “in-
dividual” interventions were less social in nature, 
with participants engaging in the intervention 
alone or potentially alongside a study researcher. 
An example of such an intervention is detailed in 
Morton et al. (2018), in which older adult partici-
pants were given a computer and broadband in-
frastructure to install in their homes. “Care Tech-
nologists” administered training, and participants 
kept the equipment for 12 months, at which time 
changes in loneliness were assessed. Two in-
cluded studies administered both individual and 
group interventions to participants. One example 
of this was Slegers et al., (2008), in which par-
ticipants first participated in computer training 
classes, and following that, were randomized to 
either an intervention or control group. Those in 
the intervention group received a personal com-
puter as well as broadband internet connection, 
and then used the computer for their own needs 
for a period of one year with no social element.

Support for/efficacy of technological interventions
This scoping review has been conducted in order 
to provide a comprehensive overview of the types 
of technological interventions that have been de-
veloped to reduce loneliness and/or social isola-
tion for community-dwelling older adults. Due to 
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the heterogeneity of the exposures and outcomes 
in the included studies, meta-analyses were not 
possible; therefore, narrative syntheses of study 
findings have been conducted (Table 1). A gener-
al description of the efficacy findings (supported, 
partially supported, not supported) based on the 
reported evidence in each article pertaining to 
the technological intervention on loneliness and/
or social isolation. In this case, a study that has 
been “supported” indicates that the intervention 
in question was effective in reducing loneliness 
and/or social isolation according to the authors’ 
conclusions. “Partially supported” indicates that 
the intervention was partially but not fully effec-
tive in reducing loneliness and/or social isolation 
based on an assessment of the study results (e.g., 
loneliness decreased initially following baseline 
but increased at follow-up, loneliness decreased 
but not social isolation, etc.). Finally, a “not sup-
ported,” intervention indicates that the interven-
tion was reported to not affect reducing loneliness 
and/or social isolation among study participants. 
Of the 26 included studies, 15 contained support-
ed/effective interventions. Two studies contained 
interventions that were partially supported, and 9 
studies contained studies that were not supportive.

Technological interventions
A wide variety of technological interventions to 
address loneliness and/or social isolation among 
older adults were reviewed, which have been 
separated into three categories: (1) Computer 
and tablet-based competence training to reduce 
loneliness and/or social isolation among older 
adults, (2) Physical and mental health-oriented 
interventions to reduce loneliness and /or so-
cial isolation among older adults, and (3) Video 
games and animatronic pets to reduce loneliness 
and/or social isolation among older adults.

Computer and tablet-based competence train-
ing to reduce loneliness and/or social isolation 
among older adults
A total of 10 out of the 26 studies reviewed fo-
cused on technological interventions in which 
participants were provided with a computer and 
tablet-based competency training. The goal of 
these interventions was to increase older adults’ 
comfort with using technology, and to enable 
them to eventually utilize the internet, social 
networking websites, and other tools to com-
municate with others, and thus decrease their 
levels of loneliness and/or social isolation. Com-
ponents of these interventions included learn-
ing basic computer and tablet skills (turning the 
computer or tablet on and off, using a keyboard 
and mouse, become familiar with certain ap-
plications, how to use a touch screen), how to 
write documents, how to use the internet and 
search for information, how to use email, online 
safety, online shopping, social media instruction, 

as well as communicating with others via ap-
plications such as FaceTime and Skype. These 
interventions varied in terms of delivery method, 
with 5 including in-person classroom instruction 
(Blazun et al., 2012; Neil-Sztramko et al., 2020; 
Mullins et al., 2020; Woodward et al., 2011; 
Woodward et al., 2013) and 5 not including any 
kind of classroom instruction, but rather one-on-
one training sessions, typically in the participants’ 
home (Ballantyne et al., 2010; Fields et al., 2020; 
Fokkema & Knipscheer, 2007; Morton et. al, 
2018; Slegers et al., 2008).

Health-oriented technological interventions to 
reduce loneliness and/or social isolation
The most common type of technological inter-
vention (12 out of 26) fell under the broad cat-
egory of health-oriented technological interven-
tions to reduce loneliness and/or social isolation. 
These interventions either sought to decrease lev-
els of loneliness and/or social isolation while also 
providing an intervention to increase physical 
mental, or social health (e.g. exercise programs, 
nursing care, hearing aids/cochlear implants), or, 
in the case of a select few interventions, targeted 
a specific physical, mental, or social health prob-
lem (e.g., depression, physical fitness, grief, small 
social network/lack of social support), while also 
measuring changes in loneliness and/or social 
isolation as a secondary outcome. The techno-
logical interventions in this category included 
nursing telecare programs (Arnaert & Delesie, 
2007; van der Heide et al., 2012), in which older 
adult participants were able to have access to 
nursing care and support through video-con-
ferencing technology from their own homes. In 
the case of the intervention “CareTV,” (van der 
Heide et al., 2012), participants were also able 
to use the program to contact family and friends, 
as well as a welfare organization with any ques-
tions regarding housing and welfare. Three 
technological interventions sought to improve 
physical health outcomes among older adults 
while also targeting loneliness.  Baez et al. (2017) 
provided tablets to older adult participants for 
engagement in a group fitness class, while Ap-
plebaum et al. (2019) provided hearing aids and 
cochlear implants to older adults and assessed 
changes in loneliness over the course of five 
years (Applebaum et al., 2019). Bickmore et al., 
(2005) utilized relational agents, computational 
artifacts designed to build and maintain social-
emotional relationships to act as exercise advi-
sors for older adults participating in a computer 
program called FitTrack. In this intervention, the 
relational agents interacted with participants in 
the form of software humanoid animated agents, 
building social-emotional relationships over time 
and helping them to stay on track with regards 
to their physical activity goals. Two interventions 
utilized forms of behavioural therapy: behav-
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ioural activation (Choi et al., 2020) and cognitive 
behavioural therapy (Tomasino et al., 2017) to 
target loneliness and/or social isolation among 
older adult participants. Choi et al., (2020) uti-
lized a lay-coach facilitated video-conferencing 
programs to increase social interaction and de-
crease feelings of loneliness among older adult 
participants, while Tomasino et al., (2017) used 
MoodTech, an 8-week online intervention based 
on Cognitive Behavioural Therapy principles to 
target depressive symptoms, with social isolation 
as a secondary outcome. Knowles et al. (2017) 
also targeted mental health outcomes (includ-
ing grief, depression, perceived stress) as well as 
loneliness among older adult widow(ers) using a 
virtual reality support group.

Several interventions aimed to improve partici-
pants’ social health (ie: number of meaningful re-
lationships, positive interactions with others) by 
enhancing their social networks, while also re-
ducing loneliness and social isolation. In a study 
by Larsson et al., (2016) occupational therapists 
administered an intervention in which older 
adults (who were already familiar with using 
the internet and social networking) participated 
in Social Internet-Based Activities (SIBAs). Their 
progress and various goals were monitored by 
the occupational therapists via group meetings, 
individual meetings, and at-home support. Blusi 
et al. (2013, 2015) provided internet communi-
cation technology (ICT)-based caregiver support 
(ACTION) to older adult family caregivers living 
in rural areas of Sweden, allowing individuals to 
access a secure social community of other fam-
ily carers, call centres, and educational programs 
related to caregiving. Goumopoulos et al., (2017) 
developed a type of Ambient Assistive Living 
system in the form of a mobile application called 
Senior App suite, which provided older adults 
with information and programs related to ser-
vice access, social networking, and emergency 
detection to increase feelings of social inclusion. 
Similarly, Czeja et al., (2018) designed a special-
ized computer system called PRISM (Personal 
Reminder Information and Social Management), 
which provided participants access to the inter-
net, a resource guide, an online classroom, email, 
games, social networking, etc., to increase social 
support and connectivity.

Video games and animatronic pets to reduce 
loneliness and/or social isolation
The final category includes interventions that 
utilized video games and robotic technology to 
target loneliness and/or social isolation among 
older adults. Both Li (et al., 2017) and Kahlbaugh 
et al., (2011) assessed the impact of exercise-
based video games on feelings of loneliness 
among participants. Li et al., (2017) evaluated 

“Exergames” developed specifically for older 

adults on the Xbox Kinect platform, which in-
cluded Skiing, Hiking, Pikkuli, Chinatown Race, 
and RehaMed Volleyball. Kalhnaugh et al. (2011) 
provided their participants with a Nintendo Wii 
console to engage in Wii bowling. Tkatch et al., 
(2020) utilized robotic technology to simulate 
social connections and decrease loneliness for 
older adult participants. Participants were pro-
vided with an animatronic pet (cat or dog) and 
were instructed to treat it like a pet for 60 days.

Discussion
The primary objective of this scoping review 
was to provide a comprehensive overview of 
the types of technological interventions that 
have been developed to reduce loneliness 
and/or social isolation for community-dwelling 
older adults. The 26 included studies reviewed 
demonstrate a wide array of technological ap-
proaches that have been used to diminish lev-
els of loneliness and social isolation among 
community-living older adults. These ranged 
from animatronic pets to artificial intelligence, 
to at-home computer competence training, to 
at-home video conferencing, to social network 
website training, to video games, and beyond. 
The most common technological intervention 
(12 out of 26) described health-oriented techno-
logical interventions to reduce loneliness and/or 
social isolation, in which both participants’ men-
tal, physical and social health, as well as levels 
of loneliness, were affected. Most studies (20 out 
of 26) measured changes in loneliness, while 2 
studied only changes in social isolation, and 4 
assessed both loneliness and social isolation. It 
should also be noted that some technologies, 
such as automated pets, are targeted at older 
adults living in institutional environments rather 
than the community.

While some of the more complex technological 
innovations, such as artificial intelligence, maybe 
inaccessible to the average community-dwelling 
older adult; several approaches utilized by the 
interventions were more accessible. For exam-
ple, the usage of video conferencing technology 
seems to be a relatively easy and inexpensive 
method for community-dwelling older adults to 
connect with existing social networks and reduce 
levels of loneliness and social isolation. Indeed, 
since workplaces have utilized this technology 
during the COVID-19 pandemic in order to re-
place or support in person social interaction; it is 
likely that older adults in the community would 
benefit from this as well. Furthermore, low-tech 
approaches such as the telephone were found to 
be very useful during the pandemic to replace 
typical face-to-face programs and services, giv-
en social/physical distancing policies. Evaluation 
of these approaches and the ways in which com-
munity services were adapted to coincide with 
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COVID-19 safety protocols may advance our un-
derstanding of technological innovations to ad-
dress loneliness and social isolation among older 
adults. It is also important to consider the poten-
tial of such interventions to address other aspects 
of well-being beyond experiences of loneliness 
and/or social isolation for older adults. For ex-
ample, interventions within the categories of 
computer and tablet-based competence training 
and health-oriented technological interventions 
also stand to benefit older adults by increasing 
their technological literacy and confidence, and 
increasing physical activity and mental health 
outcomes, respectively.

Our results coincide with other literature on 
this topic indicating that there is a spectrum of 
technologies that have been applied to loneli-
ness and social isolation (see, Baker et al., 2018; 
Chen & Schulz, 2016; Fakoya et al. 2020). Some 
of these are directly aimed at these outcomes, 
whereas others address them indirectly. The 
proliferation of technological interventions in 
this area will likely continue to grow, given the 
development and uptake in technologies gener-
ally, and the effects of the pandemic that may 
have exacerbated issues of loneliness and social 
isolation, or at least brought them to the forefront 
(Kotowal et al., 2021). Yet, the literature in this 
field is fragmented due to the selection of tech-
nological type, specific outcome of interest, and 
population under study. This makes the integra-
tion of research knowledge challenging until the 
body of literature in these sub-domains grows.

While our search strategy was focused on direct 
applications targeting loneliness and social isola-
tion for older adults living in the community, many 
other relevant technological approaches need to 
be assessed in future work, including computer 
and internet training; social network site use 
(Facebook, Instagram); video-communication 
through videophones; telecare (video-telephone 
nursing care, care TV); web-based information, 
intervention and communication programs, etc.

In sum, our results highlight a variety of techno-
logical interventions aimed at reducing loneli-
ness and social isolation among community-liv-
ing older adults. However, the evidence to date 
remains equivocal, in part due to a fewer num-
ber of studies including social isolation outcomes, 
differential levels of support for outcomes, and 
the limited number of rigorous evaluation stud-
ies. For instance, studies using a quasi-experi-
mental design (i.e., pre-post only design), can 
be prone to a placebo effect, and other threats 
to internal validity. For instance, it is difficult 
to separate effects associated with the technol-
ogy on reducing loneliness and social isolation 
from placebo effects caused by treatment group 

participants’ involvement in the study (Windsor, 
20150. It should be noted that the assessment 
of intervention support in our scoping review 
was based on the reported findings and did not 
assess efficacy using more stringent criteria ap-
plied to randomized clinical trials (RCTs), such as 
effect size, statistical power, measurement, etc. 
Although assessment of these criteria was not 
the purpose of our scoping review, it remains for 
future research once a critical number of RCTs 
of interventions are available. It is expected that 
the results of this scoping review will provide in-
sight into the next phase of systematic research 
on these outcomes.

Limitations
Limitations to consider for this review include 
the lack of eligible studies conducted in lower 
technology-based locations such as Africa, and 
South America. Despite examining the experi-
ences of older adults in multiple contexts (USA, 
Canada, United Kingdom, Australia, Sweden, 
Finland, Slovenia, The Netherlands, Italy, Greece, 
Singapore, and Belgium), the needs of older 
adults and the effectiveness of technological in-
terventions in regions outside of Europe, North 
America, Asia, and Australia may differ and 
should be further examined. However, it should 
be noted that the English-only inclusion limita-
tion of this scoping review was likely a contribut-
ing factor that limited the diversity of geographi-
cal contexts. Other limitations concern the fun-
damental nature of a scoping review itself, in 
which there is no formal evaluation of the quality 
of the evidence presented in the included stud-
ies, such as assessment of effect sizes, statistical 
power, or a meta-evaluation of results meeting a 
high threshold of statistical criteria.

Conclusion
This review has revealed that there are numerous 
types of technological interventions that can be 
used to address loneliness and/or social isolation 
among community-dwelling older adults. The 
majority of studies were conducted in the United 
States and Europe. Most (17 out of 26) utilized 
experimental approaches of either randomized 
control trials or pre-posttest study designs to as-
sess the impact of technological interventions on 
reducing loneliness and/or social isolation among 
older adults. The interventions were dated from 
2005 to as recent as 2020. While most studies 
included only measures of loneliness (20/26) with 
a range of reported support levels for technology 
effects, the supporting evidence for either loneli-
ness or social isolation remains equivocal.

While some studies used common approaches 
in their interventions, others used highly specific 
types of technology (animatronic pets, relation-
al agents) less commonly seen in the literature. 
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Given that loneliness and social isolation con-
tinue to threaten the physical, mental, and social 
well-being of the growing aging population, it is 
important to consider the full spectrum of inno-
vative methods of connecting older adults with 
others and to explore the potential of technology 

in this endeavor. Finally, as research studies be-
come available based on the use of technology-
driven interventions to reduce loneliness and 
social isolation during the COVID-19 pandemic, 
there will be opportunities to extend the knowl-
edge base in this field of study.
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Appendix I: Search strategy
PyschINFO (EBSCO)
("Aging" OR "older adults" OR elderly ) AND ( 
DE technology OR technology OR DE comput-
ers OR computers OR DE "information commu-
nication technology" OR DE internet OR internet 
OR robot ) AND ( DE loneliness OR loneliness 
OR DE "social isolation" OR "social isolation" ) 
AND ( intervention OR program OR evaluation 
OR trial ); Anytime-September 2020; English 
=139 results 

Ageline (EBSCO)
( DE technology OR technology OR DE comput-
ers OR computers OR DE internet OR internet 
OR "information and communication technol-
ogy" OR robot ) AND ( DE loneliness OR loneli-
ness OR DE "social isolation" OR "social isolation" 
) AND ( intervention OR program OR evaluation 
OR trial ); Anytime- September 2020, English
=66 results 

Academic Search Premier (EBSCO)
(DE "older people" OR "older adults" OR “elder-
ly”) AND ( DE technology OR technology OR 
DE computers OR computers OR DE "informa-
tion communication technology" OR DE internet 
OR internet OR robot ) AND ( DE loneliness OR 
loneliness OR DE "social isolation" OR "social 
isolation" ) AND ( intervention OR program OR 
evaluation OR trial )
Anytime-September 2020, English 
=177 results 

Medline (EBSCO)
Search: ( MM Aged [MeSH term] OR MM "Aged, 
80 and over"[MeSH term]  OR TX "older adults" 
OR TX elderly ) AND ( MM technology [MeSH 
term] or technology [All Fields] OR MM "User-
Computer Interface" OR TX Computers OR MM 
internet [MeSH term] OR internet [All Fields] OR 
MM "computers, handheld" [MeSH term]  OR 
ICT [All Fields] OR Robot [All Fields]  ) AND ( 
MM loneliness [MeSH term] OR loneliness [All 

Fields]  OR MM "social isolation" [MeSH term] 
OR social isolation [All Fields] ) AND ( interven-
tion [All Fields]  OR program [All Fields] OR 
evaluation [All Fields]  OR trial [All Fields])
Anytime-September 2020, English 
=253 results 

Global Health (EBSCO)
(DE elderly OR” older adults”) AND (DE technol-
ogy OR technology OR DE computers OR com-
puters OR DE internet OR internet OR "informa-
tion and communication technology" OR robot 
) AND ( loneliness OR "social isolation" ) AND ( 
intervention OR program OR evaluation OR trial 
); Anytime-September 2020, English
=11 Results

Web of Science
((older adults OR elderly) AND (technology OR 
computers OR internet OR "information and 
communication technology" OR robot) AND 
(loneliness or "social isolation") AND (interven-
tion OR program OR evaluation OR trial)); Any-
time-September 2020; English 
=323 results 

Clinical Trials.gov
Keywords: condition or disease: loneliness
Other terms: technology, older adults
Study type: All studies
Study results: Studies with results
Age: Adult (18-64) and older adults (65+)
Results first posted: Anytime- September2020
=9 results 

Keywords: social isolation
Other terms: technology, older adults: 20 results 
Study type: All studies
Study results: Studies with results
Age: Adult (18-64) and older adults (65+)
Results first posted: Anytime- September 2020
=14
=23 results total


