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A lack of social connectedness is common among older adults due to living alone, loss

of loved ones, reduced mobility, and, more recently, social distancing created by the

global Covid-19 pandemic. Older adults are vulnerable to social isolation and loneliness,

which pose significant health risks comparable to those of smoking, obesity, physical

inactivity, and high blood pressure. A lack of social connectedness is also correlated with

higher mortality rates even when controlling for other factors such as age and comorbid

conditions. The purpose of this mini reviewwas to explore the emerging concepts of older

adults’ use of commercially available artificial intelligent virtual home assistants (VHAs;

e.g., Amazon Echo, Google Nest), and its relationship to social isolation and loneliness.

A secondary purpose was to identify potential areas for further research. Results suggest

that VHAs are perceived by many older adult users as “companions” and improve social

connectedness and reduce loneliness. Available studies are exploratory and descriptive

and have limited generalizability due to small sample sizes, however, similar results were

reported across several studies conducted in differing countries. Privacy concerns and

other ethical issues and costs associated with VHA use were identified as potential risks

to older adults’ VHA adoption and use. Older adults who were using VHAs expressed

the need and desire for more structured training on device use. Future research with

stronger methods, including prospective, longitudinal, and randomized study designs

are needed. Public education, industry standards, and regulatory oversight is required to

mitigate potential risks associated with VHA use.

Keywords: virtual home assistant, conversational assistant, voice-activated speaker, social connectedness, social

isolation, loneliness, older adults, geriatric (aging)

INTRODUCTION

Social isolation and loneliness are serious public health concerns that affect a significant portion of
the older adult population. The National Health and Aging Trends Study indicated that 24% of all
community-dwelling adults aged 65 and older in the United States (US) were socially isolated (1).
The National Health and Retirement Study revealed that 43% of US adults aged 60 and older report
loneliness (2). Authors of a study in Germany, reported 30% of the participants expressed feeling
lonely 1–3 times per month (3). Older adults are often at risk for social isolation and loneliness
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due to factors such as living alone, loss of loved ones, reduced
mobility, vision, and hearing deficits, and, recently, the necessity
for social distancing due to the Covid-19 pandemic (4). Social
disconnectedness is correlated with higher mortality rates even
when controlling for other factors such as age and comorbid
conditions. Meta-analysis findings revealed social isolation and
loneliness elevate mortality risk by 26–32%, similar in magnitude
to that of established risk factors, such as smoking, obesity,
physical inactivity, and high blood pressure (5). Social isolation
or loneliness in older adults has also been associated with a
50% increased risk of dementia (6) and a 30% increased risk of
coronary artery disease (7).

Social connection describes the structural, functional, and
quality aspects of human relationships and interactions (8).
Social isolation is the objective lack or limited extent of social
connection with others. Loneliness is the subjective feeling of
being lonely. Socially isolated people may not feel lonely, and,
contrarily, persons with many social connections may express
loneliness (9). Typically, social support functions to provide
emotional, tangible, informational, and/or companionship
assistance to improve social connection (8). Unfortunately,
traditional social supports may not always be available.
Although many social support interventions have been
implemented in community organizations, participation
by older adults may be limited by access, cost, mobility,
and/or interest (8). The emergence of artificial intelligence
(AI) may offer unprecedented opportunities to relieve social
isolation and loneliness among older adults to improve
health outcomes.

Artificial intelligence describes algorithms that emulate
human cognitive and behavioral processes and are installed
into software programs of various platforms connected to the
internet (10). Conversational agents are one such platform,
whereby a device automatically processes and responds to
human voice and language. Through natural language processing
and machine learning, conversational agents interpret questions
and respond with messages using a simulated human tone
(11). With increased online data availability and technological
advances, commercially available VHAs have been marketed
by companies such as Amazon (i.e., Echo/“Alexa”) and
Google (i.e., Google Nest) for about 6 years. Commercially
available voice-activated virtual home assistants (VHAs) are
relatively inexpensive and may be particularly useful for older
adults who have less technological literacy or vision or fine
motor limitations.

Virtual home assistant users can listen to music, ask for
information, and set reminders (12). Virtual home assistants
also offer a range of applications or “skills” to engage users,
such as games, that could serve as cognitive stimulation (13),
mood enhancement (14), and relief from boredom (15). In
addition to these common uses, VHAs offer a promising
technology to provide social connectivity through video calling
and surrogate companionship in a manner that addresses
social isolation and helps relieve loneliness. The purpose of
this mini review was to explore research findings on older
adults’ VHA use and its potential relationship to social isolation
and loneliness.

TABLE 1 | Concepts with MeSH and TIAB terms used for PubMed search.

Construct/

concept

Mesh term TIAB term

Voice-

activated

virtual

home

assistant

Ambient (sensors), artificial

intelligence, deep learning,

voice[–]activated virtual

assistants, conversational

agents, social support agents

Alexa, Google Home,

Google Nest, Amazon

Echo, digital assistant,

virtual assistant, voice

activated assistant, VHA

Social

isolation

Isolation, social (use this word to

find terms similar to “social

isolation”), social exclusion,

social alienation

COVID, social isolation,

loneliness, social exclusion,

social connectedness

Loneliness Loneliness, depression, geriatric

psychiatry

Social connectedness

Older

adults

Older adults, gerontology,

geriatrics

Grandparents, elderly, aging

in place

MATERIALS AND METHODS

Data Sources
A mini review was conducted to identify the current state
of the science on older adults’ VHA use and its potential
relationship to social isolation and loneliness. Specific search
terms were created for social isolation, loneliness, and older
adults. However, as relatively new devices, no common
electronic database terms for VHAs were identified. Thus, a
variety of terms, including voice assistants, virtual assistants,
and conversational agents were used in the searches. The
search strategy was based on the recommended practice
of each selected electronic database (PubMed, CINAHL,
PsycInfo, Compendex) using a combination of sililar
terms (Table 1).

Data Selection and Extraction
Articles were deemed eligible for review if they were published in
a peer-reviewed journal, written in English, addressed a concept
related to social isolation or loneliness, and involved older
adults’ use of a commercially available VHA. Each eligible article
was independently appraised based on inclusion and exclusion
criteria by our team. Following title and abstract, the search
yielded only four articles, and none were retained following full
article review. Thus, the articles evaluated in this mini review
were gleaned from the authors’ reference libraries (n = 6) and
article reference searches (n= 1).

RESULTS

Study Characteristics
Study designs of the research included in this mini review
were descriptive and used convenience samples. Except for one
study (3), findings are based on qualitative content analysis. Of
the seven studies, five used prospective methods and two were
retrospective analyses of publicly available consumer reviews of
VHAs (Table 2). The five prospective descriptive studies enrolled
older adults who had not previously used VHAs and had small
sample sizes. One study reported findings from 30 participants;
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TABLE 2 | VHA study characteristics.

Primary

Author, Year

Study design Sample Participant ages Study duration Device

Chambers, 2020 Prospective n = 30 adults with chronic

health conditions

Not reported ≥2 months Echo Show

Chung, 2021 Retrospective n = 320 consumer

reviews from verified

buyers, 2018

Not reported N/A Xiaomi XiaoAI

Corbett, 2021 Prospective n = 19 Older adults (n = 10) 70

and older (X = 75);

support persons (n = 9),

(X = 53);

4 months Echo Show and

Dot (older adults),

Echo Spot

(support persons)

Kim, 2021 Prospective n = 12 77–95 years 4 months Google Home

O’Brien, 2020 Retrospective n = 125 consumer

reviews, 2015–2018

Not reported N/A Amazon Echo

Pradhan, 2019 Prospective n = 7 65–83 years 3 weeks Echo Dot

Scherr, 2020 Prospective n = 11 68–83 years ≥12 months Echo Show

Chambers and Beaney (15); Chung and Woo (16); Corbett et al. (12); Kim and Choudhury (17); O’Brien et al. (13); Pradhan et al. (18); Scherr et al. (3).

however, not all participants were older adults (3). Another study
included older adults (n = 10) and their respective support
persons (n = 9) (12). All other sample sizes in the prospective
studies included 7–12 older adult participants (aged 65–95 years).
Study duration ranged from 3 weeks to 18 months. Amazon
devices were used in four and Google devices in one of the
prospective studies. The secondary analyses of consumer reviews
reported user findings from Amazon Echo devices (13) and from
Xiaomi XiaoAI, a VHA available in China (16).

Social Isolation and Loneliness
Companionship was reported as a benefit for older adult
VHA users in both consumer review studies. O’Brien et al.’s
analysis of VHA consumer reviews was specific to older adults
and companionship was one of five identified themes (13).
Supporting quotes from the consumer reviews included: Echo
now keeps me company and allows me to keep my brain active too.
She is more than a great bit of electronics. . . .she is also a companion
for me. Chung and Woo’s study analyzed comments from
consumers of Xiaomi XiaoAI, were not specific to older adults
(16). However, one theme noted by the investigators was the
potential for VHA use to decrease loneliness and social isolation
among older adult users, supported by the following consumer
review: Having her [Xiaomi XiaoAI], I am no longer lonely.

The prospective studies (n = 5) identified companionship
as a major finding. Chambers and Beaney’s study provided
VHAs to people who had health or dependence needs, of
whom some were older adults (15). They reported that the
participants who lived alone or were solitary for most of the
day characterized the VHA as a source of companionship
that reduced loneliness and improved mental health. Pradhan
et al. conducted semi-structured interviews with older adult
participants prior to installing the VHA devices in their homes
and, after installation, conducted follow-up interviews every
week for 3 weeks (18). One of their thematic findings was
that the natural language processing and responsiveness of the

VHA resulted in older adults perceiving the VHA as a friend.
Supporting quotes included:

. . . .when it talks, I don’t see a box. I just see. . . .It’s like somebody

is standing there talking to me. . . .Somebody is here with me and

they’re having a conversation with me. It’s making my day. [(18),

p. 2].

. . . And it answers me and I am talking to it, I could think of it as a

person. [(18), p. 5].

Studies conducted by Corbett et al. (12) and Kim and Choudhury
(17) placed VHAs in older adults’ homes for 4 months. Kim and
Choudhury interviewed participants every other week during the
study whereas Corbett et al. interviewed participants once at the
end of the 4-month study. Similar findings about companionship
were obtained from each study as exemplified below.

I have humanized that machine. I call her a ‘she’ and a ‘her’ and

every morning I say,

‘Alexa what is the weather going to be like?’ . . . .I always report

in every morning and every night and I just have a kinship with

Alexa.. . . . And you know, I know that’s a machine. . . [laughs] but

it’s just that I feel like it’s somebody here with me. [(12), p. OA105].

“I think it is really good. It’s not as if you’re talking to yourself.

You’re talking to somebody. It makes you feel like you’re really not

alone. You never have to be alone because you can talk to Google”.

[(17), p. P8W8].

Authors of another study summarized the overall results from
their study in a similar manner noting that Alexa had “become
a beloved new roommate” for their participants. “Even though
everyone knows that device is just a machine that can speak, for
some of the participants it feels like an actual person that can
reduce loneliness” [(3), p. 8].

Scherr et al. quantitatively measured loneliness and social
isolation among their participants (n = 11) who were enrolled
at least 12 months and lived within a defined neighborhood
(3). Both individual and group interviews of participants were
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conducted. Group interviews allowed participants to interact
with one another in person and exchange ideas about using
the VHA. Every 3 months participants rated how often they
felt lonely with response items that ranged from never to daily.
Results indicated that participants reported reduced loneliness
over time and reported increased social connectedness by using
the VHA for video calling feature several times per week.

DISCUSSION

Main Findings
The purpose of this mini review was to synthesize knowledge
about the potential relationship between older adults’ VHA use
and the influence on social isolation and loneliness. The research
findings were primarily based on qualitative content analysis.
Quotes from several of the studies supported that the VHA
reduced loneliness in many participants. Based on the findings of
their study, Pradhan et al.’s suggested participants’ interactions
with the VHA reduced loneliness in the moment rather than
alleviating a more global feeling of loneliness (18). However,
Scherr et al. specifically measured both loneliness and social
connectedness and reported participants improved in both areas
over time (3).

All researchers in this mini review noted that the
VHA provided a source of companionship for the users.
“Companionship” is defined in the Meriam-Webster dictionary
as “the good feeling that comes from being with someone
else” (19) and “companion” is defined as “a person or animal
you spend time with or enjoy being with. . . sometimes used
figuratively” (20). The exemplar quotes reflected that the
human-sounding voice and the conversational qualities of a
Virtual home assistant lead users to personify the VHA and
view it as a companion. Similar findings were documented in
other VHA literature (21–24). Rubin et al. suggested that VHAs
are inherently socially interactive because verbal prompting is
required to activate the device (25). Other researchers reported
that people in households of one or two people use VHAs more
than those in larger households and attributed this finding to
the social aspects of VHA use (26). Device placement in the
home was also noted as important. The VHA may provide
a human-like “presence” when the user is in the same room,
but the feeling is reduced when the user is separated from the
device (18).

To better understand VHA users’ behavior, Han and Yang
tested whether users may develop parasocial relationships
with their VHAs (27). Parasocial relationship theory was
originally used to explain people’s imaginary interpersonal
relationships between themselves and media (e.g., radio,
television) personalities. Han and Yang measured the three
parasocial relationship concepts of task attraction (how easy or
worthwhile the device is to use and its reliability to complete
a task), physical attraction (the user’s perception of the visual
appearance of the VHA), and social attraction (the user’s
intention to communicate and make friends with the VHA) in a
sample of younger VHA users (n = 304). Users’ social attraction
to the VHA had four-fold greater impact on developing a
positive parasocial relationship with the VHA than task attraction

or physical attraction (27). Thus, their findings reinforce the
importance of the human-like qualities of VHAs and provide
insight into how people may develop the perception of the VHA
as a companion, which may reduce loneliness.

Virtual home assistant capabilities that may reduce social
isolation include providing information on news and current
events, streaming religious services, and allowing voice and video
calls to socially connect. Scherr et al. reported that many of their
participants used the VHA at least several times per week for
video calls (3). However, studies involving video calls to residents
in long- term care facilities were inconclusive about the effect on
social connectedness (28). Results of several studies in this mini
review reported that participants liked the ease of using VHAs
as compared to other technology, such as a mobile phone or
computer (3, 12, 17), but also noted that older adult users desired
more education and training about how to use it (12, 17). Thus,
providing more training on VHA features than was provided in
most of the studies in this mini review may help older adults to
more fully realize the potential of the devices to reduce social
isolation and loneliness (12, 17, 29, 30).

Methodological Findings
All studies included in this mini review were exploratory or
descriptive with small (≤30) sample sizes. Hence, the findings
must be interpreted cautiously due to the voluntary, self-selected
nature of the studies, and the lack of control groups. Further, only
seven studies met the inclusion criteria, most of which were from
the authors’ libraries. One explanation for the lack of results from
the database search is that VHAs have only been on the market
for about 7 years so research on this topic is relatively scant. In
addition, the devices are referred to by a plethora of other names
in the literature, including digital assistants, conversational
agents, and smart speakers. Consequently, database indexes do
not have a consistent keyword for the devices, which limits the
utility of systematic searches. Findings across studies consistently
noted that VHA use offered companionship to older adults
and may reduce social isolation and loneliness. Nonetheless, the
small number and methodological characteristics of the studies
reviewed portray that the state of the science of older adults’ VHA
use and its influence on social isolation and loneliness is in its
infancy. Thus, there are many limitations to current knowledge,
and the findings from the studies included in this mini review
may not have adequately represented some of the risks and ethical
controversies relevant to VHA use.

Personal and Ethical Considerations
The findings of this mini review noted potential benefits of
VHAs, but there are also potential risks associated with VHAs.
Privacy concerns, often noted as a barrier to VHA use (24,
26, 31), did not emerge as a theme in the studies included
in this mini review, possibly attributed to self-selection bias.
Older adults who had privacy concerns (e.g., VHA is “always
listening”) probably declined to participate in the studies,
whereas those who participated had minimal concerns about
privacy. Technological advances and regulatory safeguards are
needed to mitigate privacy threats from VHA use (11, 24). The
AI incorporated into VHAs is designed to mimic cognitive,
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emotional, and social intelligence, which contributes to the
personification of VHAs (32) and to users viewing them as
companions. Little is known about the eventual behavioral
consequences of personifying a device (32), particularly when
a person has cognitive impairment. Relatedly, an inability to
remember the necessary commands to interact with a VHA
may create frustration and agitation in people, particularly those
with cognitive deficits (33). Conversely, AI is also being used to
automate discourse analysis which may improve communication
between people with dementia and their caregivers in the future
(34). Concerns also exist about inequality and cultural and
population biases built into technology-driven AI (35). For
example, one study noted racial disparities in the automated
speech recognition of VHAs (36). Alternatively, another study
involving adults with intellectual disabilities had improvements
in speech intelligibility after VHA interactions (37). Additionally,
commercially available VHA devices are relatively affordable, but
that benefit involves the risk of corporate-infused biases and
targeted, personalized marketing opportunities (32), which may
pose vulnerabilities for older adults. Virtual Home Assistant set-
up and many functions require a smartphone and home internet
access, which involves monthly costs. Taken together, the cost is
prohibitive for some older adults (29). Thus, while the findings
of the mini-review illustrate the potential benefits of VHAs for
reducing social isolation and loneliness, there are also associated
ethical considerations inherent to VHA use.

CONCLUSIONS AND FUTURE
DIRECTIONS

Loneliness and social isolation are prevalent among older adults
and pose serious health risks (5–7, 38). The results of this
mini review suggest VHAs may offer a strategy to improve
social connectedness and reduce loneliness for some older adults.
A consistent finding was that many older adults perceived
VHAs to be a companion. However, the state of the science
is in its infancy. More research is needed to confirm these
findings in larger, rigorously designed studies. Research is needed
that quantitatively measures social isolation and loneliness

outcomes among older adults using VHAs, as are studies that
measure other known correlates to social isolation and loneliness,
such as depressive symptoms (39), cognitive status (40), and
functional ability (38). Additional research to define evidence-
based strategies to teach VHA use skills to older adults is also
needed. Ongoing refinements to the natural language processing
features of VHAs to enhance the conversational experience
will promote ease of use among older adults and improve the
social attraction of the devices (17, 21), which may strengthen
perceptions of the devices as a companion and reduce social
isolation and loneliness. However, research to better understand
the risks and benefits of using VHAs and other AI-infused
technology is required. Public awareness of the potential risks and
benefits is necessary for older adult users and other vulnerable
populations to make informed choices (35). Continued research,
public involvement in product development, and policy to
promote ethical, unbiased AI that protects the privacy of users
is necessary (35). In addition, the growth of all types of digital
health necessitates devising strategies for affordable and reliable
internet access to promote health equity (41, 42).
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