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Abstract

Background: Over the past decade, the proportion of the world’s population aged ≥65 years has grown exponentially, presenting
significant challenges, such as social isolation and loneliness among this population. Assistive technologies have shown potential
in enhancing the quality of life for older adults by improving their physical, cognitive, and communication abilities. Research
has shown that smart televisions are user-friendly and commonly used among older adults. However, smart televisions have been
underutilized as assistive technologies.

Objective: This study aimed to explore the state of the art in using smart televisions as assistive technologies to enhance
communication and social interactions among older adults.

Methods: The search was conducted following the guidelines for performing a systematic literature review, which included 6
databases, that are, the IEEE, ACM, Google Scholar, ScienceDirect, Engineering Village, and Springer. A range of keywords
were used in different combinations, including “smart TV,” “older adults,” “elderly,” “communication,” “messaging,” “video
call,” and “application.” A set of inclusion and exclusion criteria was defined before the search, and the screening was performed
by 3 researchers. We analyzed the selected articles in accordance with the review’s aim and the established inclusion and exclusion
criteria. None of the articles were subjected to quantitative synthesis because of the significant variations in the data measured.

Results: After screening 2671 records from the abstract level to full text, 30 articles were identified as relevant studies,
demonstrating both direct and indirect impacts on the social lives of older adults through the use of smart televisions as assistive
technology. Some articles were part of the same or larger studies, which makes the number of actual projects even smaller. This
indicates that smart televisions have been underutilized as assistive technologies for enhancing older adults’ communication and
social lives. More than half of the articles proposed their own prototype, and these prototypes were primarily targeted for use at
home, while some were targeted for use at geriatric care units or nursing homes. User involvement among older adults was high
among the included articles, and some also included other users, such as health care personnel, administrative staff, and engineers.
The included studies were mostly from Europe.

Conclusions: This review highlights the potential of smart televisions as assistive technologies to enhance social connectivity
among older adults, and identifies several research gaps. Most studies focus on short-term usability and are geographically limited
to Europe. Future research should include longitudinal studies, explore diverse cultural attitudes, and focus on adaptive solutions
for various health conditions. We hope this review will inspire research on smart televisions as assistive technologies, enhancing
social interactions and quality of life for older adults.

(JMIR Rehabil Assist Technol 2025;12:e73050) doi: 10.2196/73050
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Introduction

Background
Over the past decade, the proportion of the world’s population
aged ≥65 years has grown exponentially. Researchers have
taken an interest in this growth and have recognized the
importance of exploring ways to accommodate the older adult
community. The older adult population faces numerous
challenges, ranging from physical decline to cognitive
dysfunction. However, one of the most notable barriers that
older adults face is social isolation [1]: the disconnection from
friends, family, and the world around them. Loneliness is 1 of
the 3 main factors leading to depression, a prominent condition
among older people [2]. Social isolation and loneliness in old
age have significant negative impacts on both physical and
mental well-being [1]. As the world’s population of older adults
grows, digital technology has increasingly and significantly
influenced their daily lives. As we continue to age globally, it
is critical that assistive technology is used to our advantage as
a tool for ensuring that older adults age with a good quality of
life. The World Health Organization defines assistive technology
as an umbrella term for assistive products and their related
systems and services [3]. Assistive technologies can help
improve an individual’s functioning regarding cognition,
communication, hearing, mobility, self-care, and vision; thus,
enabling their health, well-being, inclusion, and participation.
Although a large population of older adults hesitate to use
technology, many of them, as well as their caregivers, benefit
greatly from assistive technologies [3]. In many countries,
research has shown that the number of users of assistive
technologies seems to increase with age. A study in a subsample
of a population aged 79 years showed that 64% of them had
one or more assistive technologies, specifically for bathing [4].
Wheelchairs and stairlifts also enhance the mobility of older
adults [5]. Hearing aids and automated lighting systems support
older adults with both activities of daily living and independent
activities of daily living [6]. At the same time, the rapid growth
of the older adult population has also raised awareness of the
importance of aging at home. Extending the time before older
adults need to move into long-term care facilities or nursing
homes can be achieved by creating a comfortable environment
for aging at home. However, one of the challenges older adults
face as they age is maintaining connections with friends, family,
and society as a whole. Older adults who live at home are more
susceptible to feelings of loneliness and depression [7]. Despite
the development of information and communication
technologies over the past decade, Choi and Lee [8] in their
systematic literature review, found only 23 relevant studies that
used information and communication technology to improve
social participation among older adults and reduce their
loneliness. On top of that, future research needs to look more
into emerging technologies such as the Internet of Things,
augmented reality, and virtual reality, as older adults are often
not sufficiently addressed in the design and implementation of
these technologies, as reported by Thangavel et al [9] in their

scoping review. A study conducted in China on implementing
smart homes to build connectivity discussed how most research
and development of smart homes has actually focused on
younger people, leaving little attention to older adults [10]. In
addition, around 63% of older adults in Canada are either
nonusers or basic users of the internet and digital technologies
[11]. On average, 22.3% of the older population in Europe uses
computers, and 16.8% are internet users, with large differences
between age groups [12]. These disparities and usability barriers
pose significant challenges in implementing assistive technology
intended to enhance social interactions among older adults.

Tapia et al [13] argued that the introduction of computer-based
technologies for social interactions has negatively affected the
ways older adults interact with their family members. This can
be attributed to a lack of technological knowledge in this
demographic and to their reluctance to adopt new technologies.
Rather than utilizing computer-based technologies and other
touch screen devices, such as smartphones and tablets, research
has shown that it can be more effective to utilize smart
televisions as an assistive technology for older adults, to provide
them with opportunities for social interactions. A study in
Portugal has shown that integrating technology into already
familiar objects can reduce this reluctance to adopt new supports
[14]. Among all familiar objects, smart televisions appear to be
one of the most promising. Smart televisions offer unique
advantages that make them particularly suitable for enhancing
accessibility and convenience in everyday life among older
adults. Their widespread availability ensures that many older
adults already have access to this technology, reducing the need
for additional purchases or installations. The integration of smart
televisions as assistive technologies into daily life has high
potential, as many older adults already use televisions as a
central part of their routine. This approach not only facilitates
the adoption of new technology but also enriches the user
experience without overwhelming them with unfamiliar devices.
A study conducted by Wang et al [15] reported high television
watching time among 252 older adults aged between 65 and 88
years, where approximately 25% of them spent more than 4
hours per day watching television. According to a study
conducted by Alaoui and Lewkowicz [16], smart television
applications to support socially oriented activities for older
people have been designed. They propose that integrating smart
television as an assistive device considers quality of life by
improving their well-being and self-esteem [16].

Objectives
To the best of our knowledge, despite the advantages offered
by smart television design, its potential as an assistive
technology for enhancing social communications among older
adults has not been thoroughly explored. Thus, this study aimed
to explore the state of the art in utilizing smart televisions as
assistive technology for older adults to improve their
communication and social lives.
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Methods

Search Strategy
We performed the search based on the guidelines for performing
a systematic literature review. A total of 6 databases were

recommended: the IEEE, ACM, Google Scholar, ScienceDirect,
Engineering Village by Brereton et al [17], and Springer by the
Evidence-Based Software Engineering Technical Report [18].
This review was conducted without registering a protocol. The
inclusion and exclusion criteria were defined before the search,
as provided in Textbox 1.

Textbox 1. Inclusion and exclusion criteria for the study.

Inclusion criteria

• Only articles published in the last 12 years were included; the concept of smart televisions is fairly new. Smart televisions only became mainstream
in 2015. Before that, they were known as internet televisions [19], and there is a clear difference in what a smart television can do as compared
with an internet television.

• The target group of research studies must be older adults aged ≥60 years; this is based on the World Health Organization definition of older adults
[20].

• Articles must focus on how smart televisions are used as assistive technology, specifically as tools to improve the health, well-being, and quality
of life of older adults. They must include an aspect of communication and social interaction among older adults.

• Articles must focus on assistive technologies that aim to provide a supportive living environment for older adults living at home or by themselves.

• Only peer-reviewed publications were included.

• Only English articles were included.

Exclusion criteria

• Articles where smart televisions are not used as assistive technologies, such as those purely focusing on entertainment without any implications
on communication or social interaction, were excluded.

• Articles focusing on technologies, such as mobile phones, tablets, laptops, or any technologies other than smart televisions, were excluded.

• Dissertations, theses, and gray literature (eg, patents, research reports, and policy documents) were excluded.

• All non-English articles were excluded.

Screening and Analysis
The search was conducted from February 20 to February 27,
2024. A range of keywords were used in different combinations,
including “smart TV,” “older adults,” “elderly,”
“communication,” “messaging,” “video call,” and “application.”
The search yielded 6829 results: 169 (2.47%) from
ScienceDirect, 13 (0.19%) from Engineering Village, 2 (0.03%)
from the IEEE, 133 (1.95%) from the ACM, 4649 (68.08%)
from Google Scholar, and 1863 (27.28%) from Springer. The
screening process was conducted separately by the JL, CTC,
and WKB. We removed 4158 (60.89%) duplicates and screened

the remaining records. Their titles and abstracts were read for
this round of screening, which resulted in the exclusion of 2610
(38.22%) records. The remaining 61 (0.89%) articles were read
in full text to assess for eligibility. A total of 31 (51%) articles
were excluded at this round of screening, and 30 (49%) articles
were included. None of the articles were subjected to
quantitative synthesis because of the significant variations in
the data measured across the 30 included articles. Throughout
the process, any disagreements were resolved through consensus.

On the basis of the aim of the systematic literature review, the
included articles were analyzed according to the criteria
described in Textbox 2.

Textbox 2. Criteria for analyzing the included studies.

• Objective or objectives of the study

• Outcomes of the study, whether design, development, or framework or guidelines

• Methodology focusing on design

• Methodology focusing on evaluation

• New technology developed (what kind of technology and where it should be used)

• Impact on social interactions, whether direct or indirect

• Sample size and demographics (either during the design or evaluation process)

• User involvement; if yes, at which stage?

• Country or countries
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Results

Study Selection
Figure 1 depicts the entire process using a PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
flow diagram [29], providing details on the reasons for excluding
certain articles along with their corresponding quantities. Table
1 summarizes the details of each of the 30 included articles
according to the analysis criteria. Six studies are related to the

fostering social interactions for better life experience (FoSIBLE)
project, which aims to provide bridging spaces to foster social
interactions and experiences among older adults [16,21-25].
Despite focusing on the same project, we included all 6 studies
and identified them as relevant through the search and screening
process, as the objectives and reported outcomes of these articles
were not exactly the same. Other than the FoSIBLE project,
López et al [26], López et al [27], Tapia et al [13], and Gutierrez
et al [28] were also from the same project.

Figure 1. The PRISMA flow diagram.
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Table 1. Summary of the review results.

Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

A total of 10 older adults (8
females and 2 males), aged
65-90 years; France.

Yes, during the de-
sign phase; home
setting.

Yes, the FoSI-

BLEa platform

using HBBTVb.

The daily
habits, lifestyle,
and actual
needs of partici-

To investigate the
use of interactive
televisions for virtu-
al networks and

Alaoui and
Lewkowicz
[16]

• Design: a liv-
ing laboratory
approach, in-
cluding

End users werepants in usingsemistructuredonline generational
able to usetelevision forinterviews andcommunities as a
functions suchgroup activitiesscenario presen-means to compen-
as widgets,and communica-tation to endsate for the lack of
chat, book club,
and vital date.

tion, including
product design,

users, was con-
ducted iterative-

relationships, pre-
vent isolation, and

functionalities,
and usability.

ly.enhance self-es-
teem among older
individuals living
alone at home.

• Evaluation:
proposed user
testing using
mock-up and
focus group on-
ly; evaluation
yet to be con-
ducted.

The study included 10 older
adults (8 females and 2

Yes, during the de-
sign and evaluation

Yes, the FoSI-
BLE platform

Accessibility of
the application

To present the
FoSIBLE and

Alaoui et al
[25]

• Design: a liv-
ing laboratory
approach, in-PaeLifec projects, males), aged 65-90 years;

France.
phases; home set-
ting.

and the PaeLife
application, a
personal life as-

content and the
device platform,
feedback on the

cluding
semistructured

which propose solu-
tions to support so-

sistant designeddesign of theinterviews.cial interaction and
to enhance thedevice, and the• Evaluation: us-

ability testing
social life among
older adults. To social life of

older adults.
interface of the
smart television
widget.

for FoSIBLE
and qualitative
and observation-

describe the living
laboratory ap-
proach and the

al analysis forways in which the
PaeLife.services were de-

fined based on user
analysis.

The study included 10 older
adults (8 females and 2

Yes, during the de-
sign and evaluation

Yes, FoSIBLE
platform using
HBBTV.

User feedback
concerning
needs, user ac-
ceptance, func-

To report the
strategies and out-
comes of imple-

menting a UCDd

Alaoui et al
[22]

• Design: (1) a
UCD approach,
including
semistructured
interviews and

males), aged 65-90 years;
France, Austria, and Germany
(the authors noted that the in-

phases; home set-
ting.

tionalities, and
usability.

approach when de-
signing interactive terviews were conducted in

all 3 countries, but the demo-
focus group,
and (2) personatelevision-based

graphic information was onlycreation.services for older
provided for the interviews in
France).

• Evaluation: iter-
ative focus
group sessions

adults under the
FoSIBLE project.

with mock-ups
presented.

The study included 24 partici-
pants, but no demographic
details were reported; Austria.

Yes, during the eval-
uation phase only.

Only special-
ized software
components for
gestures and a

Suitable mode
of interaction
and set of ges-
tures.

To showcase the
initial outcomes of
the approach in us-
ing various multi-
modal interaction

Drobics et al
[24]

• Design: N/Ae.
• Evaluation:

End-user evalu-
ation using a
Kinect device. tablet interface

to interact withtechniques for an
integrated solution the smart televi-
combining smart sion were devel-

oped.television with a
social community
platform, as part of
the FoSIBLE plat-
form.
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

No information was provided
about experts performing
heuristic evaluations. The
study included 5 older adults
(2 males and 3 females), aged
67-92 years; France.

Yes, during the de-
sign and evaluation
phases; home set-
ting.

Yes, but no
technical details
were provided.

The usability of
the proposed
social television
and the appropri-
ateness of the
design for older
adults.

• Design: a liv-
ing laboratory
approach, in-
cluding
semistructured
interviews.

• Evaluation: a
2-step evalua-
tion; the first
step was
heuristic evalu-
ation through
expert testing
sessions; the
second was a
system usabili-
ty and useful-
ness assess-
ment.

To contextualize
the FoSIBLE
project by high-
lighting the chal-
lenges of an aging
population and the
potential solutions
offered by social
television. To ad-
dress issues related
to the design and
assessment of tech-
nologies through a
living laboratory
approach. To re-
flect on lessons
learned and pin-
point recommenda-
tions.

Alaoui and
Lewkowicz
[21]

France: the study included 5
older adults (2 males and 3
females), aged 67-92 years.
Germany: the study included
5 households comprising 9
individuals (all couples living
together except for 1 single
man; 6 males and 5 females).

Yes, during the de-
sign and evaluation
phases; home set-
ting.

Yes, Android
television, with
the FoSIBLE
platform.

Questionnaire:
an overview of
the participants’
actual use of
technologies.
Demonstration
sessions and in-
terviews: the
usability and
functionality of
the FoSIBLE
program for
older adults on
social televi-
sion.

• Design: not re-
ported in detail;
previous user
studies and a
living laborato-
ry approach
were men-
tioned.

• Evaluation: a
questionnaire,
followed by in-
dividual
demonstration
sessions for us-
ability testing;
qualitative inter-
views were al-
so conducted.

To investigate the
use of social televi-
sion systems by
older adults con-
cerning how these
systems interweave
with sociocultural
issues via a living
laboratory ap-
proach and to re-
flect on the
methodological ap-
proaches through-
out the process.

Müller et al
[23]

The study included 6 older
adults, aged 64-90 years.
Testing was conducted in
Brazil; however, all authors
were affiliated with a universi-
ty in Portugal.

Yes, during the eval-
uation phase only;
home setting.

A prototype de-
veloped by inte-
grating Google
Assistant, Ama-
zon Fire TV,
and a notifica-
tions app for
television.

The usability
and acceptabili-
ty of the pro-
posed system,
as well as per-
ceptions of de-
creased feelings
of loneliness
among partici-
pants.

• Design: not re-
ported.

• Evaluation: a
questionnaire
and interviews.

To investigate
whether linking in-
telligent personal
assistants to televi-
sion systems can
enhance the social
interactions of old-
er adults with their
family members,
friends, and care-
givers.

Camargo et al
[30]

Population characterization:
the study included

31 participants (20 female and
11 male), aged ≥60 years, ap-
proximately 93% of the partic-
ipants had visual impairments,
36% had hearing impair-
ments, and 33% expressed
difficulty remembering past
events. Participatory design:
the study included 17 partici-
pants (14 female and 3 male),
aged ≥60 years; Portugal.

Yes, during the de-
sign phase; home
setting.

You, me & TV
prototype, pro-
viding 3 modali-
ties (remote
control, voice,
and gesture)
and 3 features
(content publish-
ing, content vi-
sualization, and
group manage-
ment) was creat-
ed, but had not
yet been fully
developed.

To propose the de-

sign of the SNSsf

that adopt technolo-
gies already famil-
iar to older adults,
such as televisions,
to improve their
ability to interact
with these systems.

Coelho et al
[31]
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

Population
characteriza-
tion:

user require-
ments to effec-
tively use SNS
technology,
preference, and
perspectives on
using different
technologies to
access SNS.
Participatory
design: recom-
mendations to
improve the

UIg.

• Design: (1) a
population
characteriza-
tion phase us-
ing semistruc-
tured inter-
views and (2) a
participatory
design phase
through focus
groups.

• Evaluation: on-
ly user testing
was proposed,
but it had not
yet been con-
ducted.

Design: (1) the study included
90 patients aged ≥60 years,
who scored 23-27 points on

the MMSEj and had self-per-
ceived or caregiver-perceived
cognitive impairment that had
been present for >6 months;
and (2) health care workers
specializing in dementia and
cognitive decline, and infor-
mal caregivers. The number
of participants who were
health care workers and care-
givers was not reported.
Evaluation: (1) internal test-
ing—the study included 7
participants comprising tech-
nology experts, usability ex-
perts, and health care profes-
sionals and (2) feasibility
study—for the usability test,
no details about the sample
were reported other than the
indication that it was a small
group of representative users
and a report on how they were
involved. For the prepilot
study, the study included 15
patients aged ≥60 years who
scored 23-27 points on the
MMSE and had self-perceived
or caregiver-perceived cogni-
tive impairment that had been
present for >6 months.

Design: Spain and Romania.
Evaluation: Italy and
Switzerland; the authors were
from all 4 countries.

Yes, during the de-
sign and evaluation
phases; home set-
ting.

Yes, the TV-
AssistDem sys-
tem which uses
a set-top box, a
webcam, and a
dedicated re-
mote control.

Design: usabili-
ty and function-
ality, specifical-
ly relating to
existing and ad-
ditional services
for the manage-
ment of demen-
tia; improve-
ments to the
current UI; and
identification of
user needs (peo-

ple with MCIi

and their formal
and informal
caregivers).
Evaluation: (1)
internal test-
ing—iterative
feedback regard-
ing usability
and functionali-
ties aligned
with user re-
quirements and
(2) feasibility
study—assess-
ment of the
functionalities
and usability of
the TV-Assist-
Dem platform,
closely resem-
bling the first
phase of a larg-
er-scale clinical
trial, and assess-
ment of the
platform’s use
in participants’
homes and its
impact their
well-being for
the second
phase.

• Design: cocre-
ation with po-
tential end
users through
focus groups at
different phases
of the design
and develop-
ment process.

• Evaluation: (1)
internal testing
with health
care profession-
als, experts,
and caregivers
for iterative im-
provement and
(2) feasibility
study with 2
subphases. The
first phase in-
volved usabili-
ty testing (with
data collection
through obser-
vation, think-
aloud proto-
cols, and the

SUSh question-
naire). The sec-
ond phase in-
volved a prepi-
lot study (in-
cluding use ob-
servation and
feedback collec-
tion).

To present ongoing
work in designing
and developing the
TV-AssistDem so-
lution, which aims
to enable remote
assistance for pa-
tients by using
television-based
data transmission
and video interac-
tivity among pa-
tients, family
members, care-
givers, and health
care professionals.

Cortellessa et
al [32]
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

Costa et al
[33]

Stakeholders: the social and
health services of the regional
government of Galicia, the
most active senior associa-
tions, residential and day cen-
ters, in-home care solutions,
and senior members of the
engineering group responsible
for the technical design. Older
adults: 62 (50% male and fe-
male), around the region of
Galicia. At least 65 years old
(ie, retirement age in Spain at
the time of the pilot). Spain.

Yes, during the de-
sign and evaluation
phases; home set-
ting.

Yes, hosted on
a home theater
PC (a computer
designed to ac-
company a tele-
vision set) and
providing a vari-
ety of applica-
tions, such as
social network
clients, vital
signs monitor-
ing, interactive
television con-
tests, and con-
ventional online
care, including
medication re-
minders and
telemedicine.

Design: identifi-
cation of user
requirements.
Evaluation: us-
ability, function-
ality, and accep-
tance. To vali-
date the find-
ings, the infor-
mation gathered
via question-
naires was com-
pared with the
data collected
by the platform
regarding the
access of users
to the system
and applica-
tions.

• Design: require-
ments capture
and analysis
with stakehold-
ers.

• Evaluation: a
pilot test involv-
ing pre- and
post-question-
naires with
home users
over a period of
7-15 days.

To design, devel-
op, and evaluate a
smart televi-
sion–based technol-
ogy that delivers
social and health
services for older
adults at home,
while ensuring ac-
cess to all services.

Not specified; Portugal.Yes, during the de-
sign and evaluation
phases; home set-
ting.

Not precisely a
technology but
a framework,
GUIDE was de-
veloped using
hybrid televi-
sion platforms
and services,
which include
application plat-
forms such as
HBBTV and
proprietary mid-
dleware solu-
tions from tele-
vision manufac-
turers.

Usability, accep-
tance, and adop-
tion of multi-
modalities
when interact-
ing with televi-
sion-based appli-
cations.

• Design: a
UCD. User
studies were
conducted with
end users dur-
ing the early
phases.

• Evaluation: us-
er studies were
conducted;
however, no
details were
provided.

To develop an
adaptive multi-
modal fission com-
ponent, integrated
into the multi-
modal “Gentle UI
for Elderly People”
(GUIDE) frame-
work, which aims
to customize televi-
sion-based applica-
tion UI to suit spe-
cific user traits, en-
abling older adults
and impaired users
to interact through
multiple output
modes to address
their interaction
challenges.

Costa and
Duarte [34]

Design: the study included 4
females and 3 males; age was
not specified. Evaluation: at
the start, 33 participants were
enrolled. A total of 3 partici-
pants withdrew because of in-
stallation problems. At the
end, 15 participants (females
and males), aged 50-84 years,
completed the trial; Austria.

Yes, during the de-
sign and evaluation
phases; home set-
ting.

Yes, the
“BRELO-
MATE” plat-
form.

Robustness, ap-
plicability, and
feasibility of the
platform; usabil-
ity of the plat-
form and the
online communi-
cation and enter-
tainment ser-
vices.

• Design: a UCD
with iterations
and a participa-
tory design ap-
proach, includ-
ing focus group
and task-solv-
ing exercises.

• Evaluation: a
field trial with
time slots (4-6
participants in
6-12 weeks; be-
cause of over-
lap, there were
once 19 partici-
pants simultane-
ously).

To develop
“BRELOMATE,”
a television- and
tablet-based com-
munication and en-
tertainment plat-
form that fosters
user engagement
and promotes so-
cial participation
among older peo-
ple, with a focus
on adopting a par-
ticipatory design
approach.

Doppler et al
[35]

N/A for the sample; Croatia.Not reported for user
involvement; home
setting.

N/A, as the
study focused
solely on sys-
tem design.

Dragić et al
[36]
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

• Design: not
specified in de-
tail; mentioned
the involve-
ment of both
domains
(eHealth and
social network-
ing) and de-
scribed the
platform’s fea-
tures and physi-
cal elements.

• Evaluation: Not
reported.

To present the
“Home Health
Smart TV” plat-
form, which pro-
vides access to
multimedia
eHealth content
customized for
older adults and
aims to address so-
cial isolation
among them by of-
fering video com-
munications.

Not developed,
but proposed
applications for
a smart televi-
sion platform,
including home,
messages, edu-
cation, measure-
ment data, and
social network-
ing features on
an Android tele-
vision.

The study included 6 Univer-
sidade Sénior

de Cacia students (2 males
and 4 females), aged 64-80
years (mean age 74 years;
median 75 years). All were

experienced ICTk users; Por-
tugal.

Yes, during the eval-
uation only; home
setting.

ProSeniorTV
with use scenar-
ios was pro-
posed, but con-
crete develop-
ment was not
reported.

Participants’
perceptions of
different scenar-
ios when using
ProSeniorTV,
regarding the
perceived use-
fulness of the
program.

• Design: not
specified

• Evaluation: fo-
cus group ses-
sions were
held, where 2
specific scenar-
ios were stud-
ied.

To understand how
older adults per-
ceive the use of the
ProSeniorTV ser-
vice, which aims to
promote older
adults’ participa-
tion in social activ-
ities held in their
residential area and
to help them re-
member to take
their medication.

Faria et al [14]

N/A for the sample; Macedo-
nia, the United Kingdom, and
Slovenia.

No user involve-
ment; home setting.

No, only the
SMILE concept
was proposed,
focusing on in-
novating mod-
els for service
delivery by
combining tradi-
tional IP televi-
sion services
with emerging
technologies.

N/A• Design: litera-
ture review and
thematic analy-
sis of relevant
projects, focus-
ing on usability
and technologi-
cal barriers.

To propose the

SMILEl concept,
which aims to de-
velop a self-care
social interactive
television system
as a service for
older adults to sup-
port independent
living and to pre-
vent or delay de-
mentia, by offering
technologies, such
as social networks,
and personalized
health monitoring.

Gusev et al
[37]

The study included 8 older
adult participants for both
smart television and hybrid
versions (4 females and 4
males). For the smart televi-
sion version, participants were
aged ≥60 and had low levels
of technology appropriation.
For the hybrid version, the
participants’ ages were not
specified, and they also had
low levels of technology use
and no prior interaction with
tablet PCs and smart televi-
sions; Chile.

Yes, during the de-
sign and evaluation
phases; home set-
ting.

Yes, the Social-
Connector sys-
tem, which can
be used either
on a smart tele-
vision or in a
hybrid format;
allows older
adults to con-
nect with others
using regular
social media
services.

Main barriers
and perceived
usefulness of
the SocialCon-
nector system.

To design and de-
ploy the SocialCon-
nector system, a
computer-support-
ed family communi-
cation mediator in-
tended to identify
key factors that
ease the adoption
of ambient intelli-
gent systems,
thereby promoting
intergenerational
family communica-
tion at home.

Gutierrez et al
[28]
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

• Design: a UCD
with iterative
and empirical
experiments.

• Evaluation:
task-based user
testing, fol-
lowed by partic-
ipants complet-
ing the SUS
questionnaire
and participat-
ing in individu-
al and focus
group inter-
views. The
same methods
were used for
the Social Con-
nector hybrid
version (smart
television and
tablet PCs), ex-
cept that the
SUS question-
naire was not
applied.

Expert users: both authors and
expert users; no further infor-
mation was provided. End
users: 8 older adults (4 males
and 4 females), aged ≥60
years, with low-level technol-
ogy appropriation; Chile.

Yes, during the eval-
uation phase only;
home setting.

Yes, the Social-
ConnectorTV,
consisting of an
Android LED
television
equipped with a
Google
Chromecast de-
vice.

Heuristics in-
spection: usabil-
ity issues identi-
fied before con-
ducting user-
based evalua-
tion. Usability
study: user expe-
rience and task
completion suc-
cess.

• Design: not
specified; only
presented the
design.

• Evaluation:
heuristic inspec-
tion with expert
users and us-
ability study
with end users
(via think-
aloud protocol
and focus
group discus-
sion).

To design and use
a smart television
application to pro-
mote social interac-
tion among older
adults and their
family members
through social me-
dia.

Tapia et al
[13]

The study included 15 older
adults (10 females, 5 males),
aged 62-77 years. Most partic-
ipants watched television reg-
ularly; Germany.

Yes, during the eval-
uation phase. The
design phase is un-
known, as no details
were reported about
the requirements
analysis; home set-
ting (senior housing
facility).

Yes, a social
television appli-
cation devel-
oped for use
with a Samsung
smart television
and a capacitive
proximity sen-
sor.

Technology ac-
ceptance, com-
petence, and
control among
participants, as
well as feed-
back on the de-
sign of the de-
vice and sys-
tem.

• Design: an ex-
tensive require-
ments analysis
was conducted
as part of a
broader re-
search project;
no further de-
tails were pro-
vided.

• Evaluation: fo-
cus group ses-
sions with
hands-on inter-
action with the
device and sys-
tem, as well as
group inter-
view.

To design a system
that supports the
specific needs of
older adults while
preventing age-re-
lated isolation and
loneliness by com-
bining a social
television commu-
nity application
with sensor-based
and tangible social
interaction.

Herrmanny et
al, [38]

Kakarountas
[39]
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

The study included 4 males
and 2 females, aged ≥70
years, diagnosed with various
diseases, who expressed tech-
nology fear and were unwill-
ing to learn new technologies;
Greece.

Yes, during the de-
sign phase only;
home setting.

Yes, a smart
television
equipped with
an Android in-

stalled HDMIn

dongle offering
applications,
such as weather
information,
video conferenc-
ing, and health
monitoring.

Not reported, as
the article pre-
sented only
technical de-
scriptions of the
proposed tech-
nology.

• Design: a small
survey.

• Evaluation: not
conducted.

To design a system
that modifies famil-
iar home appli-
ances for older
adults through
commercial off-
the-shelf products,

so that HCIm is
hidden from them.

No sample was reported; Tai-
wan.

Yes, regarding iden-
tifying needs.

No, the study
only explored
the concept of a
smart home inte-
grated with a
smart televi-
sion, where
users could
share content
with the fami-
ly’s network
and coordinate
tasks with fami-
ly partners such
as supermar-
kets,
schoolteachers,
and health care
centers.

The perceptions
of participants
regarding the
adoption of the
smart home
concept to re-
tain family val-
ues and their
demand for
smart home ser-
vices, including
how manage-
able and adopt-
able digital
house applica-
tions are, and
how they man-
age related activ-
ities.

• Design: inter-
views com-
bined with a
questionnaire.

To identify the
needs of diverse
older adults and to
determine which
applications could
improve their liv-
ing conditions
when introducing
a smart home, with
a particular focus
on smart televi-
sion.

Lee [40]

N/A; Thailand.Not reported for user
involvement; home
setting.

No, the study
only proposed a
conceptual
model.

N/A, as the
study only in-
volved a pro-
posed conceptu-
al model with-
out validation.

• A conceptual
model was pro-
posed, provid-
ing a system’s
overview of in-
teraction, func-
tionalities, and
technical speci-
fications, based
on existing liter-
ature and de-
sign guidelines.

To design and de-
velop an interac-
tive multimedia
delivery system to
distribute multime-
dia content among
older adults, family
members, relatives,
friends, and health
care providers.

Limdum-
rongnukoon et
al [41]

The study included 11 health
professionals, 9 caregivers,
and 16 patients with PD;
Spain.

Yes, during the de-
sign and evaluation
phases; it was tested
in care centers for
patients with PD.
The games were also
suitable for those
staying at home with
caregiver assistance.

Yes, cognitive
games were de-
veloped and
played on an
Android televi-
sion Box with
minimum re-
quirements: An-
droid 5.0, HD-
MI, wireless re-
mote control,
and Ethernet or
Wi-Fi connectiv-
ity.

Acceptance, us-
ability, and en-
gagement with
the games.

• Design and
evaluation:
testing was
conducted indi-
vidually and
collectively,
and focus
groups were
held with 3 us-
er groups: pro-
fessionals,
caregivers, and
patients.

To assess how pa-

tients with PDo ac-
cept and use smart
television and how
health profession-
als and caregivers
perceive this use.
To evaluate the
smart television
games developed
specifically for pa-
tients with PD,
alongside their
caregivers and
health profession-
als.

López et al
[26]

López et al
[27]
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

France: the study included

patients with early-stage ADr

or similar dementia and their
caregivers.

Spain: the study included pa-
tients with PD, caregivers,
health professionals, social
workers, and administrators.
Hungary: the study included
patients with AD, caregivers,
health professionals, and doc-
tors. The participants were
divided into 3 cognitive abili-
ty groups: MD —with 14
participants, 5 patients (2
males and 3 females), based

on the MoCAs scales, aged
71-80 years; MCI—with 26
participants, 12 patients (5
males and 7 females) based
on the MoCA, aged 62-80
years; and NCA—with 45
participants, 5 patients (2
males and 3 females) based
on the MoCA, aged 62-80
years.

Yes, during the de-
sign and evaluation
phases; hospitals,
day care centers, and
patients’ homes.

Yes, cognitive
games were de-
veloped as
smart television
applications,
along with an
automatic
screening tool
and a remote
control. These
applications
were installed
on an Android
box connected
to a television
via HDMI.

Acceptance, us-
ability, and user
experience in
gameplay, in-
cluding social
factors such as
comparing col-
lective game-
play in care
centers with in-
dividual game-
play at home.
Clinical effect
was assessed
through cogni-
tive exercise
and socializa-
tion outcomes.

• Design: applica-
tion of design
guidelines and
iterative testing
with target
users.

• Evaluation: an
experimental
setup in which
participants
played the cog-
nitive games.

To investigate the
benefits of the pro-
posed cognitive
games on smart
television plat-
forms, including
how continuous
use affects cogni-
tive abilities, how
social aspects are
influenced by col-
lective gameplay,
and how efficiently
the cognitive status

(ie, NCAp, MCI,

and MDq) can be
estimated.

The Netherlands: the study
included 13 older adults (aver-
age age 71.24, SD 6.88 years;
8 male and 5 female; relative-
ly highly educated). Belgium:
the study included 13 partici-
pants (average age 78.15, SD
4.26 years; 6 males and 7 fe-
males; relatively highly edu-
cated; less ICT use than
Dutch participants). Italy: the
study included 29 participants
(14 males and 15 females;
average age 70.1, SD 5.8
years; less ICT use than Bel-
gian participants)

Yes, during the de-
sign phase; home
setting.

A proposed pro-
totype using an
Android televi-
sion box and a
television with
HDMI connec-
tivity, but the
system was not
fully developed.

Demographic
background that
is linked to the
usability of dif-
ferent systems,
with potential
for using those
systems, includ-
ing the willing-
ness to adopt
such service
platform, the
perceived added
values, and the
price partici-
pants were will-
ing to pay.

• Design only:
Desk and field
research; user
sessions con-
ducted in 3 Eu-
ropean coun-
tries using a us-
er profiling
questionnaire
and a usability
study (observa-
tion, think-
aloud proto-
cols, and post-
session ques-
tionnaires).
Older partici-
pants were in-
vited and en-
couraged to
work and en-
gage with a va-
riety of existing
service plat-
forms.

To propose a
framework for a
novel ICT system
coupled with smart
television to sup-
port active aging.
In doing so, the au-
thors outlined the
rationale for devel-
oping the proposed
framework and
presented the cur-
rent state of the
system, along with
possibilities for fu-
ture expansions
that are natively
supported by the
framework.

Macis et al
[42]

The study included 30 collab-
orators (average age 58 years;
oldest participant aged 67
years and youngest aged 54
years). All the participants
were female, with varied edu-
cation levels, although the
majority had completed the
fourth grade; Portugal.

Yes, during the eval-
uation phase; the
settings were not
specified, but the
collaborators in-
volved in the study
were those providing
care to older adults.

Not specified,
but participants
tested the
AAL*MEO
prototype.

Ribeiro et al
[43]
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

Usability; the
primary focus
was on critical
incidents ob-
served when
participants
completed tasks
and how they
performed these
tasks. The inci-
dents were cate-
gorized as au-
thentication, in-
teraction using
the remote con-
trol, menu navi-
gation, use of
measurement
instruments,
measurement
confirmation,
general applica-
tion behavior,
and user-appli-
cation interac-
tion.

• Design: not re-
ported.

• Evaluation: 3
stages—
pretest, during-
test, and
posttest. The
pretest in-
volved the ap-
plication of a
demographic
questionnaire
to characterize
participants.
During the test,
the participants
completed sev-
eral tasks using
AAL@MEO.
The posttest in-
volved complet-
ing usability
and evaluation
instruments.

To aggregate tech-
nological solutions
supporting home
care by exploring
the use of a televi-
sion set as the cen-
tral device for inter-
action and commu-
nication at home.
More precisely, the
article aimed to in-
vestigate how the
proposed solution,
Active Assisted
Living
(AAL@MEO),
could be advanta-
geous for older
adult who are not
familiar with tech-
nological advances
but are used to
controlling their
television set.

The study included 40 older
adults aged 60-80 years (6 at
home and 34 in 3 day care fa-
cilities); Taiwan.

Yes, during the eval-
uation phase; home
and care centers.

Yes, a fitness
platform that
enables multius-
er virtual situa-
tions on a smart
television using
an Android tele-
vision system.

The system
functionality
and usability,
including use,
interaction with
others, motiva-
tion, perceived
ease of use, and
perceived use-
fulness.

• Design: design
guidelines were
presented.

• Evaluation:
Two experi-
ments—(1) us-
ability testing
with a question-
naire and (2)
longitudinal
field study with
observation and
interview.

To assess the us-
ability and function-
alities of a virtual
fitness platform on
smart television
with multiple
users.

Wang [44]

Older adults aged >55 years
were invited to complete the
questionnaire. The study in-
cluded 233 male and 246 fe-
male participants. Approxi-
mately 50% of the partici-
pants were aged 60-69 years,
20% were aged 55-59 years,
and the remainder were aged
≥70 years. A total of 43% of
the participants had complet-
ed elementary school, 24%
had completed junior high
school, 20% had completed
senior high school, and the
remainder had completed ju-
nior college or higher. Forty
percent were retired; Taiwan.

N/ANo.Demographic
information; as-
sociations be-
tween technolo-
gy anxiety, digi-
tal feedback, fa-
miliarity with
technology,
technology
habits, and inter-
generational re-
lationships.

• Design and
evaluation:
N/A; a question-
naire was used
for data collec-
tion. Data anal-
ysis was con-
ducted using
the partial least
squares method
for structural
equation analy-
sis.

To explore the dig-
ital experience of
older adults con-
cerning digital
feedback, technolo-
gy anxiety, and the
influence of exist-
ing familiar skills
on their digital
habits. More pre-
cisely, to use digi-
tal devices (ie,
smart television) to
overcome the digi-
tal divide and
demonstrate how
such use may im-
pact intergenera-
tional relation-
ships.

Wang and Wu
[45]

Yes, during the de-
sign stage; home
setting.

Wu and Hu
[46]
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Sample and countryUser involvement
and settings

New technolo-
gy developed

Measured out-
comes

Methodology (de-
sign and evaluation)

Study objectiveStudy

N/A; the study
only construct-
ed a theoretical
framework, that
is, the “3E”
model, based on
the iterative in-
novation design
method and out-
comes.

Using the devel-
oped “3E” (easy
and efficient for
the elderly)
model, the re-
searchers aimed
to measure us-
ability (ie,
whether intelli-
gent television
was easy and
efficient for
older adults)
and satisfaction.

• Design: the
study involved
the application
of the 5W2H
(Who, What,
When, Where,
Why, How, and
How Much) de-
sign and analy-
sis, and partici-
patory design
through ques-
tionnaires and
in-depth sur-
veys with par-
ticipants from
different cities.

• Evaluation:
N/A; the study
involved only
investigating
possibilities.

To examine the
possibilities for
older adults in us-
ing intelligent tele-
vision. To investi-
gate significant
differences in
physiological and
psychological
characteristics
among older adults
living in small
cities and big
cities. To identify
existing issues and
the real needs and
preferences of old-
er adults when us-
ing intelligent tele-
vision; and to pro-
vide important ref-
erences and theoret-
ical grounds for
markets and rele-
vant stakeholders
in this area.

Questionnaires: a total of 150
questionnaires were distribut-
ed in 3 groups of older adults
aged >60 years living in new
urban areas, small cities, and
big cities; only 117 valid re-
sponses were collected. In-
depth surveys: 3 participants
from Maanshan (a typical
case of urbanization develop-
ment), 1 from Wuhua (a small
city with a smaller popula-
tion), and 1 from Guangzhou
(a big city); China.

The study included 18 resi-
dents (11 females and 7
males) aged 68-90 years. Six
care professionals (3 sociocul-
tural animators, 1 deputy di-
rector, and 2 technical man-
agers) living or working in
nursing homes also participat-
ed; France and Ireland.

Yes, during the eval-
uation phase; geri-
atric care.

The DiTV sys-
tem, e-lioTV,
had already
been developed
by a start-up
company; fur-
ther details
were not provid-
ed in this study.

The stages of
DiTV integra-
tion in geriatric
institutions; the
role of care pro-
fessionals in
this; and the
perspectives
and user experi-
ences with the
DiTV system.

• Design: not re-
ported; the
DiTV system,
e-lioTV, had
already been
developed be-
fore the study.

• Evaluation:
case study with
observations of
participants
performing
tasks (older
adults only)
and semistruc-
tured inter-
views.

To identify the
barriers and en-
ablers for older
adults in using

DiTVt, which
could help identify
potential action
levers to improve
the implementation
of the DiTV sys-
tem and its
telecommunication
functionalities.

Naudé et al
[47]

The study included 50 older
adults during the pilot test. A
total of 500 older adults and
caregivers participated in inter-
views, but no details were
provided regarding the pro-
cess and their involvement;
Mexico.

Yes, during both the
design and evalua-
tion phases; home
and nursing home
settings.

Yes, an interac-
tive television
care platform
using Google
TV.

Technology ac-
ceptance, sys-
tem usability,
and user atti-
tude.

• Design: UCD.
• Evaluation: the

study used inter-
view, user test-
ing, and a ques-
tionnaire incor-
porating the
technology ac-
ceptance mod-
el.

To examine the ac-
ceptability of inter-
active television
care by older
adults and its suit-
ability and poten-
tial for improving
their quality of life
in an age-friendly
environment.

Santana-Man-
cilla and
Anido-Rifón
[48]

aFoSIBLE: fostering social interactions for better life experience.
bHBBTV: hybrid broadcast broadband television.
cPaeLife: personal life assistant.
dUCD: user-centered design.
eN/A: not applicable.
fSNSs: social networking systems.
gUI: user interface.
hSUS: system usability scale.
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iMCI: mild cognitive impairment.
jMMSE: Mini-Mental State Examination.
kICT: information and communication technology.
lSMILE: stimulating intellectual activity with adaptive environment.
mHCI: human-computer interaction.
nHDMI: high-definition multimedia interface.
oPD: Parkinson disease.
pNCA: normal cognitive abilities.
qMD: mild dementia.
rAD: Alzheimer disease.
sMoCA: Montreal Cognitive Assessment.
tDiTV: digital interactive television.

Study Characteristics
More than half of the studies explicitly focused on the context
of home care. The studies that were not included in this category
either did not specify a context or were conducted in geriatric
care units or nursing homes. For instance, Naudé et al [47]
focused on identifying enablers and barriers to the use of digital
interactive television (DiTV) in nursing homes. According to
Naudé et al [47], DiTV is a system that allows viewers to engage
actively with content in real time. Examples of this include
online shopping via television and being able to vote or
comment on social posts via television, with the latter being
considered a form of asynchronous communication.

More than half of the studies focused on designing or evaluating
attitudes toward technology and assistive technologies, while
the remainder focused on proposing concepts and frameworks.
Wu and Hu [46] discussed the 3E model, known as easy and
efficient for the elderly. This model was developed to better
study behaviors related to the use of smart televisions among
older adults. The discussion of this model was presented in a
theoretical manner to analyze its framework. Although not
focused on the 3E model, Gusev et al [37] proposed the
stimulating intellectual activity with adaptive environment
(SMILE) framework, which aims to prolong independence and
improve the quality of life through cognitive stimulation, social
inclusion, and personalized self-care systems. Various projects
focusing on support for older adults were analyzed, including
medical sensors installed in home products; the use of mobile
phones and smartphones as personalized devices; and the Vital
Mind project, which aims to increase the lifespan of older adults
by enabling them to participate in cognitive fitness exercises
actively while watching television.

Regarding the sample size of the participants, 5 articles did not
report any sample size or demographics [34,36,37,40,41]. The
sample sizes ranged from studies with only 5 participants to
studies with more than 200 participants per sex. These variations
were related to the differing methodologies of the articles. The
studies that focused on assessing the accessibility of content
and device platforms typically included a small number of
participants, as demonstrated in the study by Alaoui et al [25],
whereas studies that focused on measuring technology habits,
technology skills [42], or intergenerational relationships [45]
included larger sample sizes. Results from larger sample sizes
were obtained through surveys as the mode of data collection.
For example, Wang [44] and Cortellessa et al [32], who used

surveys to measure attitudes, included between 30 and 100
participants. Geographically, all but 8 studies were conducted
in Europe. Other studies were conducted in China [46], Thailand
[41], Taiwan [40,44,45], Chile [13,28], and Mexico [48]. No
studies from other regions, such as Africa and North America,
were included.

Similarly, not all articles provided information about the
participants. Most articles specified the age, gender, and
demographics of their study population. The participants across
all included studies ranged in age from 50 to 92 years, but most
information was drawn from the participants aged 60 to 80
years. Some studies were conducted in the context of geriatric
care units or nursing homes [26,27,38,44,47,48]. In these
facilities, care professionals and older adults living there were
interviewed regarding the DiTV system that was implemented
[47]. In addition to Naudé et al [47], López et al [26] and López
et al [27] also specifically mentioned the inclusion of
administrative staff, ranging from health professionals to formal
and informal caregivers.

The topics included in the articles covered different aspects of
utilizing smart televisions as assistive technology for older
adults. Most of the articles reported some form of newly
developed technology, while 6 articles reported no technology
development [30,37,40,43,45,47]. The technologies that were
proposed and developed across all articles were various forms
of interactive television. These included Android televisions
and Google televisions; almost half of the included studies did
not specify the type of smart television proposed or developed.

Approximately half of the articles were directly related to the
social aspects of health in older age. The other half was
indirectly related, addressing social health through other factors.
For example, Wang [44] examined the usability of a virtual
fitness platform on smart televisions for health promotion among
older adults. This was indirectly related to social health because
older adults were given the opportunity to interact with others
via the virtual fitness platform, even though its purpose was to
improve physical health.

Discussion

Principal Findings
To the best of our knowledge, this review is the first to
summarize the state-of-the-art research on the use of smart
televisions as assistive technologies for communications and
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social life among older adults. Andreadis and Zambon [49] in
their survey, provided an overview of compelling studies that
used television devices as the primary user interface to address
the social exclusion and digital barriers encountered by older
adults. However, almost all studies included in their review
involved the use of traditional televisions, rather than smart
televisions. In many other studies, smart televisions have been
used to collect data to assist with everyday life activities (eg,
reminders, health status monitoring, and calendar management)
[50,51]; as smart decision support systems to support healthy
aging [52]; and as rehabilitation tools [53]. Although some of
these studies incorporated certain social elements, such as shared
training and gaming activities, their primary focus was not on
fostering social communications among older adults to reduce
exclusion and loneliness. Wong et al [54] published a scoping
review protocol to provide an overview of existing research
findings on factors that aid or hinder the use of smart televisions
by older adults in care settings. However, at the time of writing
this review in November 2024, their scoping review remained
unpublished. Another review conducted by Carvalho et al [55]
reported solely on television remote controls and their use by
older adults. Their findings included usability issues faced by
this user group when using television remote controls and
proposed solutions to address these issues.

Comparison With Prior Work

Evidence and the Number of Included Studies
Although 30 relevant studies were included in this review, this
number indicates that smart televisions have been seldom
utilized as assistive technologies to enhance communication
and social lives among older adults. Despite several of the
included publications stemming from the same or larger studies,
it is notable that these publications involved participants from
multiple countries. Conversely, some publications that were not
part of larger studies also included participants from different
countries. For example, Alaoui et al [22] conducted interviews
with participants living in France, Austria, and Germany, while
Müller et al [23] included participants from both France and
Germany. In addition, Gusev et al [37] involved users from
Macedonia, the United Kingdom, and Slovenia when proposing
a socially interactive television–based self-care system tailored
for older adults to support independent living and aid in the
prevention or delay of dementia. These studies show that the
same technology developed has potential for use across diverse
geographical areas.

When considering the countries involved in the included studies,
the majority were conducted in European countries or other
technologically advanced countries. This geographic
concentration may limit the generalizability of the findings,
particularly in non-Western or resource-limited settings where
cultural, economic, and technological factors differ significantly.
Our findings indicate that no studies from Africa or North
America were represented. This is unsurprising, as research on
more advanced technologies has historically been concentrated
in regions with greater access to resources, infrastructure, and
technological expertise. This aligns with the work of Ondiek
and Onyango [56] and Bosch and Currin [57], who highlight
both the challenges and efforts involved in engaging user groups

from these underrepresented regions. Therefore, when
generalizing these findings, it is crucial to consider the unique
challenges and needs of such regions, as the effectiveness and
applicability of the technology may vary.

As most studies focused on designing, developing, and
evaluating prototypes, many also proposed some design
guidelines [27,44]. These guidelines may be useful not only for
researchers and policy makers, but also for designers working
in this field. Almost all articles reporting on prototypes indicated
that the technology had been developed by the researchers
themselves. By contrast, Carvalho et al [55] was one of the few
studies to include a smart television application, e-lioTV [58],
which was developed by a private start-up named Technosens
[59]. Costa et al [33] also involved an engineering group
responsible for technical design in their study. These findings
indicate that there may be a lack of collaboration between the
public and private sectors, which could potentially limit the use
of smart televisions as assistive technologies for enhancing
social interaction among older adults.

Finally, it is worth mentioning that some of the included articles
did not prioritize social communication as the main aspect of
their functionalities. However, they highlighted the impacts
such functionalities had on influencing the social lives of older
adults. For instance, Wang [44] proposed a virtual fitness
platform on smart television with multiple users, and Gusev et
al [37] and Lee [40] proposed self-care interactive smart
television applications that incorporated social interactions as
one of their features. We acknowledge that social interactions
can occur in various forms—both synchronous and
asynchronous—and with different people, including peers,
family members, and formal and informal caregivers. For this
reason, these articles were included in this review.

User Involvement
Older adults often face unique challenges related to mobility,
sensory perception, and cognitive function, which can vary
significantly from person to person [60,61]. Involving older
adults in the design of assistive technologies is essential for
creating effective and user-friendly solutions tailored to their
specific needs. By including them in the design process,
developers can gain valuable insights into their preferences,
limitations, and everyday experiences, ensuring that these
technologies are relevant and accessible. Research has shown
that user involvement of older adults has been low in the design
of assistive technologies intended for this user group [62].
However, our findings indicate that user involvement has been
high regarding the utilization of smart televisions as
communication-type assistive technologies for this group.
Among the 30 included studies, almost all involved users during
the design and/or evaluation phases. A few articles specifically
mentioned that they adopted a user-centered design approach
[22,28,34,35,48]. From these studies, it was evident that
feedback from older users contributed to identifying potential
usability issues and informing design features that truly
accommodate their capabilities and needs. It is worth noting
that involving older adults can promote a sense of ownership
[63] and acceptance of the proposed technology [62]. This may
also contribute to the scalability of the use of technology [64].
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These articles not only demonstrate user involvement, but also
show careful considerations when involving older adults. One
of the reasons for utilizing smart televisions as social
communication–type assistive technologies is because of their
familiarity. Hence, older adults with low technology use have
been one of the main target groups. Gutierrez et al [28] and
Tapia et al [13], in their studies, specifically targeted older adults
with low technology use. In addition to this primary group of
end users, some studies also involved secondary end users.
Cortellessa et al [32] conducted initial internal testing to gather
feedback from experts, caregivers, and health care professionals.
This internal testing aimed to inform iterative technological
refinements before engaging end users, which could enhance
the prototype’s technical stability, usability, and design quality
before involving older adults and proceeding to a feasibility
study. When the proposed technologies were intended for use
by older adults with dementia, health care personnel and
caregivers (formal or informal) were involved as well [27,32].

Attitudes in Using Smart TVs for Communications
Older adults often hold diverse attitudes toward using smart
televisions as a means of communication, shaped by factors,
such as familiarity with technology, perceived usefulness, and
social needs. Depending on their backgrounds, some older adults
have more proficient digital literacy than others. Age has been
shown to be one of the strongest predictors in online
participation, but race, gender, and education play a role as well
[65]. In Finland, 80% of people aged between 65 and 74 years
have used the internet, and 57% use it daily [66]. However,
these numbers drop to approximately 41% of internet use and
23% of daily use among adults aged between 75 and 89 years.
This difference in internet use highlights discrepancies in digital
literacy and varying attitudes toward technology based on age.
In addition, a study found that females were more likely to show
lower global and technical confidence and to have lower
operational and less positive attitudes toward technology
compared with males [67]. Generally, older adults tend to feel
more comfortable operating a television with a remote control
than a smartphone or tablet. Therefore, we believe that many
older adults will hold more positive attitudes toward a smart
television interface as a means of improving social connection.

Limitations
Although this study contributes to the understanding of the state
of the art in using smart televisions to improve social
connectivity among older adults, several limitations must be
acknowledged when interpreting the findings. First, the study
only included literature published in English. By only reviewing
articles written and published in English, important findings
from studies conducted in other languages may have been
missed. Second, articles published more than 10 to 12 years ago
were excluded. As mentioned in our inclusion and exclusion
criteria, the concept of smart televisions is relatively new. While
this ensures that the review focuses on recent advancements, it
may also limit the inclusion of foundational research that could
provide context for the transition of smart televisions into
assistive technologies. Third, only peer-reviewed literature was
included. The exclusion of gray literature may result in missing
valuable information that is not traditionally found in academic

publications. While this study focused on peer-reviewed
literature, future studies could incorporate gray literature, such
as patents, white papers, ongoing research, and dissertations,
to gain a broader understanding of the real-world applications
of smart televisions as an assistive technology [68].

The next limitation of this study is the potential exclusion of
relevant studies because of the search strategy. Although we
carefully selected search terms to capture both the direct and
indirect impacts of smart televisions on the social lives of older
adults, there may still be relevant articles that used different
terminology. Consequently, some studies that explored the
social implications of smart televisions in alternative ways may
not have been included. Expanding the search strategy in future
reviews by incorporating a broader range of keywords and
synonyms could help address this limitation and provide a more
comprehensive understanding of the topic. Regarding the
generalizability of the findings, it is important to note that the
geographic concentration may have affected the results,
particularly concerning the non-Western or resource-limited
settings. As mentioned earlier, most of the included articles
were from Europe, and European contexts often differ culturally,
economically, and technologically from other regions. Therefore,
the applicability of the findings to diverse global populations
may be limited. Finally, this review was conducted without
registering the protocol. While this practice is not mandatory,
we acknowledge this as a limitation.

Conclusions
With people in today’s society living longer, the shift toward
an aging population is undeniable. As people age, significant
declines in both physical and cognitive health are common and
are often accompanied by an increased risk of social isolation,
which can further impact well-being. Because depression or the
onset of depressive symptoms is a prevalent issue among older
adults, introducing assistive technologies to enhance their
communications and social life is crucial for supporting holistic
well-being. While numerous assistive technologies present
usability challenges for older adults, smart televisions stand out
as one of the most familiar and frequently used technologies
within this demographic. Thus, this research is essential for
understanding the potential of smart televisions as an assistive
technology to enhance social connections and communication
among older adults, thereby addressing the challenges of
exclusion and loneliness.

This review reveals that smart televisions hold significant
promise as an assistive technology to enhance social connections
and communication for older adults. The number of articles
included in this study is 30, which is relatively low considering
that smart televisions have been on the market for more than
10 years. Of these 30 studies, 6 were associated with the same
project, that is, the FoSIBLE project [16,21-25]. In addition,
López et al [26], López et al [27], Tapia et al [13], and Gutierrez
et al [28] were from the same respective studies. Many studies
examined the use of smart televisions for social connectivity in
home settings; however, some also explored their application
in senior housing facilities, care centers, hospitals, and nursing
homes, highlighting their potential across diverse environments.
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Most of the articles focused on user attitudes toward the design
and evaluation of the technology, while others focused on
conceptual and framework proposals. Of the 30 articles, 24
either proposed or developed interactive smart television
applications and platforms that used a variety of smart
televisions, including Google and Android. A wide range in
participant sample sizes was observed, varying from 5 to more
than 200 participants, depending on the research methodology.
In addition, not all articles provided detailed information about
the participants. User involvement emerged as a key factor in
the development and evaluation of the proposed technologies.
Although research has traditionally shown low user involvement
in designing assistive technologies for older adults, this review
indicates that most studies integrated older users at various
stages of the design and evaluation. Finally, the review
highlights the distinction between the direct and indirect
contributions of smart televisions to the social lives of older
adults.

While this review provides valuable insight into the role of
smart televisions as assistive technologies for enhancing the
social connectivity of older adults, several research gaps remain.
First, most of the studies focused on short-term usability and
initial user experience. There is little research on how smart
televisions can impact and change the trajectory of the social
well-being of older adults over time. Future studies should
conduct longitudinal research to assess the long-term impact of
smart televisions on the social well-being of older adults. This
includes examining whether smart televisions can be used
sustainably over extended periods and whether their sustained
use can foster social engagement and improve quality of life
over time. Second, 22 studies were conducted in Europe, 5 in
Asia [40,41,44-46], and 3 in South America [13,28,48], with
no representation from North America and Africa. This
underscores the need for future research to engage participants
from underrepresented regions to ensure that findings are more
globally applicable and inclusive of varying needs, preferences,
and challenges. To address this knowledge gap, cross-cultural
research should also be conducted. Future studies should focus
on these underrepresented regions to understand how different
cultural attitudes toward technology and access to smart
televisions may influence the adoption of assistive technologies
for older adults.

Third, while some studies have explored how smart televisions
can be used as assistive technologies for social connection
among older adults with specific health conditions, such as
Parkinson disease, dementia, and other health-related challenges,
research on adaptation for these users remains limited. There
is limited information on long-term adaptation for improving
their social connectivity. Future research should explore adaptive
accessibility solutions and features in smart televisions that
evolve with users’ changing abilities and assess the long-term
impacts of smart televisions on social engagement and quality
of life for older adults with diverse needs. These solutions and
features may include voice commands, improved remote control
design, and other innovative interaction methods and modalities
for interacting with smart televisions. By prioritizing these
solutions and features, researchers may better address the diverse
health conditions of older adults. In addition, bridging these
research gaps to reduce barriers to adoption is essential for
developing a more comprehensive understanding of how smart
televisions can support long-term social engagement, be adopted
across diverse cultural contexts, assess their actual impact on
the social well-being of older adults, and adapt to the progressive
needs of older adults with health conditions. In addition, future
research should explore how smart televisions could serve as
more accessible assistive technologies for older adults with
disabilities. Smart televisions may be easier to interact with
compared with smaller touchscreen devices. For instance, a
remote control with larger buttons may be more manageable
for older adults with disabilities than small touch-sensitive
devices such as smartphones and tablets.

We hope that our review will inspire others and pave the way
for future research exploring the potential of smart televisions
as assistive technologies. These technologies hold promise for
fostering meaningful social interactions, reducing social
isolation, and enhancing the health, well-being, and overall
quality of life of the aging population. Stakeholders, such as
policy makers, decision makers, and designers, can also refer
to our work, as it provides a comprehensive summary of the
state of the art in this field. By understanding the current
advancements and gaps highlighted in our review, they can
develop strategies and design solutions that are better aligned
with the needs and preferences of older adults.
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