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Technology and the Well-Being m)
of the Elderly e

Teresa Guarda (), Washington Torres (), Datzania Villao (®,
José A. M. Victor (), and Isabel Lopes

1 Introduction

Technology is constantly evolving at a rapid pace, and it is becoming increasingly
integral in the day-to-day activities of many individuals across various age groups.
However, its impact is particularly significant for older adults, as it holds remark-
able potential to greatly enhance the overall well-being of our aging population. The
realm of technology and aging is an intricate and multifaceted one, presenting a
multitude of challenges and complexities that must be carefully considered.

As the average life expectancy continues to rise, it is disconcerting to witness a
simultaneous decline in the physical and mental health of elderly individuals. Age
related ailments, such as dementia and sensory loss, are becoming alarmingly prev-
alent, posing immense difficulties for seniors. Furthermore, managing one’s own
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health becomes increasingly arduous with age, often creating obstacles that impede
safe and effective healthcare management. These challenges further exacerbate the
feelings of loneliness and social isolation that seniors often experience due to
declining health.

Given the rapidly aging population, it is crucial that we urgently innovate and
develop solutions in this domain. By the year 2050, it is predicted that the global
population aged 60 or older will exceed a staggering two billion individuals [1].
Therefore, it is imperative that we address the hurdles faced by seniors in adopting
and utilizing technology. It is worth noting that this population often finds some of
the available technology either challenging or uninteresting, resulting in decreased
engagement and benefits.

In conclusion, technology’s evolution is an undeniable force that permeates our
society, profoundly impacting various aspects of our lives. However, its potential for
empowering and improving the lives of older adults is particularly noteworthy.
Nevertheless, we must navigate the intricate landscape of technology and aging,
taking into consideration the unique challenges faced by this population. By doing
so, we can truly leverage technology to address their needs and foster their overall
well-being in an increasingly digital world [2-5].

Thus, the aim of this paper is to investigate various methods in which technology
could be created, developed, or integrated to assist the elderly. This includes looking
at the concept of an ‘aging in place’ model, remote health monitoring, sensors for
the maintenance of home care, and robotics in assisting with the needs of the older
adults. It is also important to understand the overall impact of aging and technology,
both in terms of its positive and negative aspects.

2 Technological Innovations for Elderly Well-Being

A technological society is integral for facilitating and maintaining smooth social
relations and the quality of life for older adults [6]. The elderly have certain needs
and limitations, and advanced healthcare and lifestyle technologies can help in serv-
ing them [7]. The market for the development and manufacturing of tools for the
well-being of the elderly can be categorized based on the following: health monitor-
ing devices, assistive technologies, and social connection platform’s.

Health monitoring devices help in keeping a watch on the biological vital signs,
which can help in indicating a deteriorating health condition. The sensors and
internet-based devices can help the responsible physician or a family member to
immediately ring the alarm under such circumstances. Since many elderly people
live alone or stay alone for the better part of the day, health monitoring devices are
very important. They control the heart rate, respiration rate, temperature, choles-
terol level, blood sugar level, and other indicators of wellness [8, 9].

In the case of the assistive technologies, mobility aids are the assisting devices
available for helping the elderly to move about. Smart homes are the living environ-
ments furnished with sensors and voice activation devices [10].
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The desirable characteristics of this technology are that they are personalized,
adaptable, easy to use, and acceptable to the end users. Regular users of technology
are not well-versed with the technological advancements and do not look for added
features as long as they can continue to use their equipment. It is only in some cases
that people feel the need to upgrade the technology. The well-being factor keeps
changing with the passage of time, and users wish to keep pace with it. Seniors want
to stay relevant and engaged in life, and personal smartphones, tablets, and comput-
ers are the vehicles to provide this mobility and interaction.

The interaction is possible due to the inbuilt design features that allow the users
to interact easily without any technical need to know about the intricacies of the
technology. The user-friendly design is scalable and affordable with added security
features. Technology-centric devices are important for social interactivity by ICT
savvy users. These devices should be custom-designed for the outfit, fashion, or
taste of the elderly users, and they should be value-added and user-friendly. The
independent and social interactions that enhance well-being are centered around the
technology that the elderly are most likely to use. They may unanimously use cel-
lular mobiles, smartphones, tablets, computers, telephonic consultation, and many
more. The use of these technologies results in better health management, easier
social interaction, and freedom from isolation. Technology reinvigorates the elderly
by providing additional facilities and better opportunities to manage health and dis-
eases through the use of technology. Social integration brings about improved con-
fidence in communications as well as reduced anxiety and isolation. With all the
facts, we can infer that society is ready for the onset of technological advances for
the elderly.

2.1 Health Monitoring Devices

Health monitoring devices are considered yet another vital instrument that can con-
tribute to improving the overall well-being of the aging community. Real-time mon-
itoring of health parameters such as blood oxygen levels, pulse, blood pressure,
hydration levels, sugar levels, and body fat can enhance the prevention and control
of chronic illnesses, which have become a common health ailment in the aged popu-
lation. A variety of monitoring devices are found in the market that elderly individu-
als use for tracking their health in real time [10—12]. These include those in the form
of wristbands, smart watches, blood glucose meters, and blood pressure monitoring
devices, among others. Blood pressure and glucose meters sharing their readings
can also be linked with home automation systems, contributing to several elderly
applications [8]. These monitoring devices also function as a considerable stipula-
tion in tracking the vital health conditions of the elderly while traveling solo, par-
ticularly in cities where the average age of retirement is sixty. This can contribute to
the early identification of medical anomalies that, in turn, allow the individual to
consult a medical practitioner in advance [11, 13].
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Remote monitoring of patients by healthcare providers is another important
practice in developed countries. This enables the provision of services to large num-
bers of the aging community at their respective residences and reduces the number
of visits to the hospital. Regarding personal health management, reports and trends
of various wearables are available at different time intervals. Another means of
remote monitoring is the sharing of health statistics through available apps or ser-
vices [13]. The sharing of health parameters such as glucose statistics in real time
with healthcare professionals can enable the adoption of preventive measures by
consulting various specialists, even if no abnormalities are detected [11]. The intro-
duction of health apps has the potential to offer the same functionality through
mobile technology. However, such practices require substantial security consider-
ations, and hence the introduction of technological healthcare solutions should
focus on a secure platform. This aspect aids in boosting the confidence levels of the
aging community in sharing their personal health records and metrics. Hence, the
issue of privacy and data security should be addressed before introducing any such
technological healthcare solution. In conclusion, the usage of such assistive apps
can significantly contribute to improving the well-being of aged individuals in either
a city or in rural areas. Remote patient monitoring in developing nations currently
lacks a standardized solution due to the non-availability of relevant wearable devices
that provide an enrollment facility.

2.2 Assistive Technologies

Assistive technologies or tools play a significant role in maintaining the quality of
life of an aging individual. An assistive technology can be a low-priced item or a
sophisticated device depending on the users’ conditions in utilizing them. In this
section, we discuss various assistive technologies developed to provide assistance to
older people or people with disabilities in their daily self-care and household activi-
ties [14, 15].

For older people, mobility is a significant component that enables them to do
things independently. Some mobility aids include canes, crutches, and walkers.
Walkers are available in different types, such as front-wheeled walkers, posterior-
wheeled walkers, two-wheeled walkers, and with or without add-ons such as a bas-
ket to place items.

Some technological options were also considered to make homes safer for vul-
nerable persons. Smart home technology can detect activities in the home. This
technology provides the installation of remote aid devices, such as lighting, cooking
appliances, entertainment systems, home weather, and more. In the market, voice-
activated assistance could also be considered. Basic reminder systems to enhance an
older individual’s memory or cognitive support include a simple medication pre-
scription list and daily events. In terms of technology ease of use, pill boxes help
according to individual preferences. This might be counted under mobility aids,
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where shower chairs offer support when a user takes a shower. One interesting tech-
nology is the use of a wearable panic alarm.

The use of assistive technology is not necessarily always viewed with a medical
predisposition, but many older adult users prefer to have a positive view of tech-
nologies to allow enhanced safety at home. Some older people who have disabilities
do not necessarily need an assistive device to regain control and facilities in their
daily lives [16, 17]. However, individuals’ needs and requirements to live efficiently
and safely are essential points to be considered. The use of an assistive device can
help prevent accidents (e.g., stopping falls, opening the door bolt in the event it falls
and might be stuck on the opposite side of the house). The use of assistive technol-
ogy can also promote independence, alleviate the demand for older people with
various daily living assistance, and may significantly improve dignity [18, 19].

2.3 Social Connection Platforms

There are a number of online tools and applications available that can help older
adults communicate with family, friends, and the community. This includes, but is
not limited to, social media platforms; video conferencing tools; and specific social
connection products [20, 21]. The importance of maintaining strong social connec-
tions across the lifespan is understood to have significant psychological benefits. It
is an important factor in improving mental health, life satisfaction, and emotional
well-being. There is some evidence that increased social contacts are linked to well-
being through the social interaction and support networks that emerge. There is also
a positive association between socializing and well-being—getting ‘out and about’
can be a protective factor concerning the risk of entering or continuing in isolation
in older age.

With many social connection tools in the social networking space, some can feel
daunting for older individuals who may not have used technology previously. The
design of social connection products and services should, in many cases, be straight-
forward and intuitive, with particular attention to involving older individuals in co-
design. The needs of individuals in terms of usability should be considered to ensure
contribution to user well-being. The creation of social connection products that
offer value upfront is also a critical factor. If older adults can see the use of the prod-
uct before purchase and understand its value, they are more likely to engage with the
product and experience the social benefit. Despite the variation in costs associated
with these tools and applications, they offer the prospect of connecting people who
may be unable to due to geographic constraints, which can help mitigate loneliness
in older age [22, 23].
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3 Challenges and Barriers to Technology Adoption

The challenges and barriers vary between user groups, and some barriers revolve
around preferences and attitudes. Many of these challenges stem from the digital
divide. The digital divide refers to the social and economic disparities in access to,
use of, and impact of ICT [24, 25]. Many elderly people in various countries cannot
afford either the technology to benefit from public online services or the support
services needed to do this. Economic constraints mean that elderly people from
low-income families often cannot afford technology or the broadband services that
the technology requires. Using more advanced technologies, such as robots, tends
to be even more expensive [26, 27]. Thus, poor elderly people are likely to experi-
ence the least advantages from technology to sustain autonomy.

Moreover, even among elderly people who can afford technology and the ser-
vices, there may be practical and cognitive limitations or reluctance. Some elderly
feel uncomfortable using modern technology as they consider the internet to be
complicated, too large, or time-consuming [16, 26, 28]. The combination of several
service channels to reach public services might also be confusing for some elderly,
and one reason might be that the elderly are less experienced and feel more insecure
in multitasking. Ever-changing technology and design make it difficult for the
elderly to keep up with constantly evolving new technology [28, 29]. They fear that
they are less able to make use of this technology, and this is experienced as a barrier.
Thus, the underlying usability limitations may be prevalent among many elderly
users. Furthermore, the elderly believe they are entitled to scrim information, and
that their personal data is not to be risked at all. Only targeted education can
empower the user. Many elderly consider the internet a hostile and distrustful sur-
rogate community that facilitates large-scale identity theft and invasions of privacy.
Finally, many elderly have multimedia advantages, which can hinder the usage of
the internet. The disadvantage of multimedia affects much more than just the techni-
cal aspects. In fact, web surfing or many advanced facilities have nearly nothing to
do with info-seeking or performing practical everyday tasks.

4 Benefits of Technology for Elderly Well-Being

Technology offers numerous benefits for elderly individuals, positively impacting
their overall well-being. Remote monitoring solutions and assistive technologies
can help the elderly better manage their health and can prompt medical interven-
tions when necessary [14, 30, 31]. Patient self-management, self-monitoring, com-
pliance, and behavioral modifications are improved through the innovative use of
technological tools and software. It is also easier for the elderly to schedule medical
appointments, request prescription renewals, and access a wide range of medical
documentation. Social technologies help keep older individuals connected with
family and friends. Moreover, there are endless resources, programs, and courses
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for personal development and leisure-time enjoyment available. As a result, the
increase in positive emotional and mental health in response to digital technologies
is evident. Telecare gadgets also enable the elderly to live independently [32, 33].
The automatic shutoff network helps reduce gas leaks at home. In addition, services
like wireless doorbells or a webcam and motion sensors contribute to the safety of
the household. Remote monitoring solutions could also help caregivers keep in con-
tact with the elderly as well.

The key to keeping the elderly connected is embracing advances in technology.
One way small businesses can assist is by providing the skills and resources that
allow the elderly to stay linked by hiring older employees to advise them on the best
equipment and services. The Internet Age may be reducing the social isolation of
older individuals. Television alone offers a degree of companionship, but communi-
cating via email or through chat rooms really fosters a link [23, 34]. Moreover,
when using the devices to connect with a group of individuals, loneliness dimin-
ishes. More retirees are studying many new abilities, such as computer skills and
online banking. The informal nature of message boards, based on shared interests,
often leads to deepening exchanges with strangers online. Moreover, the benefit of
email is that it has helped people of the same age remain in touch. Technology can
be an elderly buddy, and a set of technologies can be adapted to contribute to the
quality of their lives. A laptop for checking and sending emails and storing and
processing photos can be useful [23, 31].

5 Conclusions

The last years saw an increased interest in technology acceptance among older
adults and the aging in place paradigm. Although there are many obstacles to over-
come, there are also promising technologies that help elderly people maintain their
well-being and ideal lifestyles for as long as possible. In this review, we investigated
the influence of technology on the well-being of elderly people. Improvements in
technology are useful to increase social interactions and reduce feelings of loneli-
ness and isolation. Benefits related to simply having support were also noted. Tools
that help older people monitor their health and obtain remote medical advice can
also serve as effective electronic caregivers. There is also increasing evidence that
technology can contribute to the increased resilience of older adults. This is because
technology can play a supporting role in assisting the elderly in their everyday activ-
ities and continuing to maintain physical and social activities. Finally, several stud-
ies have shown that technology has a positive impact on subjective well-being by
creating a sense of positivity, peace of mind, and comfort. The benefits of technol-
ogy cannot be denied, but there are still many challenges to overcome, especially
regarding the use of technology by elderly people who are less interested and pas-
sionate about technological devices. Our literature review on the impact of technol-
ogy on the well-being of elderly people has shown that technological advancements
can positively impact human life in many ways. Future research should focus on
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reducing the digital divide, not only in using technology but also in developing
technology that is accessible and usable for all older adults. Policy initiatives need
to be aimed at promoting the use of innovative technological initiatives. In addition,
further control studies should be performed to provide more solid evidence in this
matter. Finally, family members and caregivers have an important role to play not
only in promoting technology but also in the approach. The research into our health
and well-being is just beginning. To make it realistic and applicable, it is critical that
we focus on the specific requirements and wishes of elderly individuals and that
several different players work together, that is, engineers, designers, and the elderly
themselves, with the help of caregivers. The results of this research did highlight
how we are indeed moving toward a technological ecosystem that takes the specific
needs of users into account, including elderly adults, and that targets specific aims
that enable holding on to good-quality and comfortable living, the relationship with
their loved ones, and effective age management. In addition, people are increasingly
aware of the impact that technology can have in shaping a society in which we can
all grow older. This was evident in our review, which showed that a number of
researchers turned their attention and research efforts toward investigating the psy-
chological and social benefits of technological use in old age specifically, what
aspects of the “older self” and their elements are amenable to promotion or well-
being and are suitable for intervention in late life.
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