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Abstract
The proportion of older adult drivers is increasing and represents a growing population that must contemplate reducing driving
and eventually stopping driving. The advent of self-driving vehicles opens vast possibilities with practical and far-reaching
applications for our aging population. Advancing technologies in transportation may help to overcome transportation barriers
for less mobile individuals, transcend social and geographical isolation, and improve resource and medical access. Herein,
we propose various applications and benefits that self-driving vehicles have in maintaining independence and autonomy
specifically for our aging population to preserve aging.
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Introduction
In the United States, driving remains a symbol of independ-
ence and is an important means to maintain a connection
to and identity within the community. For many community-
dwelling older adults, private vehicles remain the primary
mode of transportation. In the United States, there are over
55 million licensed automobile drivers over 65 years of age,
comprising over 25% of the total driving population [1].
Motor vehicle collisions are among the most common causes
of nonfatal and fatal injuries in the United States in older
adults [2,3]. Older adults have higher mortality compared
to a younger population with similar motor vehicle colli-
sion-related injuries [4]. The association between increased
dangers of driving and collisions in the older adult popula-
tion is well-known. With increasing age comes impairments
in vision and visuospatial and reaction times, all of which
make it more dangerous and difficult to navigate safely [5].
Primary care providers and associated interdisciplinary teams

are in a unique position to assess the fitness of older adults to
drive safely and provide alternative transportation recommen-
dations [6,7]. Developments in technology may also provide
tools to assist with the assessment of driving safety. For
example, speech data analysis during interactions with voice
assistants has been suggested to accurately predict future
accident experiences in older drivers [8].

Environmental factors such as congestion of roads and
the distance to the locations of goods and services can
influence driving reduction and cessation in older adults
[9]. Even medical events requiring hospitalization have been
shown to correlate with immediate or eventual driving
reduction or cessation, which ultimately compromises the
autonomy of individuals [10]. Moreover, driving cessation
has been associated with declines in general health and
mental, physical, social, and cognitive function, and has even
been associated with increased risk of admission to long-
term care facilities and mortality [11,12]. In this paper, we
aim to provide an updated review of current and proposed
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applications of self-driving vehicles, particularly through the
integration and application of mobility as a service to assist
with prolonging the autonomy of aging persons, as well as
review the limitations and future directions that have yet to be
explored.

Towards Age-Friendly Communities
Over the past several decades, there has been a push to
develop communities and city infrastructure to be more
supportive of an aging population in areas such as housing,
transportation, and access to health care and social serv-
ices. There is great heterogeneity in the driving challenges
and concerns of older adult drivers in different geographi-
cal settings: urban, suburban, and rural [13]. Differences in
community infrastructure have shown varying densities in
the incidence of fatal crashes for older drivers. For example,
the majority of fatal crashes occurred on rural roads, while
suburban and urban roads conferred a different likelihood of
crash location and mechanisms, such as multivehicle crashes,
as well as those within intersections versus multilane roads
[14]. The movement towards age-friendly communities has
driven the development of the World Health Organization
Global Network for Age-Friendly Cities and Communities
to provide a framework of considerations when developing
age-friendly environments [15]. These include the develop-
ment of technologies, services, and systems to transcend
physical and social barriers that can promote the inclusion
and continued integration and engagement of older adults in
the community. As there are increasing needs in the rapidly
growing older adult population, there will be an increased
need to develop innovative strategies to meet them.

Self-driving vehicles hold promise in maintaining
autonomy and maintaining independence to allow living in
and remaining at home for as long as possible. When the
option of driving autonomy is exhausted, one begins to
recruit assistance from social networks comprising rela-
tives, neighbors, and friends. However, as social networks
organically decrease among an aging population, socially
isolated individuals may not have the luxury to call on
such assistance. The reliance on public transportation as
a primary mode of transportation is not always feasible
nor uniformly available across the United States. Extreme
temperatures and climates during the winter and summer
months may furthermore be a barrier for older adults to
use public transportation. Volunteer transportation programs,
senior services, or service operations that charge a small fee
are available but are met with similar limitations in access
depending on the local infrastructure and individual socioe-
conomic status. Therefore, finding a reliable and affordable
means of transportation remains a great challenge in our
aging society.

Applications of Self-Driving Vehicles
Self-driving (also known as autonomous) vehicles present
a promising alternative and emerging transportation option
for our older adult population [16,17]. Semiautonomous

vehicles already have applications for use as cognitive-assis-
tive devices for community-dwelling older adults owing to
features such as onboard navigation, parking assistance, lane
departure, and collision avoidance technologies [18]. As
fully autonomous vehicle technology continues to develop,
the applications are far reaching. By freeing the need to
engage another community-dwelling adult or one in the
social network, the availability of transportation options will
inadvertently increase. In metropolitan areas where self-driv-
ing vehicles have been launched as mobility services, many
individuals are already using these mobility services for
commuting to and from work. The use of this technology in
the older population can help to close the divide in popula-
tions otherwise socially isolated and enable them to once
again be independent through their community and be able
to engage in the community-based or group activities they
once enjoyed. It would significantly relieve the caregiver’s
burden of having to provide transportation to and from
medical appointments, the grocery store, barber shop, or other
social functions and leisure activities. Similar mobility service
efforts are seen in the European Union and Asia, where
working towards cooperative, connected, and automated
mobility is being optimized to embolden digital connectivity
between vehicles, the transportation infrastructure, and other
road users. These so-called cooperative intelligent transport
systems are the foundation for the widespread use and
applications of these technologies to provide services for
otherwise homebound community-dwelling older adults with
limitations that would preclude them from independent and
safe utilization of their own motor vehicles.

As the market is already saturated with home food and
medical supply delivery services, self-driving vehicles can
eventually be equipped to undertake these tasks, thereby
relieving the current workforce to engage in other areas
of need. As much of the home delivery services rely on
assistance from community-dwelling adults, these individuals
would now have increased caregiving capacities for their
aging community and loved ones, to serve in capacities
where technology is unable to provide assistance. Some of the
country’s largest ride-share companies are already pioneering
the driverless vehicle space by partnering with home-based
care agencies [19]. By increasing the capacity and affordabil-
ity of these services, the use of these technologies can help
to provide solutions to building more equitable age-friendly,
disability-friendly communities.

Similar advantages of self-driving vehicles can be
extended to mobility-isolated persons or those with disabili-
ties. In order to optimize accessibility to these populations,
car designs should be optimized to be age-friendly and
wheelchair accessible, such as being equipped with a ramp
or capacity for the vehicle to lower itself to the curbside.
Vehicles such as Toyota Sienna’s “Autono-MaaS” (Auton-
omous-Mobility as a Service) vehicles are already incor-
porating these features in partnership with transportation
companies to provide increased transportation options for
those with disabilities. Companies such as May Mobility
and Via have launched new and free self-driving shuttle
services called “Accessibili-D” for the local inhabitants of
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Detroit, Michigan aged 65 years and older or those with
disabilities [20]. These on-demand shuttle services have
deployed similar services in Texas, Arizona, and throughout
Michigan and have expanded into retirement communities.
The “goMARTI” (Minnesota’s Autonomous Rural Transit
Initiative) in Grand Rapids, Minnesota, was the first pilot to
provide free, on-demand rides with the American Disabili-
ties Act (ADA)-compliant vehicles to improve mobility to
those otherwise mobility-isolated in rural areas and during
inclement weather [21].

With the continued development of artificial intelligence
(AI) technology, medical capabilities could eventually be
installed in autonomous vehicles to be able to detect and
respond to medical emergencies. They could be equipped
with emergency medical supplies in addition to sensors
and technology that could detect the need to redirect to
the nearest medical center, connect with a remote teleme-
dicine provider, or provide basic equipment such as oxy-
gen or epinephrine pens when indicated. Vehicles could
even be engineered to detect mood fluctuations including
depressed, anxious, or agitated states, and be equipped with
robotic animal interventions for temporal therapy or connect
individuals to telemedicine assistance or crisis response
teams. These so-called autonomous mobile clinics equipped
with AI software, medical diagnostic detection, equipment,
and telemedicine capabilities could reshape and facilitate
prompt medical care and can even help to bring medical care
to once-difficult-to-reach, more rural populations [22,23].
Epidemiologically conscious uses of self-driving vehicles
have already been piloted in the days of the COVID-19
pandemic, such as contactless goods transportation and
transporting patients in isolation to prevent exposure to other
high-infection risks. Nevertheless, such widespread integra-
tion and the adoption of clinical applications of AI have yet to
be subject to thorough clinical validation and approval by the
appropriate regulatory authorities [24].

Challenges and Limitations
The limitations of self-driving vehicles are many, and as
far as our imaginations can carry us considering the tremen-
dous potential these technologies have to offer, so too do
foreseen issues and concerns arise. Hypothetical issues of
the unknown have guided various expert opinions. Driving
principles in regard to road user safety are expected to be
upheld; however, there are countless scenarios by which
these self-driving vehicles must navigate tensions between
obeying the traffic code and avoiding human harm. This
highlights the importance of the translation of these frame-
works into the engineering of such self-driving vehicles to
guarantee consistency and safety in behavior that is driven
by automated technology [25]. Moreover, in addition to

predicting the unpredictability of road interactions, passen-
ger safety is needed as well. For example, in caring for
an older adult with dementia, one with limited mobility, or
one with mental health concerns, it is important to have the
assurance of safety for the otherwise vulnerable adult, such
as precluding drop-off into an unfavorable environment. For
example, a person with compromised cognitive abilities may
not recognize that it may be unsafe to be outside for extended
periods of time in a heatwave, or a person with impulsiv-
ity may not comprehend the dangers of going to a casino.
Such ethical dilemmas tread the fine line between autonomy
and paternalism, especially when such technology works to
expand the independence and autonomy of an increasingly
diverse, vulnerable population. Whether autonomous vehicles
should have the ability to override the decisions of their
passengers under the pretense of responsibility for safety over
vulnerable populations or risk the repercussions for invading
the right to autonomy has yet to be explored.

The implications of AI software on passenger privacy
in autonomous vehicles will always be a concern. As the
software of these autonomous vehicles could potentially be
targets of cyberattacks, the kind of protections that would
be placed on ensuring the safety of its passengers is impor-
tant. Moreover, the use of these technologies would result
in varying perceptions and attitudes from different potential
users, all of which are also important. Various small-scale
studies have captured such perceptions in the older adult
population, including in persons with dementia [26-31]. It
is important, therefore, to address targeted user populations’
concerns about the cost, functionality, performance, and
trustworthiness of the automated vehicles to suit their needs.
Social determinants of health can also affect the accessibil-
ity of these technologies and have the potential to fur-
ther marginalize underserved communities and populations;
therefore, affordability needs to be considered. By partnering
with local, state, and national departments of transportation
and agencies on aging, solutions are needed for the promotion
of equity, accessibility, and inclusion of all the mobility needs
of older adults as well as individuals with disabilities and
caregivers, regardless of the socioeconomic status.

Conclusion
In summary, the advent of self-driving, or autonomous,
vehicles can have beneficial effects on how individuals are
able to age while ensuring autonomy. We are presently at a
unique crossroads of personalizing this developing technol-
ogy to facilitate and optimize independence for the older
adult population and maintain autonomy for as long as
possible. Engaging the proper stakeholders may enable the
rapid development of these technologies to promote a more
age-friendly society.
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