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NEW HORIZONS

New horizons in design for autonomous ageing
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Abstract
The world is ageing rapidly. Between 2000 and 2050, the number of people aged 2':65 will double as a proportion of the glo
bal population, from 7% to 16%, respectively. By 2050, for the first time in human history, there will be more older people
than children (aged 0-14 years) in the population. More distinctive is the tremendous increase in the oldest old aged 2':85.
This challenges society to adapt, in order to maximise the health and functional capacity of older people as well as their
social participation and security.
Ageing is a multidimensional process of change in the physical, mental and social domain, leading to functional decline.
Design thinking has embraced ageing as a topic where it can add to public health interventions. Applications of design and
technology can contribute to 'autonomous ageing', for example, independent living and life style support, and can compen
sate for functional deficits associated with ageing. The focus is on supporting and reinforcing the reduced physical, mental,
social and functional capacities of older people by applying groundbreaking, innovative design inclusive engineering meth
ods, always starting with a human-centered integrated approach.
Examples of design for geriatric giants include design for falls prevention, dementia care and integrated care.
The establishment of collaborative networks between clinicians and designers, academia and industry is required to advance
design for autonomous ageing.
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Introduction
The world is ageing rapidly. Between 2000 and 2050, the
number of people aged 2':65 will double as a proportion of
the global population, from 7% to 16%, respectively. By
2050, for the first time in human history, there will be more
older people than children (aged 0-14 years) in the popula
tion [1]. More distinctive is the tremendous increase in the
oldest old aged 2':85. This can be seen as a success story for
public health policies, but also challenges society to adapt, in
order to maximise the health and functional capacity of old
er people as well as their social participation and security [2].
The World Report on Ageing and Health has outlined a
framework for action to foster Healthy Ageing built around
the new concept of functional ability [3].
Design thinking, which is based on the original 'solution
based thinking' by igel Cross [4, 5] has embraced ageing as

a topic where it can add to public health interventions.
Applications of design and technology can contribute to
independent living and life style support, and can compen
sate for functional deficits associated with ageing
Modem healthcare is unthinkable without medical tech
nology, for example, the use of MRI-scans and navigation
systems in brain surgery, or the use of laparoscopic technol
ogy in abdominal surgery. In personal care, examples are
communication through eye-movement controlled steering
of personal computers for people with aphasia; the use of
care platforms or Skype for consultations with general prac
titioner or specialist; GPS tracking for persons with demen
tia; applied gaming for treatment of anxiety disorders; the
use of mHealth apps for disease treatments, fitness and
wellness. Fears exist that these technologies might be
applied to decrease healthcare costs, and might lead to job
losses and impersonal and poor contact between patients

11

0
::,

.....
�
c....
01

::,

C:
01

'<

I\)

0
I\)
I\)

Design solutions in response to ageing

Design for autonomous ageing, how and for
whom?
Designers are challenged with the diversity of the ageing
population, the context in which the interactions with pro
ducts or services take place, and the emotional meaning of
those interactions and their functional performance. A
designer, from a design thinking perspective, will identify
user's needs and expectations and will integrate this in his/
her design solutions by applying a holistic approach.
Clinical trials often focus on young adults and exclude
older people [18].
This means the results of clinical trials are often not
valid for older people. Meanwhile, in the field of Industrial
Design, research among older people has been going on for
many decades. One example is the Geron-project, pub
lished in a book [19], but also freely accessible on the web
site DINED [20]. In that project [20] 600 healthy older
people were measured on 79 variables: with subgroups of
variables in the field of anthropometry, and sensorial, psy
chomotor and cognitive aspects. To show the effects of age
ing, all the measurements were also done in a control group
of 150 young adults. The results are used to design pro
ducts and services, and environments for the older user.
In the definition of Autonomous Ageing, autonomy is
defined as 'The freedom to determine one's own actions'.
Translated to the care context, the senior person is consid
ered autonomous, and in charge.
The aim of design for autonomous ageing is to support
the older person in maintaining autonomy, in comfort and
safety and with quality of life. This principle can be applied
at home, but also in a care environment, such as hospital or
rehabilitation wards. Older persons constitute the main tar
get group, but usually also their formal and informal care
givers are included in the design approach. The patient
journey is a powerful tool for designers to indicate how to
approach such a complex situation with all stakeholders but
still keeping the focus of the patient subject to all activities.
Process mapping enables the reconfiguring of the
patient journey from the patient's perspective in order to
improve quality of care and release resources [21].

Traditional challenges of ageing
The so-called geriatric giants are the major categories of
impairment that appear in older people, including immobil
ity, instability, incontinence and impaired cogrunon.
Sensorial problems such as impaired vision, hearing loss
and loss of perception are also common in old age.
Autonomous nervous system changes can lead to ortho
static hypotension and hypothermia.
Age-associated functional limitations commonly lead to
problems with daily activities such as Activities of Daily
living (ADL), Instrumental Activities of Daily living,
mobility, organisation of one's daily life; and to unsafe situa
tions in and around the home.

In addition, the need for multiple carers frequently leads
to fragmentation of care, which in itself can lead to errors
and unsafe situations.

Design examples for challenges of ageing:
International studies and case studies from
the faculty of Industrial Design Engineering
at TU Delft
Example I: Design for Falls Prevention

Muscle strength, positional reflexes and gait speed decrease
with ageing. Visual changes include a decrease in depth per
ception and contrast sensitivity. These changes lead to an
increased fall risk. Falls represent a major public health prob
lem, approximately 1/3 of all community-dwelling people
aged 2:65 experience a fall at least once a year, and this goes
up to 50% in persons aged 2:80 years. Falls are associated
with high morbidity and mortality rates [22, 23].
Falls prevention is the subject of many international
studies and projects.
A good example of a European consortium is ProFouND,
the Prevention of Falls Network for Dissemination and imple
mentation of best practice in falls prevention across Europe
[24]; the ProFo D website includes many EU projects on
falls prevention (WIISEL, FARSEEING, I DO T F�
USEFIL, i STOP FALLS, GIRAFFplus, FATE, AMACS,
Ageing Well, ROSETTA).
Case studies from Industrial Design Engineering (IDE)/
TU Delft:
At IDE, research on design for falls prevention is
ongoing, resulting in many student design projects. To give an
impression of the different design solutions for falls preven
tion, a few design projects are presented in Figure 1. These
include an indoor shoe for easy doffing and donning (Alen
Halilovic [25]), an app demonstrating personal fall risk and
preferred activities to increase mobility Oanna Alberts [25]), a
specialised stair lift (Vtlci Pavlic [26]) and an exochair for body
support in walking and sitting (Olaf Weller [26]).
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Example 2: Design for Dementia care

Another major challenge of ageing is the care for persons
with dementia. Dementia is a growing problem globally.
There are 46.8 million sufferers world-wide, posing a major
challenge for treatment and care [27]. Dementia is a syn
drome, consisting of a set of symptoms, including: memory
loss; difficulties with thinking, planning, problem-solving,
speech/langu age or ADL. Dementia is progressive, which
means the symptoms will gradually get worse. People with
dementia become increasingly dependent on the support
and care of others. Patient's children provide more than
half of the informal care, frequently combining their roles
as caregiver with work and childcare. They risk burn-out or
depression, and job loss. This can lead to loss of productiv
ity on a macro-economic level.
International design examples for dementia care include
robots, apps and gaming
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