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Aging and Technology –
Friends, not Foes

Jürgen Nehmer1, Ulman Lindenberger2, and Elisabeth Steinhagen-Thiessen3

1University of Kaiserslautern, Germany, 2Max Planck Institute for Human Development, Berlin,
Germany, 3Charité University Medicine Berlin, Germany

Technology is a friend of old age – this proposition may
come as a surprise to some. That technological change in
general, and modern information technology in particular,
tend to place unreasonable demands on older people rather
than providing support is a widespread notion. The contri-
butions to this special issue, which stem from an interdis-
ciplinary conference on aging and technology organized by
the German Joint Academy Initiative on Aging, paint a dif-
ferent picture.1 They suggest that modern information tech-
nology can make significant contributions to aging more
successfully.

Psychological Criteria of
Technological Assistance

Sensory and cognitive abilities, such as hearing, vision,
sense of balance, attention, and memory, all decline in the
course of adult life and, to an increasing degree, in older
years. Restrictions of physical mobility increase the risk of
social isolation. Modern information technology can pre-
vent, delay, even out, and in part mitigate the impacts of
these risks and losses by training specific abilities and
skills, supporting everyday behavior, and monitoring vital
functions. It can contribute to elders’ being in a better po-
sition to continue to lead an independent life.

In our view, modern information technology needs to
fulfill three criteria to serve these functions efficiently (see
Lindenberger, Lövdén, Schellenbach, Li, & Krüger, 2008;
see also Krüger, Schmidt, & Müller, 2010):
– Criterion 1: Net resource release. The operation of tech-

nology usually requires an investment of physical and

cognitive resources. The use of technology is adaptive if
these operation costs are lower than the payoff associat-
ed with other changes in processing when using the tech-
nology. For example, using a mobile phone as a diary
requires reading complicated instructions, so that the re-
source balance of this application will be low, at least
initially. Objective and subjective assessments of the re-
source balance, however, may differ from one another:
Both are relevant since perceived usefulness determines
the use of the aid more strongly than its objectively de-
monstrable utility. At least in the medium and long term,
the use of assistive technology should bring about im-
provements in the resource balance. Therefore, when de-
veloping and testing technical aids, we should, from the
outset, closely monitor the conditions under which be-
havior with such aids requires fewer resources than be-
havior without them. This requires the integration of
technological and psychological knowledge.

– Criterion 2: Person specificity. Technology can better
fulfill its supportive role if it is adapted to the habits,
abilities, and preferences of its individual users. Differ-
ences in performance and interests increase with aging.
It is important for assistive technology to be adjusted to
older users’ idiosyncrasies. The earlier in life it is intro-
duced, the easier these adjustments will be. In particular,
learning to deal with assistive technology will be easier
if it is introduced before the onset of physical frailty and
palpable cognitive impairments. A high degree of indi-
vidualization and the early application of technical aids
go hand in hand.

– Criterion 3: Proximal versus distal frames of evaluation.
Comprehensive assessment and the prediction of assist-
ive technology’s capacity to maintain cognitive perfor-
mance and facilitate independent living are facilitated if
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the entire lifespan is considered and historical change is
taken into account. When they eventually reach the age
of 80, today’s 30-year-olds will be using multifunctional
mobile devices much differently than today’s 80-year-
olds use currently available mobile phones. Moreover, a
critical assessment of the use and risks of technical aids
may yield different results depending on whether their
effects are observed over a short or a longer period. For
instance, the use of mobile navigation systems in auto-
mobiles can help people to reach their destination more
efficiently, that is, faster and with less mental effort, and
they allow them to make use of their freed-up cognitive
resources to have a conversation or follow an audiobook
while driving. But it is at least conceivable, albeit (yet)
unproven, that the constant use of a navigation system
while driving leads to chronic disuse of navigational and
spatial orientation skills. The Seattle Longitudinal Study,
for example, showed that cohorts born later were not as
good at mental arithmetic as those born earlier, despite
the fact that, generally speaking, the later cohorts’ cog-
nitive functioning tended to be better than that of their
predecessors’ (Schaie, 1996). The decline in mental
arithmetic was probably connected to the introduction of
pocket calculators in school.

The Interplay Between Self-Initiated
Processing and Environmental
Support

The employment of technology may improve the use of
existing resources and influence their lifespan develop-
ment. As is often true when attempting to enhance behav-
ioral performance and development, the important task is
to strike the right balance between environmental support
and self-initiated processing (Craik, 1983). Modern infor-
mation technology can tune the degree of support provided
to individual users, and lower or raise it according to their
needs. In this manner, the degree of difficulty in coping
with everyday life can be kept in a balance between cogni-
tive underload and overload that favorably influences fur-
ther cognitive development in old age.

At present, the impression often arises that older people
have to adapt to the requirements of technology, consoli-
dating the widely held belief that old age and modern tech-
nology are antagonistic. However, just the opposite makes
sense – and is also technically feasible. Older people are
“experts on their own lives” and have a wealth of knowl-
edge about their personal preferences, habits, and idiosyn-
crasies. Sometimes, however, it is difficult for them to apply
this knowledge adequately, for example, when they are
tired, distracted, have to pursue several goals at once, or
when their senses and bodily functions consume their cog-
nitive resources. In such situations, flexibly assistive tech-
nologies ought to provide reliable cues that support people

in keeping track of their goals and performing intended ac-
tions appropriately.

Overview of the Special Issue

The contributions to this special issue interrogate the rela-
tionship between aging and technology from a variety of
different perspectives. Accordingly, this issue is structured
into four sections. In the first, Technology in Healthy Aging,
Schmiedek, Bauer, Lövdén, Brose, and Lindenberger
(2010) describe a computer-based cognitive training pro-
gram that has been successfully implemented in a large-
scale, age-comparative study on intraindividual variability
and cognitive plasticity. Objective measures and retrospec-
tive self-report evaluations demonstrate the program’s fea-
sibility and acceptance. Schellenbach, Lövdén, Verrel, Krü-
ger, and Lindenberger (2010) examine how different assist-
ive navigation technologies affect walking regularity and
navigation performance in younger and older adults. The
authors conclude that assistive navigation devices show
promise in supporting older adults’ pedestrian mobility if
aging-induced increments in cognitive demands of spatial
navigation and postural control are considered.

In the following section, Prevention, Rehabilitation, and
Coping with Disease, Gövercin, Missala, Marschollek, and
Steinhagen-Thiessen (2010) provide an overview of clini-
cal trials investigating the effectiveness of virtual rehabili-
tation (VR) and telerehabilitation (TR) for upper-limb re-
covery after stroke, and conclude that both approaches are
promising. Nehmer, Becker, Kleinberger, and Prückner
(2010) describe electronic systems designed to assist peo-
ple in their everyday life, focusing on ambient intelligence
technology. Based on an emergency safeguard system de-
veloped in their lab, they conclude that ambient intelligence
technology has the potential to promote independent living.

In a futuristic section, Technological Trends: Aging in 20
Years, Krüger et al. (2010) provide a detailed account of
smart environments and artifacts that are able to perceive
the users’ context and activity, anticipate their needs, and
act to provide proactive support. They convincingly argue
that ubiquitous computing technologies of this kind possess
the potential to increase autonomy and independence.
Chang et al. (2010) describe a pioneering technology, sili-
con dry electrodes based on Micro-Electro-Mechanical
Systems, and its use for detecting drowsiness and fatigue
in real-life settings, such as driving. The system may be
particularly helpful for older drivers who are affected by
periods of tiredness and fatigue.

In the concluding section, Economic and Societal Impli-
cations, de Ruyter, Zwartkruis-Pelgrim, and Aarts (2010)
report on three projects from the research environment
CareLab and discuss some of the challenges crucial to the
success of assistive technology. Finally, Krieg-Brückner,
Röfer, Shi, and Gersdorf (2010) summarize how intelligent
mobility assistants developed in the Bremen Ambient As-
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sisted Living Lab on mobility, such as the Rolland wheel-
chair and the iWalker walker, compensate for the decreas-
ing physical and cognitive capabilities of their users.

Altogether, the contributions to this special section make
a strong case for the beneficial effects of modern technol-
ogy on aging individuals and societies.

Concluding Remarks

Technical innovations for successful aging rely on research
collaboration between computer scientists, psychologists,
engineers, interior designers, architects, area planners, and
medical scientists. They offer opportunities both for older
people and for societies with growing numbers of old and
very old people. Technology applied in a flexible and sup-
portive manner can improve the balance between support
and challenge in old age, enhance everyday skills, and
strengthen participation in social life, with positive effects
on performance, well-being, and self-esteem. It can also
reduce costs in the health and social security system and
create a potential for economic growth by improving and
extending the ability to lead an independent life. And last
but not least, the inventiveness of the users of technical in-
novations who are themselves aging will help to ensure that
the opportunities outweigh the risks.
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