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supportive technology to serve an aging society originated from the social sci-
ences. Only about 20 years ago did engineers discover the field and formulated it
as gerontechnology. The question arises whether engineers and social scientists
have succeeded to form a community of practice with balanced contributions
from both sides. Method Google Scholar entries were analyzed with Publish or
Perish software, and further categorized manually according to gerontechnology
matrices. Results A technology or engineering focus is present in about 4 of
gerontechnology publications. Two publication channels are dominant: the In-
ternational Society for Gerontechnology (ISG) and the Institute of Electrical and
Electronics Engineers (IEEE), and concern mainly ICT followed by ergonomics &
design, and mechatronics & robotics. Gerontechnology engineers and technolo-
gists authors are largely missing in the disciplines of architecture and construction,
business administration and material sciences.
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In the seventies of the 20" century social
scientists founded the Human Factors and
Ergonomics Society Technical Group on Ag-
ing of which James L. Fozard held the first
chair'. “Technology and Aging’ became a
widely researched area in North America
with social scientists to take the lead”. In
Europe one of the oldest social science jour-
nals on aging ‘Gerontology’ (established
1957), opened a section ‘Technological Ger-
ontology’ only a few years ago.

The notion ‘gerontechnology’, a contraction
of gerontology and technology, has been
introduced by engineers to incorporate
knowledge of social sciences and humani-
ties in the design of new products and serv-
ices for aging people. Originally the aim of
gerontechnology was stated as making tech-
nology instrumental in solving problems of
2011

the elderly**; later to be widened to serving
the aging society with preventive and sup-
portive interventions in the different applica-
tion domains or domains of life®.

Currently gerontechnology has become well-
known. World conferences of gerontechnolo-
gy have increased in frequency: 1991%, 1996°,
19997, 20028, 2005° 2008'° and 2010", with
the 2012 conference in full preparation'?, and
the next one already planned for Taipei (Tai-
wan) in the year 2014". Using Gerontechnol-
ogy as a keyword resulted in 75,200 hits in
a general Google search (December 2011)".

However, does the gerontechnology engi-
neer exist, i.e. did a community of practice
arise in which social scientists and geron-
technology engineers contributions balance
in the different engineering fields?
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Google Scholar, the academic version of
Google, was chosen as the main source
of raw data, since this literature database
is best suited for engineering and the so-
cial sciences”. Raw data were collected on
October 14, 2010. The following keywords
from Germanic and Romanic languages
were used in a general citation search with
Publish-or-Perish  software (PoP)'®:  gero-
technology, gerontechnology, gerontotech-
nology, gerotechnologie, gerontechnologie,
gerontotechnologie, gerotecnologia, geron-
tecnologia and gerontotecnologia.

Since our search led to more than 1000
academic hits (the maximum of PoP), it
has been repeated for each domain recog-
nized by Google Scholar and PoP: (i) Biol-
ogy, life sciences (including physiology),
environmental sciences (5 hits); (ii) Business,
Administration, Finance, Economics (166
hits); (iii) Chemistry and Materials Science
(13 hits); (iv) Engineering, Computer Sci-
ence, Mathematics (333 hits); (v) Medicine,
pharmacology, veterinary science (147 hits);
(vi) Physics, astronomy, planetary science
(3 hits); and (vii) Social Sciences, Arts, Hu-
manities (1099 hits in 2 runs, first with the
English key words, then with the others). Re-
sults were transferred to Excel. Entries con-
sisting of job advertisements or conference
programs were removed, and double entries
have been combined. In case the informa-
tion provided was not sufficient for detailed
analysis, the reference was completed using
the source given by Google Scholar.

The first step in analysis consisted of auto-
matically condensing the classification of
the publications in 2 broad academic cat-
egories as recognized in gerontechnology?:
iv, vi as mentioned above) and gerontology
(items i, v, vii as stated above).

In the second analysis step, the authors in-
dependently classified the remaining 1524
periodical publications, proceedings, books
and academic theses by (i) application or
life domain, and (i) academic discipline as
2011
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Figure 1. Books, proceedings, academic theses,
and journal contributions to gerontechnology in
two categories as distributed over the years, and
the frequency of their citation up to October 2010

recognized in gerontechnology”. In the first
round a classification was accepted when at
least 2 of the 3 votes agreed. The remain-
ing articles were re-evaluated in a second
round by all 3 authors independently. Forty
discrepancies remained and were decided
by the first author.

Finally, in the third step, we counted the
number of publications, number of cited
publications and number of cites of both

journal  contributions and  conference
publications.
Results

After 1991 a gradual growth in frequency
started of gerontechnology publications fo-
cusing on gerontology, followed after 1997
by an increase in contributions from the
engineering and technology side. Only af-
ter the 4™ World Conference in 2002 did
the citing frequency of technology publica-
tions improve somewhat. Overall about %5
of gerontechnology publications have an
engineering or technology focus (Figure ).
The influence of the proceedings and ab-
stracts of the first three world conferences of
Gerontechnology is visible (1992, 1998, and
2002). The last full year investigated (2009)
had 202 new publications that had been
cited 2011 times by October 2010.

Disciplines

Among the technology en engineering dis-

ciplines, most gerontechnology activity is

seen in ICT, followed by Ergonomics &
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Figure 2. Publications and cites of gerontechnol-
ogy contributions that focused on specific disci-
plines of technology and engineering up to Oc-
tober 2010

Design, and Mechatronics & Robotics. The
small number of publications in the domain
of Architecture & Construction is highly cit-
ed. Business management is a backwater in
gerontechnology, while (bio)chemistry and
(bio)physics, such as material science, is vir-
tually nonexistent (Figure 2).

Life domains

Health and housing are the main life do-
mains of interest in current gerontechnology,
with each about 30% of the total number of
publications. Work or leisure produced the
lowest number, a meager 6%. Of the 7 pub-
lications that were cited more than 100 times,

Surprisingly, the engineering disciplines
Architecture & Construction did not focus
on life domains they are usually associated
with. Their gerontechnology production in
Housing & Daily living and in Mobility &
Transport is only 0.6-1.5% of publications in
these two life domains respectively.

Publication channels

Both journals and conference books are
publication channels for gerontechnology.
Only two organizations have a considerably
impact in both domains: ISG (International
Society for Gerontechnology) and IEEE (Insti-
tute of Electrical and Electronics Engineers).
These organizations have been established
by engineers, but their main focus in geron-
technology publications appears to be on
the aging sciences, rather than on technol-
ogy or engineering (Table 1).

DiscussioN

Sharing of information, methods and experi-
ences is essential for the collaboration be-
tween engineers and technologists on one
side and gerontologists on the other. The
three conditions of a successful, but infor-
mal ‘community of practice’ seem to be
fulfilled": (i) a common domain of interest
(gerontechnology), (i) a common practice
(research and design for prevention, com-
pensation, care, work and enjoyment), and
(iii) a collaboration as is shown in the two
focal points in journals and conferences or-
ganized by IEEE and ISG.

4 pertained to Housing
& Daily Living, and the
remaining 3 concerned

Health & Self-Esteem. In  Coogle Scholar

Table 1. Cited gerontechnology contributions in mostly used journals and
conference books ( at least 10 cited contributions/journal or / confer-
ence book), sorted by focus on technology or gerontology, according to

each of the life domains,
(Social) psychology and

Publication channel

0/0
n
Technology Gerontology

Medicine & Rehabilita-
tion took the lead. The

Journals

IEEE Engineering in Medicine and Biology Magazine 11 25 75

most active technology  Gerontechnology (15G) 80 40 60
discipline is ICT, contri- Conferences

butions of which ranged Gerontechnology World Conferences (ISG) 84 20 80

from 8 to 12% of the  IEEE conferences and workshops 44 32 68
publications in each life  Meetings Association for Computing Machinery (ACM) |18 28 72
domain. Meetings Human Factors and Ergonomics Society (HFES) |10 20 80
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However, the technology focus is on ICT ap-

plications. Other engineering domains, such

as architecture and construction, business

management and material sciences are still

hardly touched by gerontechnology. This

also led to a partial coverage of life domains
with little interest in work, leisure, or mobil-
ity. There is room for gerontechnology en-
gineers to cover more ground in the future.
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