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Samenvatting 

Gerontechnologie is een nieuw interdisciplinair gebied van wetenschappeIijk onderzoek 
waarin technologie gericht wordt op aspiraties en kansen voor ouderen. Gerontologische en 
technologische wetenschappen worden zo verbonden. Demografisch vormen ouderen een 
toenemende groep met eigen doch niet homo gene karakteristieken die veel baat kan hebben 
van technologische ontwikkelingen. 

Dit prioriteitsprogramma richt zich op een innovatieve technologische omgeving voor 
ouderen die goed in hun leefWereld past (situated technology) en die door henzelfperfect 
wordt beheerst. Voor deze beheersing wordt onderzoek voorgesteld naar een (software) coach 
die ook zelf initiatief kan nemen en die zich aanpast aan karakteristieke eigenschappen van 
individuele ouderen. Voor onderzoek naar de coach wordt gebruik gemaakt van de recente 
agent-architectuur die daarvoor zeer geschikt lijkt. De coach zal worden opgebouwd ais een 
configuratie van een aantal agents die instructie verzorgen onafhankelijk van het 
toepassingsdomein (instruction engine) en een andere configuratie van agents die kennis 
bevatten over de functionele domeinen (functional coach), met in beginsel eenzelfde 
architectuur voor elk domein. Binnen elk van de gekozen domeinen van de leefWereld van de 
ouderen worden via onderzoek naar nieuwe sensoren en systemen de mogelijkbeden tot 
zelfstandigheid en maatschappelijke participatie verruimd en de gezondheid preventief 
bevorderd. 

Binnen het programma is gekozen voor de functionele domeinen (a) communicatie tussen 
mensen via videofoon en internet; (b) kwaliteit van het binnenmilieu; (c) optimaliseren van 
dagelijkse lichaamsbeweging; (d) trainingssimulatoren voor informatietaken in de 
arbeidssituatie. Daamaast worden goede mogelijkbeden gezien voor ( e) woningelectronica 
voor veiligheid en beveiliging en (t) voedingsaspecten. Het is o.m. in deze domeinen dat de 
ouderen hun leefWereld kunnen verruimen en verbeteren en door de adaptieve coach dat zij 
deze ook daadwerkelijk gaan beheersen. Het totale door NWO te financieren programma zal 
voor 50% open zijn, waarbij het onderzoek naar de coach grotendeels gesloten moet worden 
uitgevoerd, en naar de functionele domeinen gedeeitelijk of geheel open. Het technologisch 
gerichte onderzoek en het onderzoek naar evaluatie en inbedding in de leefWereld van de 
ouderen zuHen parallel worden uitgevoerd en voortdurend nauw op elkaar worden afgestemd, 
waarbij het accent geleidelijk naar de laatstgenoemde zal verschuiven. 

Binnen de organisatorische opzet is gezorgd voor een directe betrokkenheid van de 
Nederlandse ouderenorganisaties. Aan utilisatie en aan het maatschappelijk verspreiden van 
de resultaten zal veel aandacht worden besteed. Het NWO stimuleringsprogramma Succesvol 
Ouder Worden heeft in zekere zin eenzelfde doelstelling van zelfstandigheid, preventie en 
maatschappelijke participatie, maar richt zich juist op interventie via andere dan technische 
factoren. Als zodanig is er een bijna perfecte aansluiting zonder overlapping. De 
organisatorische vormgeving van het huidige programma is gericht op een optimale 
aansluiting tussen beide. 
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Executive Summary 

Gerontechnology is a new interdisciplinary field of scientific research in which technology is 
directed towards aspirations and opportunities for the elderly. Consequently, gerontological 
and technological research are inherently connected. Demographically, elderly are an 
increasing section of our society with specific but not homogeneous characteristics. They can 
benefit much from innovative technological research. 

The present priority programme is directed towards an innovative technological environment 
for elderly that fits in their daily environment (situated technology) and over which they have 
a perfect control. For such control, research is proposed into a (software) coach that can take 
initiative and that is adaptive to characteristics of the user. The coach will be based on the 
recent agent architecture: one configuration of autonomous agents that takes care of 
instruction independent of the functional domain (instruction engine) and another 
configuration of agents that represent knowledge about the functional domain (functional 
coach), each domain having basically the same configuration. Within each of the domains of 
the elderly, options are increased for independency, for participation and for health 
(prevention) by a configuration of new sensors and systems. 

The following functional domains have been selected within the programme: 
(a) communication between humans via videophone and internet (b) quality of the indoor air 
(c) optimum physical exercise (d) trainingsimulators for information tasks in work situations. 
In addition, options exist for (e) domotics for safety and security, and (t) nutrition. In these 
functional domains, among others, elderly can improve quality of life and the adaptive coach 
takes care that they indeed learn to control their technological environment. Overall, 50% of 
the NWO programme will be open: research into the coach will largely be closed-shop 
whereas participation into research for the various domains will be partly or wholly open. 
Technological research and research in the lives of the elderly will be carried out in parallel 
and closely co-ordinated including research on evaluation and fitting into lifestyles, mainly in 
the 2nd phase. 

Participation of the organisations of the elderly has been ascertained. Utilisation and the 
spreading of results within society will be actively pursued. The NWO programme 
'Successful Ageing' shares the goals of increased independence, participation and health, and 
is directed towards types of intervention other than technological. Thus there will be a perfect 
fit practically without overlap and the organisation will be such that optimum collaboration 
between the programmes will be guaranteed. 
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Chapter 1: Social and scientific framework 

1.0 Background 
The first international conference on "Gerontechnology" was organised by Eindhoven 
University of Technology (EUT) in 1991 with an attendance of 150 participants. The motive 
for the conference was derived from the gap between the increasing number of older people 
on the one hand and the speed of technological developments in society on the other (Bouma 
and Graafmans, 1992). Following the conference a programme of research, education and 
knowledge transfer was developed at the EUT with the support of the University Board and 
among others the Dutch Ministry of Welfare, Health and Culture. The Board of the EUT 
officially installed the Institute for Gerontechnology in February 1994. International activities 
included the pUblication of a Newsletter and active participation in the COST -A5 action on 
"Ageing and Technology" which was started parallel to the first conference. The second 
international conference was held in October 1996 in Helsinki with about 450 participants 
from 37 countries. The third conference is planned for 1999 in Munich. 

The programme Gerontechnology beyond 2000 is intended to make the next step forwards in 
the Netherlands to further align technological opportunities to the competence and aspirations 
of older people through a scientific research programme. The broad programme in 
gerontechnology that is proposed aims both at a deepening of knowledge and a broadening of 
the areas of technological applications. It is essential that the knowledge on ageing is directly 
linked to the research into new technical applications; gerontological and technological 
knowledge will be entwined interdisciplinarily. 
Gerontechnology is then defined as the multidisciplinary study of the relation between 
technology and ageing for the benefit of the optimal functioning of older people in daily 
activities. The results of gerontechnological R&D will have an impact on better living and 
working conditions and where appropriate better care provisions. Gerontechnology is directed 
towards and guided by the aspirations and competences of older people. 

1.1 The world of the older adult 

1.1.1 The social context of the elderly 
Throughout the ages, and certainly from the Antique World onwards, the status of the elderly 
in society has always been a topic of lively debate. Naturally, this is due to the period of time 
they have been able to influence society, to their accumulated responsibilities, and to their 
range of expertise. They may be connected with traditional positions of dominance in society, 
and be noted for singularity, but also considered as largely disengaged from society, bereft of 
relatives, stricken by poverty or afflicted by physical frailty (Knipscheer, 1994). They can be 
seen as valuable assets to the family, as counsellors for the social community, but also as 
demanding care and being unproductive, especially when times are hard. In this century, and 
in particular in the last decades, the issue ofthe elderly in society has gained in importance for 
a number of reasons. 
An important factor is that by technological and behavioural factors, such as improved 
hygiene and food preparation, better sanitation, and living accommodation longevity has risen 
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substantially, while the dwindling birth rate has also made the relative size of the group 
increase. Both the absolute and relative numbers of older people are rapidly increasing in the 
whole industrial world. Key figures for the Netherlands are an increase of the 65+ years old 
from 1 million (9%) in 1960, via 2 million (13.2%) in 1996, to 2.5 million (15.2%) in 2010. 
After 2010 the pre-war birthwave creates an even stronger increase to 3.3 million (19.2%) in 
2020, while the percentages seem finally to stabilise at 25%. For the 80+ this was 0.16 million 
(1.4%) in 1960; rising to 0.48 million (3.1%) in 1996 and 0.61 million (3.7%) in 2010 
(sources Eurostat, 1994, 1996; CBS, 1994, 1996, 1997). Also, higher longevity in women will 
result in about twice as many females than males in the 70+ group. 
Next, improvements in the areas of income, pensions and benefits for the elderly have also 
resulted in a steady increase in the spending power of the elderly, many of whom can be 
considered affluent. These phenomena are not unique to the elderly in the Netherlands but are 
representative for most countries in Western society. In human history it is only now that the 
social and economic situation allows for a few decades of good health, vitality and comfort 
for a large category of older people. This period of comfortable old age, roughly stretching 
from 55-85, is now referred to as the third age, or 'the crown oflife' (Laslett, 1989) and is 
followed by the fourth age (85+) when elderly people generally become more care dependent. 
In the Netherlands the age of65 is still considered to be important in being the age of formal 
retirement (Vermeulen & Bosma, 1992). But there are other changes beyond numbers and 
economICS. 

Lifestyle and culture 
From a sociological point of view one of the most important developments in society 
throughout the centuries is the birth and rise of youth culture (Fiske, 1987; McQuail, 1994; 
Lull, 1992). In this century, in a matter of decades youth culture has not only come to 
determine fashion, products and culture, but has also created a multifaceted economic industry 
that largely ignores other population groups. Logically, this neglect expresses itself most 
clearly in the aged population. From that perspective, age as a culture-determining factor is a 
relatively new phenomenon, leading to a position of the elderly way beyond the centre of 
developments in society, strongly contrasting with age-old and established traditions. The 
concept of wisdom, a topic with wide ramifications (see Baltes (1991) for a review) seems no 
longer a current one in policy concerning the elderly. From the perspective of the dominant 
trends in current day society the elderly are too often seen as characterised by insufficiency 
and deficits (Perlmutter & Hall, 1992). Rapid changes in society frequently lead to situations 
bordering on the issue of emancipation. The establishment of awareness, and especially self
awareness in the parties concerned seems a point of necessity. 

The role of technology 
Another factor that has profoundly influenced the life of old and young differentially is 
technology. When intensive interaction with technology takes place in the phase of life that 
the maturing human is heavily involved in learning, the functional and the control models of 
the type of technology can be effectively internalised. During further periods of life the person 
can apply such knowledge effectively. To the extent that technology is introduced later in life, 
its use and control will be less well integrated in the existing representations, that were 
established during maturation of the neural organisation. The phenomenon that technology 
learned in early adulthood will largely determine the technical interaction of the person in 
later life has been called 'technology generation' (Sackmann & Weymann, 1991). Technology 
itself, however, undergoes an ever faster change of generations, by which the critical age, at 
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which new technology becomes less usable and transparent, is continually shifting 
downwards. This phenomenon is aggravated by the complexity that increases with 
functionality and, paradoxically, hampers productive interaction with new technology. The 
fact that introduction of new technology is strongly age sensitive, further stresses the 
differences between young and old (Knook, 1992). While older people benefit from increased 
functional specialisation, they lose neuronal plasticity at the same time (Korteling, 1994). In 
this context it is important to notice that women tend to be even more wary of complex 
technology than men (Baars, Knipscheer & Schuyt, 1994), which emphasises their precarious 
position in a technology-driven society. 
Consequently, next to culture changes, technology-borne changes also affect the position of 
the elderly in society. Though the elderly are certainly benefiting from specific technical 
products in their daily life, it is undeniable that the pace at which current technology is 
proceeding, is outrunning the capability of ageing persons to successfully integrate its 
potential benefits in their daily existence. The accessibility and the perceived usability of new 
technology, to which no end can be discerned, is being reduced at the same measure as 
functionality and complexity expand. Paradoxically, the increased power that technology 
provides, or is intended to provide, runs counter to the possibilities that people see to control 
it, i.e. perceived control seems to fade in view of irrevocable technical progress. 

1.1.2 Gerontology: the old person in his own right 
As early as 1903 Metchnikoff coined the term 'gerontology' as the study of ageing. Though 
the earliest work in this area dates back to the thirties (Cowdry, 1939), the field gathered 
momentum in the sixties; in the Netherlands gerontology arose largely as a logical 
generalisation from the study of human development (Munnichs & van den Heuvel, 1976). 
This reflects the fact that people may live through very different experiences and show an 
increasing variation in life style, personality and health towards old age. Consequently, 
gerontology encompasses many different fields of scientific investigation and touches on very 
different aspect of the life of the elderly (Gubrium, 1972; Munnichs & Uildriks, 1989). The
at first sight surprising- variation in the elderly population, displaying widely varying 
demands, needs, preferences and activity levels has led to a number of related theoretical 
frameworks, which are based on an ecological approach. Basically, most of them derive from 
Lewin's Field Theory (1951) which holds that actions of the organism by definition take place 
in an environment, called a field. The actions of the organism and the dynamic properties and 
forces operative in the field co-determine the behaviour of the organism. Considering that 
there are many situations in which older people are depending more on their immediate 
environment, Lawton (1982, 1985, 1989a,b) developed the following theoretical framework. 
Behaviour of the elderly is the result of an interaction between the person and the 
environment, given individual aspirations, competences, potentialities and restrictions of the 
person, and given the opportunities the environment provides and the constraints it poses. 
Beyond a connection with ageing, this ecological description has also been employed for a 
new approach to studying problem solving behaviour, called situated action (Suchman, 1987). 
Another approach for describing elderly behaviour in terms of the interplay between mental 
and physical reserves in relation to the environment has been put forward by Baltes and 
Baltes, (Baltes & Baltes, 1988; Baltes, 1991). They propose the model of 'Optimisation by 
selection and compensation'. When aspirations of individuals have to be toned down by 
functionality loss or environmental constraints, persons will have to optimise their situation 
by selecting a specific course of action, or compensating for the loss in other ways. The ways 
in which this can be done are multiple. People may try to adapt to changing conditions to 
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varying degrees, ranging from full compensation, via assimilation to accommodation. The 
latter implies that the new condition is accepted as unavoidable (Brandstadter & Renner, 
1990; Slangen-de Kort, Midden & Wagenberg, 1996). The degree to which elderly people are 
prepared to act in response to changing situations was termed 'proactivity' by Lawton 
(1989a). Logically, the level of pro activity may make for large differences in action
preparedness in the elderly, beset with problems of a quite varying nature. This leads to a 
great variety of lifestyles, but also to different levels of dependence and well-being, which is 
actually amplified by the dynamics inherent in the technology which is perfusing society, for 
better or for worse. Coping problems and limitations to self-fulfilment that may arise as a 
result are the issues that this programme tries to address by combining behavioural and health 
research with information and communication technology. 

1.2 Opportunities and constraints: developmental changes in . 
ageIng 

1.2.1 Self-fulfilment and potentialities 
Demographic and statistical evidence indicates that the majority of the elderly nowadays, and 
increasingly so in the future, do not fit the stereotype of people with a loss of some sort. The 
largest part consists of mentally and physically healthy autonomous adults between 55 and 75 
years of age. Also, for those over 75 autonomy and health are more often the case than 
dependency and limitation. A higher level of development, as a result of better education, is 
creating a generation of elderly, with an increasing share of women, that has 'discovered' the 
possibilities for opportunities. The second half of life is also one of liberation from older 
duties and obligations that can be employed for self-development and expansion (Dittman
Kohli, 1990). Consequently, there are many reasons why the majority of the elderly do not 
feel a need for support and assistance for things that do not go so well, but predominantly for 
a meaningful deployment of their capabilities, on the basis of all available possibilities. 
Anticipating the research questions to be answered in this programme, it may be seen as 
questionable whether the elderly are indeed a group that is limited in their possibilities, and 
view their limitations in this way, or whether they aim at retaining their preferred activity 
pattern, and which issues in life they consider to be worth pursuing (Little, 1983; Austin & 
Vancouver, 1996). 
It seems, therefore, opportune to look for ways to reduce the gap between the ever-expanding 
realm of technology and the self-fulfilment of the elderly, a realm in which currently the 
young are the main beneficiaries. In this context it is relevant to note that developments in the 
working place head in the same direction, inasmuch as technical training for the older workers 
is discontinued, and retirement is severing further contacts with the infrastructure of society. 
Time and again it appears that this disjunction is an entirely artificial one, one that does not at 
all reflect the true potentialities and ambitions of older people. 
Though old age then may be considered as the attainment of full maturity; as having acquired 
knowledge, life experience, expertise and skill; longevity also has a down side. On purely 
probabilistic grounds older people are more likely to have contracted diseases or to suffer 
functionality loss of various kinds. Basically this is expressed more as increased variability 
than as inherent limitation of functionality. But notwithstanding the high inherent variability 
among the elderly, they show a higher incidence of functional losses than younger groups, and 
increasingly so after the age of 85. 
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1.2.2 Personal functionality 
The view that elderly are different from younger people is supported by the inherent course of 
development of the human organism. During the life span, the human body and the human 
mind are continuously subject to changes (Birren & Schaie, 1977, Schaie & Willis, 1991). At 
the inception of human life these are growth and maturation, and structural changes in the 
anatomy and functioning of body parts and organs. On the perceptual level we may speak of 
'body-scaled' perception, which indicates how the parameters of the perceptual system 
correlate with the motoric and anatomical development of the body to realise effective 
functioning at a particular stage of development (Bouwhuis, 1992). 
Not only physiological aspects mature slowly (effectively till after adolescence), but 
perceptual and mental functions only attain full functionality in early adulthood. 
In contrast to maturation there is a variety of metabolic, biochemical and physiological 
processes that lie at the source of continuous changes in the body, some of which only become 
noticeable at later age. What is usually regarded as a typical ageing phenomenon is often the 
late identification of a feature of continuous change and development, that may be functional 
in early youth, e.g. in body-scaled perception. 

Physiological developments 
Further changes in the body, and more specifically the organs, are brought about by wear, 
which can occur as a result of continuous usage or by harmful exposure from the 
environment. Inactivity can also lead to structural changes. Another phenomenon is the 
gradual change in tissue properties, e.g. from high elasticity to low elasticity, and which may 
also cause functional loss, as in lung tissue. 
Finally, cell loss, autonomous decay or degradation of cells, tissue and structures may occur. 
On probabilistic grounds the consequences of these, mostly irreversible, processes will reveal 
themselves most prominently in old age, and actually to such an extent that they are seen as 
characteristic of old age (Knight, 1995). 

Perceptual developments 
For practically all sensory modalities perceptual acuity diminishes slowly from about the mid
twenties, and takes on a more progressive character after about sixty on average, but with a 
large variability, both in time of onset and in extent. This even holds for more complex 
functions like speech comprehension, demonstrating again the developmental nature of the 
changes. The slow, and mostly imperceptible changes over such a long time unavoidably lead 
to a different perception of the environment, and this age-related status of the senses leads to 
what is called a 'perceptual world' specific to the perceiving person (Bouwhuis, 1992). 
Inasmuch as the perceptual world is a purely subjective one, different forms caused by e.g. 
sensory deficits may make communication about the environment difficult. The effects of this 
show up frequently in designs that may cause substantial difficulty for the elderly and/or 
perceptually handicapped, e.g. remote controls, automatic teller machines and complex video 
and audio equipment. 

Cognitive developments 
On the cognitive level there are two, slightly contrasting developmental trends. This may be 
exemplified by the distinction between 'crystallised-' and 'fluid intelligence' (Cattell, 1963; 
Schaie, 1983; Schaie & Willis, 1991). Neither have much to do with the concept of 
intelligence, but refer to types of tasks and functions. On the one hand people continue to 
acquire new knowledge, improve skills and extend their vocabulary. Even at a high age 
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people are quite able to use this store of knowledge, and may score higher than younger 
people on tasks requiring vast stores of information and establishing relations between pieces 
of information. This kind of operation is supposed to be mediated by crystallised intelligence. 
In tasks where speed of processing is necessary, however, younger people are both faster and 
more accurate than older ones (Salthouse, 1991), but it also transpires that when given more 
processing time elderly people can attain the same level of accuracy. Speed of processing 
thus, seems to be the crucial difference between elderly and younger persons, which lends 
credence to the idea that the perceptual world is also typified by its own temporal course of 
events. 
The frequent complaint of the elderly about their forgetfulness essentially goes back on the 
same timing problem. While primary memory is hardly affected in old age, it must be realised 
that this involves retaining a few items with minimal processing. As soon as more processing 
is needed, and the number of items to be remembered increases, memory performance 
decreases rapidly (Craik & Bosman, 1992). It appears that when more encoding time is 
available, memory performance improves notably (Kausler, 1994). The problem here is 
indeed that older persons tend to spend a longer time on encoding, but estimate that this 
period of time is sufficient for successful recall, which actually it is not. Yet, the encoding 
time taken corresponds to the time they took in earlier phases of life, and which has largely 
become automated and is hard to change. 

Health status 
Various anatomical and structural changes in the body lead to diminished functioning in a 
broad number of areas, though this effect is only gradual and generally predictable. In 
particular pulmonary function can be mentioned, in which the oxygen uptake is reduced, so 
that the maximum energy level is lower. Changes in musc1es,joints and bones and in muscle 
coordination can ultimately lead to an increased incidence of falling, with concomitant 
injuries and damage, and to reduced mobility. The conglomeration of a number of similar 
phenomena may lead to the perception of vulnerability, the 'frail elderly" strongly different 
from the members of younger age groups and from the rest of the elderly. 

1.2.3 Social functionality 
Another statistical consequence of a longer life span is the occurrence of partner loss. By this 
the immediate social environment of the elderly is subject to often much more dramatic 
changes than that of younger persons, who frequently live in a protected environment, such as 
the family (Baars, Knipscheer & Schuyt, 1994). The less easy compensation of partner loss at 
a later age than at a young age sketches an important problem that may have very diverse 
consequences for the ensuing life of the remaining partner. 
Partner loss is only one expression of the fact that the size of the social network also decreases 
slowly from middle age and starts to diminish faster towards old age. This decrease of the 
social network frequently leads to feelings of isolation, inactivity and loss of security (La 
Gory & Fitzpatrick, 1992; van Tilburg, 1995; Maas & Staudinger, 1996). 

Norms and values 
The totally different living situation of the young and old also leads to a substantially different 
approach in formulating and applying goals in life, with the corresponding norms and values 
(Dittman-Kohli, 1995). To the extent that these differ more, they will intensify the perceived 
distinction between younger and older people, as goals and values lie at the basis of many 
daily decisions and choices. Objects and events in the outside world have different values 
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attached to them for elderly and younger people, which, again, extends the idea of the 
perceptual world, that is hard to know for a person who has a different one. Nevertheless, 
older adults seem to become more flexible in accommodating their life goals to new 
circumstances (Baltes, 1991). This also varies, however, across individuals and successful 
adaptation may not always be feasible. It means that not infrequently there is a shrinking 
horizon of life, both in terms of time, as well as of space. The extent to which this is 
compatible with the aspirations of the individual raises the question as to how this 
compatibility can be optimised. 

1.2.4 The nature of ageing 
The various theoretical approaches in characterising the behaviour of the elderly and the 
changes occurring during the lifetime of the human being enable now to draw up a framework 
that serves as the definition area in which the proposed research programme will be carried 
out. 

1. Behaviour in general is a continuous interaction of the person with the environment, 
enabled by psychological and physiological factors on the one hand and by social and 
physical factors on the other: -situated behaviour (Lewin, 1951; Suchman, 1987) 

2. Inasmuch as there is a reduction in the personal area of functioning it becomes necessary to 
select (more carefully) from among the available forms of interaction and behaviour: - the 
process of optimal selection (Baltes and Baltes, 1988; Baltes, 1991) 

3. Faced with a reduction of the interaction repertoire, compensation mechanisms can be 
employed, varying from vicarious use of the senses, or action patterns that use acquired 
knowledge and expertise; - the process of compensation (Baltes and Baltes, 1988). 

4. Interaction of the person with the environment and the preparedness to learn new forms of 
interaction is an increasing function of the degree to which the result of actions matches goals 
and values of the person, and a decreasing function of the cognitive complexity and energy 
expenditure connected with the actions to be executed: - the issue of action-preparedness, 
perceived behavioural control (Ajzen & Madden, 1986), and proactivity (Lawton, 1989a,b). 

5. Time is a scarce resource. There is an increasing mismatch between the time course of 
events and time needed for processing which is strongly compounded by event complexity 
and the demand level of processing: - the issue of situated time allocation (Kausler, 1994). 

1.2.5 Gerontechnology 

While gerontology provides an important step forwards in the systematic description and 
explanation of ageing processes, it does not take into account a number of driving forces that 
determine tomorrow's society, in which the elderly will form an ever increasing part. Many 
disciplines touch upon the challenge of an ageing society, but show as yet but little integrative 
force. To the extent that technology has a large impact on the shaping of future society, it 
seems particularly opportune to integrate technological research with behavioural-, health-, 
and economic sciences in an attempt to provide more broadly based solutions for the elderly 
population (Bouma & Graafmans, 1992). Gerontechnology captures the essence by aiming at 
technological developments that might improve the daily living environment of older people 
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(Fozard, 1996). Gerontechnology is a double-edged approach (Bouma, 1994, 1997; Sixsmith 
& Sixsmith, 1995), in that it supports the current Product Creation Process to optimise design 
for elderly users, but also creates new forms of technology motivated by the specific nature of 
the life situation of the elderly. The latter includes the professional working life and the 
private life situation. 
Currently hardly any attention is paid to the various groups of elderly people when markets 
are segmented, and beyond that, there is the stigma in many companies not wanting to be 
associated with the older consumer. Even if that ever was a realistic image, it certainly is not 
valid these days. Soon industry will recognise the assertive and powerful older consumer. The 
travel business already exploits this market and banks and insurance companies are soon to 
follow. 

1.2.6 The role of information and communication technology 
Though the central position of information technology in current-day society is incontestable, 
the actual and practical use of particular applications for specific groups is much more 
doubtful. Some applications are only accessible for a very limited group of users, while the 
full potential of the technology ought to be of benefit for many groups in society at large. 
Yet, various forms of information technology appear to be of inestimable value, sometimes 
especially for the elderly. The foremost example is the telephone, which is often seen as the 
most reliable life-line to relatives, friends and service providers. Other devices that have an 
indispensable place in the home of elderly people are radio and television. 
It is, however, unmistakable that the accessibility of present-day information technology for 
the elderly in particular is so low that it prevents significant extensions to their communicative 
behaviour. Nevertheless it appears that many elderly individuals find inventive solutions that 
mobilise existing communication devices for specific purposes (Masthoff, Beun & Bouwhuis, 
1997). The growing lack of standardisation in this area, and the diversity of the devices puts 
an effective limit on the widespread use of such solutions. 
The research programme proposed here therefore follows a gerontological approach, 
and aims at addressing the specific ambitions and needs of the elderly by providing 
adaptive communication and feedback tools that aim at improved personal control of 
the self and of the environment. 
The particular direction that this programme takes, combining a cognitive engineering 
approach with monitoring and supportive technology makes it complimentary to the 
programme "Successful Aging" (Succesvol Ouder Worden, 1996). The emphasis on 
evaluation in the personal environment and in the social context provides the bridge 
that enables successful exchange of results and methodology. 

1.3 Research objectives 
The current research programme concentrates on three issues in ageing: of a social, 
interactional, and a physiological nature. The first aim is to increase, or at least to stabilise, the 
size of the effective social network of the ageing person to improve the integration in society 
and to support self fulfilment. This should counter the effects of the gradually but ever 
decreasing social network, that increases isolation and puts limits on fulfilling needs and 
ambitions. Second, there is the aim to provide effective support in case of the loss of 
behavioural functionality. Loss of functionality reduces the interaction bandwidth of the 
person with the environment, which, in turn, leads to loss of independence and increases the 
constraints of the environment on the person. Finally, an important aim is to optimise the 
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health state, coping with the slowly increasing likelihood that physical discomfort will occur. 
A bad health status directly leads to diminished well-being but can also severely reduce the 
person's actions and mobility. 
Consequently, from a social, an interaction, and a health perspective, independence and 
well-being, are targeted as the main objectives for optimisation, both of which may express 
themselves on different levels of the person's existence in interaction with the environment. 

On a global level the main research question is how personal independence and well-being 
can be durably improved by making use of adaptive information and communication 
technology specifically tailored to the life situation of the elderly. 
Three research areas are involved here. 
• On a first level there is the need to develop and evaluate monitoring tools and 
methodology (van Putten, 1996). Self-thinking monitoring tools provide an assessment of 
the person's state in terms of health, communication and expertise, as well as of the state of 
the environment wherever relevant, with respect to the type of monitors. 
• On a second level the information, the recommendations and the support actions need 
to be adapted to the person by means of an adaptive information and communication tool. 

This tool, called ECCO 1 is based on an existing dialogue system with domain modelling 
capabilities and on an adaptive instructional tool, that operates from an autonomous situated 
agent architecture. 
• On the third level we have the design and evaluation of persuasive communication 
and effectivity of support provided by the tools. Essentially, this area involves measuring the 
impact of interventions, recommendations and information in terms of durable behavioural 
change in the direction of heightened independence and improved well-being. 

1.3.1 The horizontal research project 
A unique property of the system to be developed and evaluated is its ability to take the 
initiative in a dialogue, not only when need arises, but also when such is recommendable in 
view of a person's momentary or general action potential. Since a basic component of the 
ECCO system is an instructional tool, this feature is specifically exploited for its use as a 
training simulator for learning in the place of work. 
Evaluation is not limited to the third level of the research programme: both the monitoring
and adaptive communication tools will be developed in a user-centred design approach, 
involving sequential phases of design - evaluation - modification and extension, etc. 

The ECCO communication and coaching device essentially is a horizontal research effort, as 
it will be used in all functional domains in the programme, being the main source of 
information and feedback to the elderly user. Seen from a functional perspective we can speak 
of situated technology, where any action, operation or change is the joint result of the person's 
behaviour in direct interaction with the environment. In principle, of course, the monitoring 
tools are (quasi-) continuously assessing environmental variables and as such are expressing 
part of the person's context. Next, the dialogue system within ECCO contains a domain 
modelling component (Ahn, Beun, Borghuis, Bunt & van Overveld, 1995) that not only 
represents objects and relations within the domain, but can also observe changes in, and 
manipulations of that domain, and reason about these. In general, parts of the relevant 

1 ECCO: an Elderly Communication COach; in Dutch: Een Communicatie Coach voor Ouderen. 
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person's environment, or the health state are represented in that domain. Finally, the 
autonomous situated agents that compose the basic architecture of the ECCO system are 
operative in a configuration that is directly tied to the actions of the person and the state of the 
context, mediated in tum by the monitoring tools (Masthoff, 1997). Unlike traditional 
approaches in classical Artificial Intelligence, there is no master control programme, but the 
course of events is co-determined by the joint effects of domain observation, the person's 
action and learning (Chapman, 1991). Inasmuch as the level of personal control by the user 
can be manipulated flexibly, it is a challenging research question how well autonomous 
systems of this type can adapt themselves to the needs and desires of their users, and how 
helpful they can be in attaining a level of functioning that otherwise would be infeasible. 
With these design and evaluation trials, this programme will combine measurement and 
evaluation of behavioural change, personal control and the establishment of the durable and 
consistent aspirations in the life of the elderly (Ajzen & Madden, 1986; Brandtstadter & 
Renner, 1990; Austin & Vancouver, 1996; Dittman-Kohli, 1995). Important issues here are 
the analysis of the expectancy-value systems (Eagly & Chaiken, 1993) with special emphasis 
on the role of habits; and the size and nature ofthe social network (van Tilburg, 1995; 
Knipscheer, de Jong-Gierveld, van Tilburg & Dijkstra, 1995). 

Summarising, the specific technological tools called ECCO will have to allow for information 
provision, selection, compensation, and active support, while on the behavioural level these in 
tum will have to lead to improved personal behavioural control of the elderly person of her or 
his environment in daily life situations and in the professional working place. In practice this 
implies that the elderly person will be able to run her or his daily environment independently 
for a longer time than would be possible otherwise and in a state of improved well-being, and 
also be able to lead a life in harmony with personal ambitions and needs. 

1.3.2 Functional domains of research 
In this field, where a multitude of factors might be investigated, the proposed programme 
focuses on a limited number of so-called functional domains, in which the global research 
question can be evaluated in more concrete detail. 
These functional domains all involve external information of relevance to the elderly person, 
and some form of interaction on the part of the person. By choosing relatively narrow 
functional domains, it is possible to adequately identify behavioural and health changes, as 
well as the effects of information, feedback and learning that, in tum, allow generalisations to 
independence and well-being. 
The functional domains that have been chosen are communication, breathing and indoor air 
quality, physical activity, and job training. 
The communication area involves two parts, called internal and external communication here. 
• Internal communication comprises the interaction of the person with devices and 
systems and provisions in the home situation; broadly called domotics. The programme does 
not aim at full integration, or at the implementation of a home-bus system, but primarily seeks 
to optimise the level of control the user has over the devices. Locus of control is the most 
important variable here (Rotter, 1966; Gentner, 1991), that recently received an upsurge in 
interest in view of the advent of autonomous systems. This area will also concentrate on 
means of compensation and selection, inasmuch as it is related to equipment surrounding the 
user in everyday life (Reid, Haas & Hawkins, 1977). 
• External communication is concerned with the communication of the elderly person 
with other persons, service providers, carers, institutions and other parties in the outside 
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world. It is envisaged to expand the communicative bandwidth by adding videophone 
connections and Internet, both supported by specially tailored dialogue systems. Due to the 
adaptive nature of the ECCO system to be employed, control of these extra channels may be 
considerably simplified, while parts may even operate autonomously. The main purpose of 
research in this area is to expand the social network and the relevant information flow and so 
increase the person's independence. 
• Breathing and indoor air quality focuses on older persons with health complaints 
similar to chronic bronchitis or COPD (Chronic Obstructive Pulmonary Disease), who are 
otherwise healthy. The aim of this project is, in a preventive fashion, to obtain the optimum 
level of energy expenditure potency to maximise the freedom of functioning of the older 
individual. 
To realise this goal: 
(1) Relevant variables are first identified and then assessed using innovative integrated 
monitoring technology which describes the purity of the inhaled air, the pulmonary and 
cardiac function and the physical activity level. 
(2) Advice is given for particular actions to be taken manually, or automatically, such as 
(partly) opening, or closing of domestic ventilation devices, or reducing/increasing the 
personal activity leveL 
Communication with, and feedback to the user takes place by means of the ECCO system, 
which operates on the basis of reasoning and advice generation by the new integrated-circuit 
technology and its embedded software, which also contains a model of physics within 
buildings. 
• Physical activity level of a person, reflecting the energy expenditure, can be measured 
reliably. Owing to the most recent technology this can be done in a way that is unobtrusive for 
the moving person (Veltink & Van Lummel, 1994; Bouten, 1995). Most important for 
mobility in old age is that there should not be too little, but also not too much. It will be 
explored how measurements of mobility in the elderly person's situation can give reliable 
indications of desirable activity levels, and how these can be effectively communicated to the 
person. 
• Job training currently is often discontinued for employees older than 40, as younger 
employees are supposed to pick up ever changing technology more quickly and effectively. 
This has serious consequences for social integration and will quite likely preclude full 
deployment of expertise. In this area the ECCO system will be investigated as an adaptive 
training coach, and will also research the learning ability of older persons. This links the 
project with the study on knowledge acquisition and use in the general programme. 

1.3.3 Proposed and future extensions: additional functional domains 
Though the functional domains cannot nearly be considered an exhaustive coverage of the 
main variables quality of life, independence and well-being, they are thought to be sufficiently 
focused to enable systematic experimental evaluation, while they can be supported by specific 
and well-researched technology. In addition it would seem desirable that other studies, 
focusing on topics not covered in the current programme, would contribute to the main 
research question. 

• Nutrition and Arthrosis is another health-related domain, in which it is possible to 
reliably assess the oxidative properties of food that effect the metabolic state of the person and 
the formation of hazardous components to be avoided (Engelen, Schols, Baken, Wesseling & 
Wouters, 1994). Arthrosis, a degenerative joint disease that is also called osteoarthritis, should 
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not be confused with rheumatoid arthritis, an immunological disease affecting joints. The aim 
of this project is to characterise the anti-oxidant capacity of relevant nutrients in relation to the 
(subjective) complaints of arthrosis, leading towards recommendations concerning desirable 
components in the everyday food-intake of the older person. To make the resulting nutritional 
monitor and guide even more applicable, microbial safety will also be taken into account. The 
nutritional coach will be personalised to make the inclusion possible of desired or actual 
physical activity or non-arthrosic health complaints, such as those pertaining to chronic 
bronchitis and lung emphysema (COPD) (see annex I). 
• A direct contribution to the programme would be a project on domotic systems. The 
nature of this effort would be an analysis of provisions in the home environment that can be 
controlled by the ECCO system, jointly with the user, and where the level of control may be 
varied in accordance with pre-established priorities. As many of subject groups will be living 
in their own homes, emphasis should be on how to control a limited area of functionality, for 
which the items of safety and security are strongly suggested. As the control of indoor air 
quality is part of an existing functional domain, the ventilation aspect should also be taken 
into account in this domain. 
• One other particular area in which useful contributions would be made is that of 
memory training in connection with recent developments in memory process modelling. 
Cognitive engineering techniques could be employed that lend themselves in a 
straightforward way to adoption in the ECCO system, thereby broadening its applicability. A 
flexible design might even incorporate a scheduling system that can alleviate the burden of 
prospective memory that has to be entertained by the very elderly having to cope with 
medication, and necessary planning tasks. 
• Other valuable contributions would be of a sociological nature pertaining to a study of 
possible stratifications in the elderly group with respect to life situation and corresponding 
needs as they relate to specific technological support. 
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Chapter 2: The horizontal research project: ECCO 

2.0 Abstract 
The infonnation from the various functional domains must be relayed to the user in a 
consistent and coherent way; and in addition, users must be able to control the applications in 
a unifonn way with minimal cognitive load. In this project a generic interface, called ECCO, 
will be developed and evaluated that serves these purposes. As it is concerned with a 
multitude of applications with maximally unifonn control it is a horizontal research effort 
with direct linkage to all functional domains in the programme. 
The interface will also be equipped with an coaching facility, that guides the user towards 
available applications, and in the use of them. Unlike traditional interfaces that are passive 
and rigid, ECCO is active in the sense that it invites use, demonstartes independent initiative 
and adapts to preferences and possibilities of users. The architecture of ECCO is based on a 
cooperative communication model and on situated agents that enable a modular approach in 
the development and testing phases, and avoid the need for vulnerable and complex control 
programs. 

2.1 Background 
The theme chosen within the horizontal project concerns a generic user interface, a so-called 
'communication coach' (ECCO, an Elderly Communication COach), that provides effective 
support in the interaction with technological equipment (hardware and software). The 
interface is generic in the sense that a multitude of applications can be addressed and 
controlled in a unifonn way, and it acts as a coach in the sense that it guides the elderly user 
along the road towards and through applications of his or her interest. Examples of these 
applications will be provided by the functional domains (Le., Breathing and indoor air quality, 
Information and human communication, Personal mobility, Work), and these applications will 
serve as a means to evaluate the concept and demonstrate its genericity. 

Since older people show a large variability in perceptual, motor and cognitive abilities, 
adaptation of and proper initiative by the interface is of crucial importance in the interaction 
with older users. The starting point in the design of the interface is the recognition that, on the 
one hand, existing user interfaces are both passive and rigid: they are passive because they 
show no initiative and react almost only to explicit user commands, and they are rigid, 
because they do not or hardly adapt to the user's individual characteristics. Active systems 
invite the user to master their functionality, increase the motivation for use and demonstrate 
independent initiative if necessary. Adaptation enables the system to adjust to the 
(continuously changing) needs of the individual user and to assign meaning to user actions 
within a specific context of use. 

Two thus far separate research programmes in the areas of fundamental communication 
research and adaptive training systems will be combined and elaborated for various categories 
of older users: (a) a software-based cooperative assistant that helps users to realize goals that 
can be expressed in natural language (the DenK-system; Ahn et aI., 1995), and (b) a self
adapting training system that takes initiatives and continuously adjusts to the user (the 
Appeal-system; Masthoff, 1997). Both systems are application independent. 
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Underlying the basic view on human-machine communication in the DenK project is the 
recognition that humans interact naturally with their environment in two ways: symbolically 
and physically (Hutchins, 1989; Ahn et aI., 1995). If there is an intermediary/interpreter, 
humans can interact symbolically and use language to give commands, ask for or provide 
information, etc. On the physical side, one can manipulate objects, for instance, by picking 
them up, or moving them, and one can perceive them. The essential difference between the 
two types of interaction is that actions of the first type (for instance, speech acts; Searle, 1969) 
need an interpreter who can bridge the gap between the symbols and their actual meaning and 
purpose, while actions of the second type are related in a more direct manner to human 
perception and action. The distinctive communication channels are represented in the so
called triangle metaphor (Figure 1), where the angles represent the domain of discourse and 
two dialogue partners; the arrows between the angles represent the flow of information 
between the dialogue partners and the domain. 

Domain 
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~ct manipUlation 

o ~ 
natural language 

Cooperative Assistant 
~O 

User 

Figure 1. The DenK triangle of communication 

The same kind of communicative situation was the basis for the Appeal project (Masthoff, 
1997): the domain of discourse consisted of course material, and the dialogue partners were 
the student and an artificial teacher. However, in the Appeal project the main focus was not on 
natural interaction, but on adaptation of the artificial teacher to the student and on effective 
monitoring by the artificial teacher of the student's learning process. The various aspects of 
instruction were adapted to the needs, interests, and capabilities of the individual student, and 
the student was guided as much as needed. The teacher was domain-independent: it did not 
have knowledge about the exact subject to be taught, but acted on formal representations of 
the structure of the course material, like foreknowledge relationships. 

In ECCO, the communication coach is considered to be one of the dialogue partners, the 
other partner represents the elderly user. The coach should combine properties of the artificial 
teacher in Appeal and the cooperative assistant in DenK: being able to take initiative, to adapt 
to the individual user, and to communicate matters about the domain (including answering 
questions) in a natural way, while remaining domain independent as much as possible. The 
domain of discourse represents one of the functional domains, which can be 'outside' the 
machine (e.g., condition of the air, temperature of the room) or 'inside' the machine (e.g., a 

22 



particular computer application). In the more complex situation of the ECCO-project, the 
domain of discourse represents several different functional domains. 

2.2 Research questions 
It follows from this description that three issues are of special importance in the ECCO 
project: (1) adaptivity, (2) initiative, and (3) genericity. This leads to three main research 
questions: 

Ql How can technology be made adaptive to the various aspects that differentiate the 
elderly? 

To address this issue adequately, the following sub-questions have to be addressed: 
• Q 1.1 Which (social, perceptual, motor, cognitive, health) aspects are important, in terms 

of frequency of occurrence, and probable impact on interactive technology? 
• Q 1.2 How can a characterization of an individual elderly person in terms of these aspects 

be obtained? The characterization should mainly be determined in the process of the 
interaction of the elderly user with the technology itself. So, the characterization will not be 
complete initially but will build up during the interaction, perhaps never reaching 
completeness and it will have to cope with time-variant and uncertain information. 

• Q 1.3 How can the characterization be translated into an appropriate state of (the user
interface of) the technology? A simple example is larger fonts when visual acuity is lower. 
However, at some point it may be better to use auditory feedback instead of magnified text. 
This brings in other aspects like memory (speech is continuous), length of the message, the 
kind of message, hearing ability, etc. 

• Ql.4 How can technology be modeled in such a way that adaptation can be done by a 
dedicated adaptation layer, namely ECCO? A translation of a characterization of an elderly 
person in an adaptation of technology cannot be done without information about the 
properties of the technology, e.g., what presentation forms are possible, what the 
functionalities are and how the functionalities relate to each other. 

Q2 How can initiative be incorporated into technology for the elderly? 

The importance that the technology can also take initiative is that an unexperienced and 
passive user might otherwise not get to use the technology at all. Also, initiative is important 
as it may reduce the cognitive load for the user and make the interface trustworthy. 
The following sub-questions have to be addressed to deal with this issue: 

• Q2.1 In what (kind of) circumstances can/should the system take initiative? This should 
agree with the aspirations, needs, and goals of elderly people, which should therefore be 
investigated as well. 

• Q2.2 How can these circumstances be modelled? An important aspect, for instance, may 
be the potential impact of change. For instance, when the air becomes toxic it becomes 
pressing to do something about it. Another aspect may be the perceivability of the 
circumstances to the user. For instance, the user may notice that the air is toxic by the smell 
of gas, but may not directly notice that the indoor climate is sub-optimal. Or, in another 
example, the user may have forgotten that it is someone's birthday. 
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• Q2.3 How much initiative is needed in each of such circumstances? A distinction can be 
made between alarms, warnings, suggestions, actions by the system, etc. For instance, 
when the indoor air quality is sub-optimal, the system may suggest opening a window, may 
suggest both opening a window and lowering the temperature, may open the window itself, 
may suggest that something has to be done, or may just report the current air quality. The 
amount of initiative should be adapted to the individual user's preferences and situation 
and the circumstances in which the initiative is taken. For instance, when the user is ill 
more initiative may be needed then when he or she is healthy. 

• Q2.4 How can a particular amount of initiative of the system be presented to the user? 
Research will be needed on how to implement initiative, how to vary the level of initiative, 
and how to combine initiative of the system with initiative of the user. 

• Q2.5 What kind of thresholds do elderly people experience in using technology? An 
important and challenging target of initiative is using it to lower these thresholds. The 
thresholds may have various sociological and psychological backgrounds, which could be 
overcome with the correct amount of initiative of the system in explaining the purpose of 
the technology, how to use it, and, probably most importantly, bringing the potential user 
in contact with other users of his or her own background (age or experience). 

Q3 How can the different services and products supported by ECCO be integrated without 
affecting the genericity and consistency of the user interface? 

Several functional domains have to be integrated within ECCO. This requires a generic 
approach in which new applications can be integrated without much difficulty and with a 
consistent user interface. This raises the following research questions: 

• Q3.1 By what general rules can messages of the user be interpreted and messages to the 
user be generated on the basis of cooperativity and rationality? How can the input and 
output of the system be realized so that it fits a natural method of communication (correct 
metaphors, kind of natural language, pointing devices, etc.)? 

• Q3.2 What kind of architecture should the ECCO system have? It should be based on an 
application-independent model for communication and a clear distinction has to be made 
between the application domain itself and knowledge about the application domain. 

• Q3.3 How can formalized knowledge about the application domain be extracted in an 
easy way from the application domain or its designer? 

2.3 Scientific framework 
Above, three main research questions have been posed, concerning adaptivity, initiative, and 
genericity. These topics will be discussed in more detail here. Next, we will present our 
approach to these questions, which is based upon our experience in the Appeal and DenK 
projects (Masthoff, 1997; Ahn et ai., 1995). 

2.3.1 Adaptivity 
In every adaptation process four phases can be distinguished (Dieterich et aI., 1993): in the 
first phase an adaptation is suggested, in the second phase a number of alternatives are offered 
for the adaptation, in the third phase a choice is made from the alternatives, and in the fourth 
phase this choice is carried out. 
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The task in each phase of the adaptation process can be performed by the system or the user. 
If the system performs the task in all phases, the process is called Self-Adaptive (e.g., Dang, 
1988; Schwab, 1989). In case the user performs the task in all phases, the process is called 
User-Controlled Self-Adaptive (e.g., Croft, 1984; Sherman, 1990). We are most interested in 
hybrid situations, in which depending on the situation, the tasks can be performed by both the 
system and the user (Foley, 1991). A first reason for intermediate situations is that the user 
may have more information than the system in some areas, especially concerning his or her 
own preferences, while the system may have more information in other areas, especially 
concerning its options. The system may, for instance, suggest alternative available font sizes 
from which the user can make a choice. A second reason for intermediate situations is that the 
user may feel more at ease knowing that he or she can control everything, while the system 
increases the effectivity of the interaction by adapting as much as possible to the user 
(Masthoff, 1997). A third reason for intermediate situations is that sometimes the task of a 
certain phase can not be performed by the system: for instance, it may well be that the system 
can suggest a window be opened to improve the air quality but is unable to open the window 
itself. 

Several types of adaptation can be distinguished and the following ones will be explored in 
this program: 
1. Adaptation of the presentation of the message, for instance, switch between different 

interaction styles, e.g, menu-selection or command language (Fowler et aI., 1987). The 
font size may be adjusted to the visual acuity of the user. Also, different modalities 
may be used for the presentation of the message. 

2. Adaptation of content and timing of messages. The artificial teacher of Masthoff 
(1997) adapts the content and timing of instruction and feedback to the performance of 
the individual student. 

3. Adaptation of actions of the system. 
4. Adaptation of the functionality of the system. Depending on the expertise of the user a 

distinction can be made between routine tasks and more creative tasks; the routine 
tasks can then be performed by the system, while the more creative tasks are left to the 
user (Morris et al., 1985). Examples of such systems include the mail agents of Maes 
(1994). Functionality may also be presented gradually to the user, with the timing of 
the introduction of a certain functionality depending on the performance and interests 
of the individual user. 

5. Adaptation of the level of initiative of the system. In the adaptation process of all of 
the above mentioned types of adaptation, the task in each phase can be done by either 
the user or the system. The more tasks the system performs the more initiative the 
system is said to have. This level of initiative should be adapted to the preferences and 
situation of the individual user. 

2.3.2 Initiative 
Initiative always concerns the performance of a specific action, physical or communicative. 
The pressure to perform an action may come from at least three sources (see also Bunt, 1995): 
the physical (outside) world, the dialogue partner, or internal sources. Precisely what is a 
relevant speech act in a discourse, given the specific circumstances, the previous utterances in 
the discourse and the abilities of the dialogue partners, is the subject of a large body of 
literature (e.g. Grice, 1975; Sperber and Wilson, 1986; Searle, 1992). 
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Since every action needs an incentive from the sources mentioned above, the notion of 
initiative is not an objective one, but should be described from a certain perspective. From a 
user's point of view, a machine may act as if it takes initiative; in those cases the incentive 
may come from the other sources. We will say that the machine takes initiative in all cases 
where the incentive comes from other sources than the user only. Initiative to perform actions 
may come from the user, the system or both; in the latter case we speak about a 'mixed locus 
of control' (Gentner, 1992; Snow & Swanson, 1992). Gentner argues that a mixed locus of 
control is almost essential for keeping the user motivated. 

In various studies on learning, Masthoff (1997) found that guidance initiated by the teacher 
and a mix of user navigation and guidance led to a reduction in learning time. The results of 
the experiments suggested that a mixed locus of control is preferable, in which both the 
student and the system can take the initiative and select another lesson. This also reduced the 
variance between students, thus making the learning process more predictable. A possible 
danger of pure system initiative may be that users feel a lack of control (Norcio & Stanley, 
1988). This was also found in Masthoff (1997) and is another reason for advocating a mixed 
locus of control. 

2.3.3 Genericity 
In the DenK-system (Ahn et aI., 1995), a clear distinction is made between the specific 
instances of the domain (Le., concrete objects, their properties and relations), the abstract 
properties of the domain and the (communicative) behavior of the assistant. An important 
module, for instance, is an inference engine that can reason about objects independent of the 
existence of the objects in the domain and based on general deduction rules. Moreover, the 
system possesses pragmatic rules for conducting a human dialogue based on general rules for 
rational and cooperative behaviour (see e.g., Grice, 1975) and empirical evidence from 
dialogue experiments with different application domains. 

The artificial teacher in Appeal (Masthoff, 1997) is not an expert on the subject to be taught, 
but uses general rules on dialogues and human learning (see, e.g., Beun, Baker, & Reiner, 
1995). Owing to this, it could be applied successfully to various instruction domains, varying 
from the Dutch language to Square Dancing. 

In ECCO, genericity means that the behavior of the coach only depends on specific abstract 
properties of the functional domains and not on real knowledge about the domains. For 
instance, ECCO may have information about the interface of the indoor air-quality monitor, 
but not about the influence of certain aspects of air quality on human well-being. This implies 
that functional domains can easily be added and modified. It also guarantees that to a certain 
extent the interface will be uniform and consistent. 
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2.3.4 Our approach 
Adaptivity, initiative and genericity were also the main objectives of the Appeal project. In 
this project these objectives were realized by using a so-called situated agent's approach. We 
intend to use the same approach in the ECCO project. The concept of 'agents' and the situated 
approach will be discussed briefly in the next sub-sections, followed by the implications for 
ECCO. 

Agents 
So-called 'agents' are now being studied in various disciplines such as robotics, artificial 
intelligence, and human-computer interaction. There is a large diversity of views on agents 
both within and between these disciplines. Shoham's (1993) conception of an agent is taken 
as the starting point of our definition. Shoham defines an agent as an entity that functions 
continuously and autonomously in an environment in which other processes take place and 
other agents exist. According to this definition, a first property is that agents are ready to react 
at any moment to input from the environment. So, agents perceive their environment (which 
may be the physical world, a user via a graphical interface, a collection of agents, the Internet, 
or perhaps all of these combined), and respond in a timely fashion to changes that occur in it. 

A second property is that agents are autonomous: they have their own resources and are able 
to make choices about what to do without the direct intervention of a human user or an 
external control program. The degree of an agent's autonomy is a dimension along which 
agent research can be situated. In the minimal sense, autonomy means that the agent can make 
choices that are imposed on it by the environment. At the other end, autonomy implies that an 
observer can ascribe multiple goals to the agent and that an observer can believe that the agent 
is acting in its own interests (Brooks, 1991). 

Until recently, the dominant approach in agent design has been a planning approach in which 
internal representations and planning were emphasized. However, more and more researchers 
concerned with the design of highly autonomous agents are adherents of a so-called situated 
approach (Greeno et aI., 1993). 

Situated approach 
The situated approach is a reaction to the dominant approach in cognitive science, i.e., the 
information processing approach (Greeno et aI., 1993). The main hypothesis ofthe situated 
approach is that the behavior of humans cannot be detached from the environment they live 
in. Hence, when modelling human processes, proper attention should be given to the relation 
between a human being and his or her environment. 

A situated agent's most important resource in determining what to do next is its immediate 
situation. The organization of activity is seen as emerging from the interaction between an 
agent and its environment (Chapman, 1991). The complexity of activity does not arise 
principally from the complexity of the agent or of the world, but from the complexity of their 
interaction. For instance, Simon (1968) notes that the complexity of the behavior of an ant is 
more a reflection of the complexity of its environment than of its own internal complexity. 
This is called emergent behaviour. 
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Implications for ECCO 
For ECCO, using the world as its own representation means that trying to represent its 
environment, in this case the elderly user, may not be a good approach. It may be more 
efficient (requiring less computing power and storage space) and more effective (supporting 
the elderly user better) to use direct perception instead. It is, for instance, possible to observe 
whether the user performs a certain action correctly or not. ECCO might also use epistemic 
actions to get more information than it can perceive at a given moment, like asking the users 
questions about their goals and limitations. 

As was done for the artificial teacher in Masthoff (1997), we want to construct ECCO as a set 
of simpler agents, each representing a certain competence of the coach. Each agent will be 
characterized by a set of behaviors based upon knowledge of and experimental and 
sociological research on the use oftechnology by the elderly_ The interaction between the 
agents and the elderly user will result in the adaptive functionality of a domain-independent 
coach. 

2.4 Connection between ECCO and the functional dontains 
As stated above, ECCO should be a coach in the sense that it coaches the elderly user in the 
use of the technology and its various functionalities. For this purpose, ECCO should have a 
specification of the functional domains. Actions of the various functional domains have to be 
coordinated and adapted to the situation of the user, and this will also be a main function of 
ECCO. In the following a first view on this is given, to be concretized in the research projects. 

Whether or not to give a signal or what the exact signal to ECCO should be not only depends 
on the status of the user's environment and his actions at that moment, but also on the 
characteristics of the user. For instance, the lung capacity of the user may be important in the 
decision whether or not to signal a certain level of oxygen and the urgency such a signal 
should have. So, the functional domains should adapt to the individual user too. 

ECCO should decide when to take an action and what action to take on the basis of these 
signals, the characteristics of the user and the history of the interaction, which includes 
previous decisions by the user and itself. Because ECCO has to be generic, it is important that 
signals of the functional domains are stated in a form that it can understand, like urgency, 
time-frame of the situation, relevance, etc. The exact type of information the functional 
domains have to provide will be determined in the research project, in the interaction between 
the researchers ofECCO and those of the functional domains. 

The functional domains signal to ECCO when they want to gather some information about the 
user, like measuring his lung capacity. They will give ECCO an indication of, for instance, the 
effort and time of the user needed to do the measurement, and the urgency and importance of 
it The exact type of information the functional domains have to provide will be determined in 
the research project. 

ECCO prioritizes the various requests for action and information gathering and decides at any 
time what kind of actions should be taken. 
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Certain information about the user may be valuable for various functional domains. For 
instance, lung capacity may be important for both the indoor air quality and the mobility 
domains. The functional domains have to agree on the exchange of information and on 
uniformity in their requests to ECCO on that issue. 

2.5 Projects with short descriptions 
Sub-projects have been identified for the design and evaluation of the agents from which the 
coach will emerge and for the gerontological and sociological research that serves as a basis 
for this design. 

2.5.1 Agents 
The postdocs and Ph.D. students should have backgrounds in Experimental or Cognitive 
Psychology, Cognitive Science or Computer Science, and an interest in broadening their 
perspective to the other directions mentioned. 

Pl.l Coaching elderly users in operating technology (post doc) 
Central issue in this project is the coaching of elderly users in operating technology. This 
coaching includes giving explanations about how to operate new functionalities, repeating 
explanations whenever needed, letting the user practice, and answering questions. A so-called 
Coaching agent, which adapts coaching to the individual elderly user, will be designed and 
evaluated. Probably this agent will be designed as the interaction between a set of simpler 
agents (as the artificial teacher in Appeal). The determination of these agents is part of the 
project, but will be based upon the experiences in the Appeal project. 
Also the formal knowledge that the agents of all sub-projects will have about the functional 
domains (for instance, the layout of the applications, their functionalities, the purpose of these 
functionalities, how to operate them) will be determined in this project, in close cooperation 
with the researchers of the functional domains and the other agent-related projects. It will be 
investigated how this knowledge can be obtained from the application designers (Q3.3). 
The continuation of this project in the second phase of the programme (yr. 5-8) will move its 
point of focus to the training system for elderly workers. This will entail a range of domains to 
be specified and made suitable for inclusion into the training system. In connection with the 
corresponding functional domain it will also be studied which dependent performance 
variables are optimal for monitoring progress and satisfaction. 

P1.2 Stimulating elderly users to use technology (post doc) 
Central issue in this project is the stimulation of the elderly user to use certain technology and 
its functionalities. This includes providing information about the advantages, overcoming 
(social) thresholds, reminding them about the functionalities and their use. Other people may 
be involved in this process, in collaboration with the functional domain Human 
Communication. A so-called Instigation agent will be designed, which adapts the persuasion 
to the individual elderly user. Probably this agent will be designed on the basis of the 
interaction between a set of simpler agents, the determination of which is part of the project. 
In addition the framework in which the agents will operate will be determined in this project, 
in close collaboration with the researchers of the other agent-related projects. This may 
include, for instance, knowledge about whether another agent is communicating with the user. 
Also, knowledge about the user may be distributed, as certain knowledge, like the memory of 
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the user, may be important for various agents and perhaps even the functional domains. 
In the second phase of the programme (yr. 5-8) a much larger variety of users is to be 
expected, which will necessitate the design of a more flexible Instigation agent, that also has 
to address a higher level of functionality. 

P1.3 Coordinating actions, suggestions, and questions (post doc) 
Central issue in this project is the coordination of actions of the various functional domains 
and actions of ECCO itself. Actions include the gathering of information about the user (e.g., 
by measuring his lung capacity or asking him questions) and making suggestions to the user 
(e.g., "open a window"). Requests from the functional domains will be prioritized and choices 
will be made from alternative actions proposed by the functional domains. A so-called 
Coordination agent will be designed and evaluated. Probably this agent will be designed using 
the interaction between a set of simpler agents, the determination of which is part of the 
project. 
In addition, the exact type of messages from the functional domains to ECCO and vice versa 
will be determined in this project, in cooperation with the researchers of the functional 
domains. The actual use of the ECCO system in existing homes and in daily life situations 
calls for a considerable extension of the Coordination Agent in the second half of the 
programme (yr. 5-8). An important design requirement will be the robustness of the agent in 
adverse conditions. 

Pl.4 Adaptive presentation of information (Ph.D.) 
The central issue in this project is the adjustment of the presentation of a message by ECCO 
to the various circumstances of the interaction. Within this adaptation process, choices about 
the presentation have to be made on the level of the modality (e.g., auditory or visually, or a 
combination of both), as well as choices concerning the accentuation and the means for 
accentuation. A systematic study will be carried out on aspects of the elderly user (e.g., visual 
acuity, hearing ability, and memory), the communication channel (e.g., background masking), 
the message (e.g., length, urgency, and relevance) that playa decisive role in the adaptation 
process and how these aspects can be registered by ECCO. Moreover, a so-called Presentation 
agent will be designed and evaluated that decides about an adequate representation of the 
message on the basis of the previously mentioned aspects. 
In the second phase ofthe programme (yr. 5-8) the focus will shift from (primarily physical) 
presentation aspects to content presentation aspects. In this, also personality characteristics 
will be taken into account, like personal preferences, education and expertise. 

P1.5 Context-dependent generation of messages (Ph.D.) 
Central issue in this project is the context-dependent conversion of abstract messages into 
(linguistic) surface representations. In this generation process, ECCO has to decide about the 
way objects will be described (syntactic form and words) and, in the case of spoken language, 
about its prosodic realization. For instance, when telling the user to press a certain button, it is 
possible to refer to the button as "the yellow button" (when it is the only yellow one), "the 
button on the left next to the one you just used", "the Phone-button" (when the user knows 
this name), or with an arrow pointing to the button in a picture. A so-called Generation agent 
will be designed and evaluated that decides about the description of the objects in the 
message. This project will foreseeably run only in the first phase of the programme (yr. 1-4). 
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P1.6 System integration 
The composite nature of the architecture of ECCO, consisting of different types of situated 
agents, that, in turn, may also be composed of agents, require an activity that focuses on 
system integration. In this project it will be analysed what are the most effective ways to 
combine agents with different functions, and how to achieve priority scheduling. Priority 
scheduling can generally not be realized on the level of the separate agents, and is strongly 
affected by external events of overriding importance. External event monitoring is carried out 
mostly by the self-thinking equipment in the functional domains. So, system integration will 
also have to include the ways in which the communication streams are organized between 
ECCO and the monitoring equipment. It is the responsibility of this project to establish the 
software interfaces, communication standards and the temporal scheduling of the deliverables 
that together constitute the ECCO system. 

2.5.2 Gerontology 
To help answer questions Ql.1, Q2.1, Q2.3, and Q2.5, technology-oriented gerontological 
research has to be done. The research has to be closely connected with the agent related 
projects mentioned above. The Ph.D. student and Postdoc should have a background in 
Gerontology, Sociology, or Experimental Psychology, and should be prepared to cooperate 
with researchers from technical backgrounds. 

Pl.7 Needs, ambitions and goals ofthe elderly user (Ph.D.) 
The central issue in this project is an empirical study of the actual target group of elderly users 
of the ECCO system in order to optimize the system's adaptive qualities and its functionality. 
The project yields a classification of the users' needs, goals and ambitions, and a demographic 
and statistical segmentation of the various aspects that differentiate the target group. Important 
themes to be studied are the users' autonomy (e.g., physical, emotional and intellectual), and 
the use of existing services in relation to the individual user characteristics. 

P1.8 Thresholds experienced by the elderly user (post doc) 
Central issue in this project is the study of psychological and sociological methods for 
supporting the behavior of elderly users by proper initiatives. An important aspect is the 
detection of certain thresholds - caused by specific norms, values and background knowledge 
- that restrain the user from employing the existing functionality; methods should be described 
that help overcome these thresholds. As an example, the use of technical equipment may be 
frightening and therefore needs careful introduction and adequate guidance without being 
obtrusive. This project will be carried out in close collaboration with project A2. Moreover, in 
this project methods will be developed for the actual user evaluation of the ECCO system. 

Inasmuch as both projects Pl.7 and Pl.8 are the gerontological counterparts of the agent 
projects PLI - Pl.6, they employ the features of the ICT as variables of interest in the study 
of needs, goals and thresholds. Against the background of the continuous development of the 
ICT functionalities and their extensions, the projects Pl.7 and Pl.8 will extend over the first 
phase (yr. 1-4) and the second phase (yr. 5-8) of the programme. 

2.5.3 Programmer 
To support the agent-related projects, a programmer is needed. He or she will be responsible 
for the implementation of the agent framework and the user interface (though the Postdocs 
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and Ph.D. students will also do some programming themselves). This function will be shared 
with the functional domain "Information and human communication". The programmer 
should have a background in Computer Science, but should have a multi-disciplinary 
orientation in the sense that he or she is very capable at cooperating with researchers from 
other backgrounds. 
Activities in this project will extend over the full duration of the programme (yr. 1-8). 

2.6 Workplan 

2.6.1 Global workplan 
We will use an iterative design process, in which design and evaluation are alternated. This 
means that the ECCO system will be designed incrementally, so that each year a more 
elaborate version of the prototype will be available, starting with a limited amount of 
adaptivity and initiative, and gradually expanding it. Within each year of the programme the 
cycle of design and evaluation has to be completed at least once. Since the architecture of 
ECCO will consist of a set of parallel operating agents that function quite independently from 
each other, the evaluation will be possible even if some of the agents are not yet implemented. 

The functional domains will serve as points of departure throughout the whole timeline of the 
program. For that purpose, regular meetings (at least once every month) will be held between 
the researchers working on ECCO and the researchers of the functional domains. The domains 
will be the test cases of the ECCO approach; 'Information and human communication' will 
serve as a first test case. During the first two years of the programme, this domain will be used 
for the evaluations. Requirements will be specified which the other domains have to fulfill to 
guarantee optimal integration with ECCO. In the third and fourth year of the program, the 
domains 'Breathing and indoor air quality and 'Work: adaptive training technologies for older 
workers' will be integrated with ECCO, but largely as simulations. 
During the first phase (yr. 1-4) of the programme, the evaluations will be done in a controlled 

experimental setting2
• During the second half of the programme experiments will mainly be 

performed in a real-life situation. Business partners may also be involved in this, to provide 
the appropriate infrastructure and technical support, and to market the results of the program. 

At least twice a year a meeting will be held with associations for the elderly, to discuss 
progress and get input and feedback. Every four years an international scientific conference 
will be organized. 

2.6.2 Workplan for the first year 
Within the framework of the global workplan described above and the research questions 
listed in Section 2, the following plan can be made for the first year of the ECCO project. A 
more detailed plan is given together with the more elaborate descriptions of the SUb-projects. 

The following phases can be distinguished: 

2. In order to get a feeling what will happen in the real world, exploratory experiments will be perfonned in real 
life. 
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1. Orientation phase. The existing literature will be reviewed, an analysis will be done on 
existing data, experts will be consulted, and reports will be written. 

2. Design phase. A prototype will be designed while trying to solve questions Q1.2, Q1.3, 
Q2.2, Q2.3, and Q3.2. 

3. Evaluation phase. Experiments will be designed, pilots will be done, experiments will be 
performed, results will be analyzed, and reports will be written. 

4. Reporting phase. The results of the first year will be reported in articles for international 
journals and articles in magazines for the elderly. 

Milestones and deliverables: 
• (Beginning of month 4) Internal reports are ritten on the literature reviews, statistical 

analysis takes place, and experts are consulted. 
• (Beginning of month 7) A prototype is available for evaluation. 
• (Beginning of month 10) Results of the evaluations will have been analyzed and reported 

in internal reports. An internal report is written on Q1.4, serving as a first draft ofa 
requirements document for the specification of the functional domains. This report is 
discussed with the functional domains. 

• (Beginning of month 13) Articles will have been submitted about Q 1.1 and the 
combination of Q 1.2 and Q 1.3 to international journals. A general paper on ECCO is 
submitted to a magazine for the elderly. 

2.7 Methodology for the experimental evaluations 

2.7.1 Subjects and method 
The subjects will be drawn from single, elderly women. The specific composition of the 
subject groups will be determined by the survey on elderly subject properties, which is the 
subject of research question Q1.1. 

The groups of subjects with experimental treatment, i.e. the application of a specific ECCO 
functionality, will be compared with the control groups, without the intervention. The 
dependent variables are the behavioral measures expected to be affected by the application of 
ECCO. They will be measured using a between·subjects design. 

Effectivity of a certain behavior ofECCO compared to other possible behaviors will be 
measured as much as possible using a within·subjects design as far as this is technically and 
experimentally possible and which is not subject to the sampling restrictions of the between
subjects design. In view of the longer term effects, repeated measures will be part of the 
design. The analyses will mainly be carried out by MANOV A techniques, complemented by 
Generalized Linear Models, which can address irregular sample size, deviations from 
normality and non-homogeneous variances likely to be encountered, and which will also serve 
as descriptive and predictive models. 

2.7.2 Environment 
During the first phase (yr. 1-4) of the research program, the evaluations will mainly be done in 
a controlled laboratory setting. For that purpose, an already operational observation room will 
be used that has been furnished like a modem living room. Physical user control actions will 
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be registered by ECCO, which will also monitor a number of environmental, or context, 
variables. 

During the second phase of the research program, the evaluations will also be done in real-life 
settings in the homes of the elderly. In that way, more prolonged use, and use in real-life 
situations will be evaluated. Similarly, logging of physical control actions by the user will 
take place. 

ECCO will be simulated by means of a computer, and be controlled by mouse, touch screen or 
speech recognition. In the early phases a regular computer monitor will probably be used as a 
screen, because ofthe higher resolution, and greater ease of programming. It can be compared 
to current television monitors. 

2.7.3 Procedure 
The procedure of the laboratory evaluations will generally consist of the following steps: 
1. Functional assessment. 
General background variables of the subject will be registered, including age, types of 
education, professional experience, visual acuity, hearing, etc., and in addition the background 
of the subject with respect to the functional domain will be registered, which is part of the test 
(e.g. use of the telephone in case of Communication, pulmonary function in case of indoor air 
quality). Finally, the goals and expectations of the subjects with respect to ECCO will be 
recorded. Some of these data will be acquired by standard tests, e.g. pulmonary function or 
visual acuity, others by a structured questionnaire. 
2. Performance analysis and usability. 
A number of tasks will be performed by the subject using ECCO or part ofit. Logs will be 
made of the actions, misconceptions, and opinions of the subject, partly by the computer, 
partly by the experimenter (on-line observation, or by analysis of the video recording). 
Actions may consist of mouse clicks, consulting a manual, doing nothing, searching a certain 
functionality, etc. The tasks will be set up in such a way that they can give an indication of 
usability, leamability, effectivity and pleasure. Both quantitative and qualitative measures will 
be taken. 
3. Performance evaluation. 
Standardized questions will be asked concerning the ease of use of ECCO, the initiative and 
adaptivity of ECCO, the acceptability, the pleasure experienced, etc. The questionnaire may 
be filled out by the subject him- or herself, or by an experimenter interviewing the subject. 

The procedure of the real-life evaluations will be similar to this, except that the subject will 
not be given explicit tasks. These tasks will emerge from the situation in the home. The 
subject's use of the equipment will be measured with logs and by having the subjects keep a 
diary. Next to direct observation of activities, their frequency of occurrence, increase or 
decrease, questionnaires will be used at various points on the time scale of use. Observations 
and measurements will be repeated at regular intervals, to evaluate long-term effects, and will 
be compared with the characteristic parameters before intervention. 
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2.8 Research network 

The management team of ECCO consists of: 
* prof. dr. D.G. Bouwhuis, TU, Eindhoven, IPO, chair (J.F. Schouten graduate school for 

user-system interaction) 
* dr. ir. R.J. Beun, TU, Eindhoven, IPO (idem) 
* dr. ir. J.F.M. Masthoff, TU, Eindhoven, IGT (idem) 
* ir. R. Ahn, computational linguistics, FL W, KU Brabant, Tilburg 
* prof. drs. 1 Moraal, TM TU, Eindhoven 
* prof. dr. A. van Bronswijk, TU Eindhoven and Utrecht University 
* dr. K. Westerterp, University Maastricht (graduate school Metabolism and Nutrition) 
* prof.dr. F. Dittmmm-Kohli, Psychogerontology KUN, Res.Sch. Psychology and Health 

Partners in the domain include: 
* KPN Research, Leidschendam, prof. dr. J. Aasman (intelligent agents) 
* Prof.dr. C.l Midden, TeMa, TU Eindhoven. (attitude measurement, personal control) (IF. 

Schouten graduate school for user-system interaction) 
* Artificial Intelligence Laboratory, Dept of Computer Science, Vrije Universiteit Brussel, 

prof. dr. L. Steels and dr. W. van der Velde (intelligent agents) 
* Philips Research Laboratories, Redhill GB, P. Wavish MA, (believable agents and agent 

scripts) 
* Prof. dr. L. Verhoeven, Orthopedagogiek, Social Sciences University Nijmegen (agent

based coaches for language training) 
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Chapter 3: Functional domain 1 
Information and human communication 

3.0 Abstract 
Human communication is not only the basis on which social networks exist, but also a 
powerful means for self-fulfilment, an effective way to obtain information and the only way to 
address social disengagement. Though some communication technology is indispensable and 
fully accepted, advanced forms pose considerable difficulties in terms of perceived utility and 
accessibility. This functional domain aims at the concurrent development and evaluation of an 
adaptive communication system 'BOGO', that makes use of the ECCO interface technology. 
During use, the BOGOIECCO system learns about the particular situation of the user and 
about her or his communication habits and social network. Accordingly it adapts its mode of 
operation, on the one hand by automating control for the user, on the other by showing 
initiative in recommending, or even establishing communication with relevant partners. 
BOGO/ECCO will thus be fully configurable for individual users, and also enable a higher 
personal involvement by providing videophone communication and coaching the user in 
navigating through applications like Internet. For this purpose BOGOIECCO features a 
special Internet site with an extremely simple control interface, but giving access to more 
complex navigation as desired. Behavioural effects of the special communication 
functionalities will be measured in terms of independence and well-being; in addition effects 
on the social network of the user and its support function will be explored. 

3.1 Background and Scientific Framework 
Information and communication are basic human needs which are strongly supported by 
technology in our contemporary society. Currently, the telephone, radio and television playa 
very important role in the daily life of the elderly. Other information and communication 
technologies (ICTs), like videophone, fax, e-mail and the Internet, are rapidly penetrating 
society. However, these new means are hardly used by the elderly, because the functionalities 
of these systems are obscure and the interaction with them is cumbersome, unnatural and 
complex. This is not only disturbing because it excludes the elderly from part of society, but 
also because the new ICTs in particular could be important enabling factors for maintaining 
and improving the social network of elderly people, and for delivering information tailored to 
the actual needs of the elderly person. 

3.1.1 Social networks 
Both the size and the composition of the social network of a person change with age. After the 
working life professional contacts are suddenly reduced and people become more dependent 
on the primary network of family, neighbours and friends. On average the size of this network 
decreases with age, mostly by death of members that are not replaced (Knipscheer et ai, 
1995). VanTilburg (1995) reports a decrease of the network size from over 16 for people in 
their mid-fifties, to about 10 for those in their late eighties. In the case of the death of a partner 
the social network shrinks again, but may also gradually assume a substitute role for the lost 
partner. Furthermore, the 'proximate network' (Broese van Groenau, 1995) consisting of 
friends living at close range or neighbours, appears to be important for supporting the 
maintenance of independence. Many older adults (>46%) participate in informal care for 
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other elderly (Muffels & Houdenhoven, 1996) constituting a group of people with which one 
can have a good conversation, on which one can depend, and whom one really understands. 
Such a social network can be an effective counterforce to 'disengagement' (Leene & Gulikers, 
in Baars et aI., 1994), i.e., the phenomenon that the elderly tend to withdraw from the social 
environment and other responsibilities. Though only some 5% of the elderly feel isolated, the 
group of socially passive elderly, characterised as 'vulnerable and risky' amounts to 30% 
(Muffels & van Houdenhoven, 1996; CBS, 1993; CBS, 1995). Various studies (de Jong
Gierveld & van Tilburg in Knipscheer et aI. 1995; Baltes & Baltes, 1988) have confirmed the 
positive effects of social networks on prevention and alleviation of loneliness. Intensive 
contacts with the social network and developing new personal relationships is considered to 
be crucial by these authors in this respect. Carstensen (1992) stresses the importance of 
socially integrating relationships in observing that in choosing selectively supportive social 
relationships, older adults can derive well-being and avoid loneliness. 
While the sociological aspects of the life of older adults have been studied widely, the current 
functional domain focuses on communication as an important enabling factor for maintaining 
or expanding the social network and increasing its quality. 

3.1.2 Information provision 
Information relevant for the elderly person may be available in many places. This information 
may concern assistive devices, special services (e.g. housing, care and transportation) and 
regulations. For various reasons, the information is difficult to access and thresholds for 
consulting it may exist on various levels (De Klerk & Huysman, 1993). The elderly may not 
know where to get it, may be unaware about its existence, or are unable to get the information 
due to physical or cognitive impairments. Technological communication equipment and 
services (e.g., the electronic highway) may be important tools to overcome these thresholds 
and may also help the information provider to address the information to the relevant 
individuals (Willems & van den Wildenberg, 1996). Yet, up to now it has been unclear how 
this can be implemented in an effective manner. 

3.1.3 Objectives 
The first objective is to extend the communicative repertoire of the elderly by making new 
ICTs and making new functionalities within existing ICTs accessible. In a system called 
BOGO, functionalities will be integrated in accordance with the goals of elderly users with a 
user interface supported by the ECCO system. 
The second objective is to support the communication process by overcoming thresholds. 
BOGO will be designed to actively stimulates the user to start communication and suggests 
topics, partners and means for the communication. For instance, a user may be reminded of a 
birthday, may be encouraged to join a bridge club, may be encouraged to browse an Internet 
page on transportation, or may be given the suggestion to use a video connection as a medium 
for communicating with distant relatives. In this way, the social network of an elderly user 
may be maintained or improved. 
The third objective is to improve the information provision for the elderly. BOGO will make 
it easy for elderly users to search in and browse through information and will call the attention 
ofthe user to information that is relevant for him or her. 

Care organizations and municipal authorities have large amounts of information relevant for 
elderly at their disposal, which at many places is in the process of being automatized. These 
databases are used to arrive at assessment of evidence (indicatiestelling) concerning queries 
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by elderly, but these assessments can generally only be specified on a fairly global level. The 
much more specific user modelling, as realizeable in ECCO, should enable to arrive at 
individually much better focused answers, solutions and recommendations. 

To reach these objectives, it will be useful first to analyse the components of the 
communication process itself: 

1. Determining when to communicate. The moment of communication may be 
determined by the occurrence of a certain situation, like meeting someone in the street, feeling 
ill, feeling lonely, needing certain information, needing someone to fix the washing machine, 
etc. It may be determined by habits, like always calling someone on his birthday. It may be 
determined by another person contacting the user. 
2. Determining what to communicate about. Communication may be intended for 
information retrieval or information provision. There is, however, not always a well-defined 
topic for communication. Often communication is purely of a social nature, just intended to 
keep in touch, to talk with someone else and let the conversation emerge. 
3. Determining with whom to communicate. Various persons may be available to 
communicate with, both when communicating for fun and for information retrieval. 
Communication is possible with a particular person known to the user (for instance, a 
relative), a person still unknown to the user but selected on the basis of certain criteria (for 
instance, a plumber), a particular group of persons known to the user (for instance, the bridge 
club), or a group of persons still unknown to the user but selected on the basis of certain 
criteria (for instance, people potentially interested in starting a chess club). The options 
available depend on the medium for communication. 
4. Determining how to communicate. Various means may be available for the 
communication like using a telephone, e-mail, internet, a personal visit, etc. The choice may 
depend upon characteristics of the user himself (like mobility, perception, available time, 
available money, experience with the means), characteristics of the person(s) to communicate 
with (like distance from the user, health, relation to the user), and characteristics of the topic 
of communication (like urgency, emotional implication). 
5. Establishing the communication. Depending on the means of communication it may be 
more or less difficult to establish the communication, i.e., operate the appropriate ICT. For 
instance, it may be more difficult to use the internet than to write a letter. This depends on the 
experience of the user and the user interface as such. 

3.2 Research questions 
In order to support the various components in the communication process, questions have to 
be answered on the following topics with respect to the elderly user: 
• Ql Why and how do people want to communicate and can a classification of the 
different reasons be established? 
The reasons for communicating can be various. Sometimes people just want to talk about a 
specific topic without having a particular person in mind, but in other cases the person is 
important. Also, particular (regular) events, such as a birthday or an appointment, may be a 
reason for communicating. 
• Q2 What thresholds prevent elderly people from using specific communication 
means? 
People may have no knowledge of the existence of a particular functionality or are unable to 
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control it. But also psychological and sociological thresholds may play an important role, such 
as the fear of imposing oneself on another person. 
• Q3 How can people be encouraged to use specific functionality? 
In order to answer this question, gerontological research on the previous questions is needed. 
Based on the outcome, strategies for support, such as coaching and guidance, should be 
developed. 
• Q4 Which aspects of the communication process can be supported by BOGO? 
For instance, if people want to communicate by topic, the application should be able to 
determine the topic through interaction with the user and select the communication partner on 
the basis of this information. Moreover, the preference for particular communication means 
may depend on the communication partner, so default settings can be built in. An other 
important aspect is the registration and monitoring of the relevant information from the 
elderly user in order to adapt this support to the individual elderly user. 

These research questions will be answered in the framework of the following constraints: 
• The basic objective of enriching the communicative repertoire of the elderly in a way 
that poses minimal cognitive and ergonomic barriers will be reached by employing the 
features of the interface technology of the ECCO system. Thus, design is directed towards 
overcoming the threshold to use technology. This appears to be especially relevant for women 
(Baars, Knipscheer & Schuyt, 1994). It is expected that the threshold to engage in social 
participation will be lowered or removed, inasmuch as reluctance for it is addressed by an 
appropriate level of system initiative. 
• Individual configurability of the communication system is an important requirement. 
Current commercial systems have a low level of compatibility and are installed such that 
interconnection and simultaneous use is difficult and cumbersome. The system will also have 
to provide a communication channel that enables high personal involvement, and for 
telephone communication to be provided by videophone connection (Masthoff, Beun & 
Bouwhuis, 1997). Involvement should also be increased by system initiative, demonstrating a 
demand character that is acceptable in the daily life situation of the older adult. 
• Next to the support functionality, subserving compensation and competence, the 
system should also provide added value allowing the user to become acquainted with new 
functionality, e.g. exploring the Internet, for which adaptive coaching will be available (cf. the 
ECCO functionality, and the adaptive coach in the functional domain 'work: adaptive training 
technologies for older workers '). 
• The effects in the nature of the evolving social network of the user caused by type and 
intensity of the intended forms of communication will also be monitored with respect to 
participation level and support character (van Tilburg, 1992). 

3.3 Projects with short descriptions 
In this functional domain four project are foreseen in phase 1 (yr. 1-4), divided into two Ph.D. 
projects and two postdoc projects. 

P2.t Communication needs and self-sufficiency (Ph.D.) 
Communication and social contact are key issues in the well-being and independence of the 
older population. This study will provide knowledge on communication needs and habits, as 
well as expectancies and capacities of relevant groups of elderly people participating in the 
study. This information will be used for the design and implementation of the BOGO 
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communication system, and otherwise serve as a baseline as to what is feasible with current 
communication technology. Functionality and efficacy of this system may exert their 
influence on independence and well-being in several ways. Firstly, satisfaction with the partial 
functionalities of the BOGO, and how these meet the needs of the users are important factors. 
In addition, feelings of control and competence that come from using the system effectively 
will also be important determinants of quality of life. Evaluation results obtained will also be 
employed to optimise design choices for the interface of the communication system and 
ECCO. 

P2.2 Communication and social support networks (post doc) 
The aim of this study is to assess the changes in the social network that evolve as a function of 
the communicative intervention provided by the ECCOIBOGO functionality. The effects will 
probably be very different for elderly people in different situations, e.g., the groups involved 
in elderly care, the vulnerable, or risky groups, the group suffering from loneliness, but also 
people with specific diseases or function loss, or with different spending levels. Special 
methodology, tailored to the analysis of network composition, will be employed to assess how 
the networks change themselves, both in size and nature, and what type of interaction and 
support they enable, ultimately resulting in increased, or maintained independence. 

P2.3 Internal communication: control of domotics (Ph.D.) 
Whereas most ICT will be directed at external communication, outside the home, it is in 
principle possible to connect domestic equipment to it as well. The collection of electronic 
home products and their interconnection is called domotics. For the interconnection backbone 
several so-called 'Home-Bus' systems and protocols have been proposed, predominantly in 
the European Research scene, but most of them from a purely technological perspective. In 
this project it will be attempted to realise an internal-communication control layer, on top of 
ECCO, that enables elderly to control or to monitor domestic equipment that plays a 
prominent role in the daily life of the elderly person. This project, therefore, does concentrate 
on the effectivity and acceptability of control, rather than on the issue if interconnection of as 
many as possible devices. Central research questions are then what are relevant and desired 
messages, or forms of feedback from the equipment, what is desirable to control remotely, and 
how can elementary security functions be integrated. In the first phase of the project (yr. 1-4) 
the focus will be on relatively few and simple products. The second phase (yr.5-8) will 
encompass more devices, (especially 'smart' devices), and focus on the subjective added 
value of broader-based interconnection, also with external communication systems. In this 
phase the level of control, specifically the trade-off between system autonomy and personal 
control will be studied. 

P2.4 Information provision for the elderly with new ICT (Ph.D.) 
The central issue in this project is the support of information retrieval by elderly users, and 
accordingly, concentrates on design and evaluation. The core of it will be the BOGO system 
that actively encourages users to access relevant information. Currently, the BOGO system is 
essentially a shell of the Netscape programme, with a much simplified interface, covering a 
range oftopics of direct relevance to the elderly, like health, care and housing information 
with the connected legal provisions. this system will be able to learn characteristics of the user 
and his or her situation and adapt the information priovision to these. Special attention will be 
given to extracting high-level goals and needs of the user in order to map these onto the 
relevant information available from the providers. 
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Care organisations and municipal organisations have supplied information for this system and 
will continue to do so. An important component of the envisaged system is the extension of it 
to Internet, where transparent control is a main design consideration. 
In the first phase of the programme (yr. 1-4) the BOGO system will be studied largely as a 
laboratory application; in the second phase (yr. 5-8) real-life settings will be studied, while the 
information base will be linked with those of the regional care organisation. Making use of the 
user modelling capabilities of the system, it will be attempted to attain a much improved and 
better focused assessment of evidence in the case of queries directed at the care organisations. 

P2.S Supporting communication by the elderly (post doc) 
This project concentrates on the support of commucation by elderly users with new ICTs. The 
project is the counterpart ofP4, which focuses on the design and evaluation of specific ICT 
technology. Here, it will be studied what are effective prompts and recommendations that 
actively encourage users to communicate, and to suggest suitable communication partners and 
means, adapted to the characteristics of the user and the communicative situation. Users will 
be studied in communicative situations in which functionalities of various existing ICTs (like 
telephone, videophone, Internet) are integrated and made accessible with the use of the ECCO 
system. Departing from existing communication behaviour, it will be attempted to expand the 
communicative repertoire that the user can regard as actively available. 
As a partnering project ofP4, it will study the behavioural characteristics in interaction with 
ICTs throughout both phases of the programme. 

3.4 Research network 

The management team of the domain 'Information and Human Communication' consists of: 

* prof. dr. D.G. Bouwhuis, (TUE, IPO), chair (IF.Schouten graduate school for user-system 
interaction) 

* dr. ir. R.J. Beun (TUE, IPO) (idem) 
* prof. dr. H.C. Bunt (KUB, Computer Linguistics) 
* dr. H. de Ridder (TUE, IGT) (J.F.Schouten graduate school for user-system interaction) 
* professor Human Communication Technology IPO, Eindhoven (vacancy, to be nominated) 

Partners in the domain include: 

* KPN Research, Leidschendam, prof. dr. J. Aasman, prof dr. E. Mante. (new communication 
devices, smart products and intelligent agents) 

* Prof. dr. K. Knipscheer, Department of Sociology and Social Gerontology, VU Amsterdam. 
* CGL (Stichting Centrum voor Gesproken Lectuur), Grave NL. drs. M Verboom, drs. A 

Kruijthoff (spoken news for poorsighted and blind elderly.) 
* Prof.dr.C.J. Midden, Ir. Y. Slangen-de Kort, TeMa, TU Eindhoven. (attitude measurement, 

personal control and persuasive communication) (J.F.Schouten graduate school for 
user-system interaction) 

* Prof. dr. RlA. Muffels, Sociale Zekerheidswetenschappen, FSW, KU Brabant, Tilburg. 
(gerontology; needs and life style) 

* Dr. H. Hoeken, Tekstwetenschap, FL W, KU Brabant, Tilburg (newspaper communication) 
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Chapter 4: Functional domain 2 
Breathing and indoor air quality 

4.0 Abstract 
In 30-50% of the 55+ population it is the respiratory system rather than the cardiac system 
that is the main limiting factor for the energy expenditure capacity for work, housekeeping 
and hobbies. A reversible hyperreactivity of the lung tissue explains a part of this problem. 
Research in this domain aims at obtaining an optimum level of energy expenditure capacity to 
increase and stimulate both independence and physical activity The increased insight should 
lead to algorithms and discriminating tables which, in combination with the signals from new 
monitors, will serve as base-material for the horizontal research project 'ECCO' of this 
research program. The resulting health monitors, will be suitable for routine use by older 
people in their own environment. 
Communication between an individual and monitors, as well as feedback from a monitor to 
the individual takes place by means of the BCCO guidance system, while intra-monitor 
reasoning and advice construction is dealt with through the application of new integrated
circuit technology and building physics software (part of this will be financed separately, but 
it relates directly to the NWO proposal). The monitor system for older people will not only be 
researched and developed, but also tested and optimised in field experiments. The target group 
of these tests will predominantly consist of older women as the ratio women-men for older 
people is about 2: 1. 
Another application of the environmental monitor can be found in various sectors of business 
that want to optimise their consumer products for older persons. 

4.1 Background 
Cardiac capacity is believed to be the main limiting factor for energy expenditure capacity in 
man (Pendergast et aI., 1993). However, in an appreciable part of the 55+ population (30-
50%) subjects have acquired lung function decreases to such an extent that gas exchange in 
the lung becomes the main limiting factor (Cotes et al., 1991). 

The selection of the functional domain 'Breathing and indoor air quality' is based upon the 
national list of major chronic health problems among older people, in which lung problems 
figure prominently (Ruwaard & Kramers, 1993). Among the reasons for such breathing 
problems are the smoking of cigarettes, intensive and long-lasting exposure to other 
pollutants, and insufficient treatment of asthma earlier in life, and certain hereditary 
conditions, such as aI-antitrypsin deficiency (Siafakas et aI., 1995). 

The breathing problems are identified as 'CARA' in the Dutch language and are variably 
described as asthmatic bronchitis, chronic bronchitis, lung emphysema and COPD (Chronic 
Obstructive Pulmonary Disease). In all cases part of the lung tissue used for gas exchange is 
destroyed, another part is inflamed, leading towards bronchial hyperreactivity towards all 
sorts of impurities in the inhaled air. Usually, allergies and allergen exposure are of less 
importance for the lung complaints. Persons affected experience breathlessness and extreme 
fatigue during normal household activities, work or physical sports (Jones & Killian, 1991). 
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Slowly employment, daily physical activities, housekeeping and personal care become 
impossible and patients will even have to administer themselves pure oxygen to keep on 
breathing properly. 

Exposure to pollutants not only leads to breathlessness but also tends to increase the degree of 
hyperreactivity of the lung tissue, causing even more (subjective) symptoms. However, the 
situation is partially reversible: avoiding harmful exposures will slowly cause a decrease in 
the inflammation (Siafakas et aI., 1995) that is associated with a higher energy expenditure 
capacity. This, in turn is connected to an increased capacity to perform domestic duties or 
physical activities. From the literature the effects and after-effects of passive and active 
smoking are best known. 

A voiding harmful exposures is frequently advocated by treating physicians and other health 
professionals. The natural standard in this respect has resulted in an information leaflet of the 
Dutch Asthma Foundation stating all the changes patients should make in house keeping and 
interior decoration (Astmafonds 1995). The leaflet concerns allergic asthma of youngsters as 
well as chronic bronchitis and lung emphysema of elderly. 

A number of thresholds are experienced by patients and other inhabitants of the same home 
when thriving towards avoidance through household measures. Relevant pollutants are not 
always measurable directly with the human senses. Changing dwelling routines is hard to do, 
especially when the resulting dwelling is less comfortable or difficult to maintain. These 
problems have mainly been studied in case of families with asthmatic children and adults 
(Kniest 1990, Schober 1991, Kort 1994, Koren 1995), but presumably these thresholds are as 
important or even more important in case ofthe elderly (ongoing Ph.D. Research of M.C.L. 
Snijders at EUT). 
The results obtained with special house keeping and interior decoration may also be obtained 
by optimized ventilation and heating (Schober 1991, Bronswijk & Pauli 1996), but this 
proved not practical since a considerable and year round increase in ventilation rate tends to 
increase energy consumption of dwellings (an environmental issue) and decrease thermal 
comfort (a personal issue). 

Independent living therefore can be enhanced through indoor air improvements if an older 
person has opportunities for early detection and an adequate and dynamic response to health 
threatening situations. With this possible extra lung-capacity in mind, new user-adaptive 
physical activity-assessment aids may be used to optimise an active lifestyle for the older 
individual, as shown in the functional domain 'Personal mobility: optimisation of an active 
life style'. 

To conserve health is to retain and enhance the capacity for independent living and pursuing 
other goals in the field of physical and mental aspirations or ambitions. 
Research in the domain 'Breathing and indoor air quality' will focus on conserving health by 
increasing breathing capacity through improved indoor air quality. 

45 



4.2 Research questions and scientific framework 

4.2.1 Aim of research 
'Breathing and indoor air quality' focuses on older persons with health complaints related to 
chronic bronchitis or COPD (Chronic Obstructive Pulmonary Disease), who are otherwise 
healthy. The purpose of research in this area is to improve the lung function by diminishing 
indoor pollution in a partly automated and partly user-driven way, an example of 
configuration management by the older person. 

The more exact aim of this project line is to obtain the optimum level of energy expenditure 
capacity of the subjects in order to maximise the freedom of functioning of the older 
individual. This will increase fitness making daily activities both less difficult and less 
tiresome to perform. Consequently, both independence and physical activity of the older 
person may increase. Environmental protection norms will be thrived at by means of a 
dynamic dwelling ventilation regime. 

To obtain these goals: 
(1) Relevant variables are first identified and then assessed using interviewing techniques as 
well as innovative and integrated monitor technology and computer simulations to describe 
the needs of the older persons, the purity of the inhaled air, the amount of fresh air needed to 
infiltrate the dwelling, pulmonary and cardiac function and physical activity level, 
(2) Advice is given and particular actions are taken manually or automatically, such as (partly) 
opening or closing of domestic ventilation devices or reducing or increasing the personal 
activity level. 
(3) Within ECCO (in cooperation with this domain) a training procedure will be developed 
according to the principles of national health education (GVO in Dutch). 

In addition information is used that is generated in the functional domain 'Personal mobility: 
optimisation of an active life style'. 

4.2.2 Air pollution: indoor versus outdoor 
Several air pollutants may harm a person with COPD-like symptoms, even at concentrations 
well below the effect limit for non-affected persons. 

Older people spend about 90% of their time indoors. In the Netherlands indoor pollution is 
more extensive than outdoor pollution, aggravating hyperreactive (and allergic) lung diseases. 
It is interesting in this respect that affected persons are usually able to exert a higher energy 
expenditure (in the less polluted) outdoors, as compared to (the more dirty) indoors. In an 
ongoing Ph.D. project (drs. Marielle C.L. Snijders, EUT) the quantitative relationship 
between pollutants, symptoms and energy expenditure capacity is under study. 

The lung capacity of an older person could be increased with the help of an integrated monitor 
for indoor air quality, which also gives feedback to technical interventions in the home, part of 
them perhaps automated. But before this practical result becomes possible, a number of 
scientific and technological questions should be answered. 
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4.2.3 Health classification for dwellings 
The Dutch Building Code (,Bouwbesluit') guarantees a certain minimum level of indoor air 
quality in terms of a minimum air exchange rate, without explicitly asking for a certain 
acceptable maximum risk level for (lung)diseases. This is in contrast to the European 
guidelines (EC, 1994) or the national legislation pertaining to the workplace (,Arbo-wef). 

In a recent study of the EUT in cooperation with TNO and financed by the Dutch Ministry of 
Housing it was shown that a low level of lung disease risk may be obtained in two ways: 
(a) changing ventilation, heating and cleaning behaviour ofthe inhabitants, or 
(b) designing new dwellings with much higher air exchange rates (3 different classes are 
distinguished: *** health optimum, ** intermediate level, * legal minimum). 
In both ways thermal comfort may be at stake, as well as the politically required decrease of 
energy consumption for heating of buildings. The projects A2.1 and A2.2 (described in 
paragraph 4.3.1) further develop the preventive concept of the dwelling and household 
activities. 

In principle, the technology needed to obtain sufficient air exchange between indoor and 
outdoor is available. Using it efficiently means reacting quickly and properly on pollution 
levels exceeding individual hygienic limits. These levels, however, are hard to assess with 
human sense-organs only. Even if actual pollution levels could be known continuously, 
keeping track of them and reacting to them by opening and closing ventilation devices would 
interfere with normal household behaviour. This interference with 'normal' behaviour leading 
to non-compliance was also found in households of a much younger age-category: families 
with young and asthmatic children (Almost completed Ph.D.project of drs. Anneke M.T. van 
Lynden-van Nes, EUT). Minimising personal risk through individually adaptive technology, 
partly automated and partly manual, could be the answer. This constitutes the main interest of 
the domain 'Breathing and indoor air quality'. 

The following questions should be answered in the area of building technology before an 
effective air exchange management system can be designed: 
Q 1.1 Which are the 'real-time' quantitative relationships between actual air-exchange rate 
and efficiency on the one hand, to indoor-outdoor temperature, humidity, and pressure 
gradients and size, type, form of existing ventilation devices on the other? (most common 
devices in dwellings of older persons included). 
Q 1.2 What are the quantitative relationships between the air-exchange rate and efficiency 
on the one hand and the actual removal of indoor pollutants (such as moisture, carbon dioxide, 
dust) on the other under different outdoor conditions? 

4.2.4 Monitoring 
Monitoring has a prominent place in the research proposed. The respective monitors will, after 
their initial development (mostly outside the NWO proposal, in the A-projects), be tested in 
field experiments and then be optimised for health results. Two thirds of the target group 
included in these tests will consist of women. 

The basic scientific and technological know-how for the development of both the personal and 
the environmental monitor is available (Van Putten, 1996). However, the integration and 
application of this knowledge demands creativity and innovative approaches. Current 
technologies are not yet able to achieve an effective configuration management in the living 
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environment of the older person. This includes the combination of the different sensors, as 
well as size, shape and general design of the portable and fixed monitors. 

The following research questions should be answered: 
Q2.1 In which way can the signals of a heart rate sensor, a physical activity sensor and a 
lung function monitor be combined to assess the personal situation accurately and effectively? 
Q2.2 What are the specifications of an integrated personal monitor that may be used 
without causing discomfort to the user? 
Q2.3 How can an environmental monitor and a personal monitor be integrated to form an 
effective Indoor Air-quality System? 

4.2.5 Individual coaching 
Individual coaching tailored to the needs of the consumer will be effected through the ECCO 
coaching system. Projects included in the central research domain (ECCO) aim at filling in 
the knowledge gaps in: 
1. Man-monitor interfacing. 
2. Coaching the older consumer with the air quality needed for health and comfort. 
3. Training in the use of the combination of air-quality monitors and personal monitors. 
The results of the domain 'Breathing and indoor air quality' will consist of integrated sensor 
circuitry and of algorithms and discrimination tables that fit the input requirements of ECCO. 

4.3. Projects with short descriptions 
Projects in this domain are divided into endeavours within (P-projects) and outside (A
projects) the proposed NWO-program. The A-projects mainly concern the utilisation of the 
designed technology. Regular interfacing of these two types of projects is foreseen. Therefore 
the total domain is shown below. 

4.3.1 Phase 1 (yr. 1-4) 

P2.1 Real-time effectiveness of common ventilation devices and systems (post doc) 
Summary: Dwellings to be investigated corne from the homes studied in the SGO Research 
Program 'Allergy' that started in December 1996. In total 300 patients (150 children and 150 
adults) and their dwellings are included in the SGO program. The humidity level of these 
homes is known (measured as house dust mite allergen content of dust from textiles). A 
sample of20 homes will be selected to monitor indoor-outdoor differences in air-humidity, 
carbon dioxide concentration and the concentration of particulate matter in the air in a summer 
series (July-August) and a winter series (December-February). Results will be used to improve 
the algorithms that describe the relationships between ventilation and human exposure to 
pollutants. The SGO-research crew have agreed to cooperate. 
Content and dates of deliverables (if the project starts in January 1998): Measuring report of 
summer situation (October 1998), Measuring report of winter situation (April 1999), Final 
Report (November 1999) 
Duration and Budget: 2 years (in total I Y2 man year post doc); an investment ofHfl. 50.000 
is needed for special instrumentation; travel cost Hfl.6.000. 
Team: Center for Building Research TNO-TUE (ir. Renz van Luxemburg, ir. Cor E.E. Pernot, 
prof.ir. Paul G.S. Rutten), EUT (prof.dr. Johanna E.M.H. van Bronswijk, drs. Marielle C.L. 
Snijders), UU (prof.dr. Carla A.F.M. Bruijnzeel-Koomen). 
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P2.2 Indoor environment and Chest Disease (ph.D.) 
Summary: 55+ Year-old patients with asthmatic or chronic bronchitis will be selected from 
among a homogenous working population that is exposed both in its dwelling and working 
environment to comparable impurities in the air, in order to: 
(1) check the reliability of current measuring principles that are used for longer periods, and 
(2) construct reliable algorithms for the relationship between exposures and lung function in 
home and working environment. This project should be started after completion of the summer 
measurement series of project P2.1 (September 1998). 
Content and dates of deliverables (start September 1998): January 1999 (Report on 
measuring program and patient selection), January 2001 (Report on measurement results), 
September 2002: Ph.D. Thesis completed. 
Budget: An investment ofHtl 50.000 is needed for special instrumentation; travel costs about 
Hfl. 4.000 per year. 
Team: Prof.dr. Johanna E.M.H. van Bronswijk, prof.drjr. Anton F.P. van Putten (promotors), 
S.H.E. van Bronswijk (Ph.D. Student), the researchers ir. Cor E.E. Pernot and drs. Marlelle 
C.L. Snijders and the family physicians of the patients. 

P2.3 Efficacy and effectivity of Monitor Guidance (post doc) 
Summary: In the 20 SGO-dwellings of project A.l ventilation devices will be installed that 
automatically react to an increase in the indoor pollution leveL The object is to construct a 
reliable system to manage the indoor air quality in relation to lung complaints of the patients. 
This project will start after completion of Al (June 1999) 
Content and dates of deliverables: Report on selection of ventilation regulation device 
(October 1999), Final Report (December 2000) 
Duration and budget: 1 1/2 years (in totall man year post doc); an investment ofHfL 30.000 
is needed for special instrumentation to be built into the 20 dwellings; travel cost Hfl. 6.000. 
Team: Center for Building Research INO-TUE (ir. Renz van Luxemburg, ir. Cor E.E. Pernot, 
prof.ir. Paul G.S. Rutten), EUT (prof.dr. Johanna E.M.H. van Bronswijk, drs Marlelle C.L. 
Snijders), UU (prof.dr. Carla A.F.M. Bruijnzeel-Koomen). 

Applied projects related to the NWO programme and separately financed 

A2.1 Health risk classification of sustainable dwellings (VROM project) 
Summary: Subjects of investigation are so-called sustainable dwelling projects (,DuBo
woningen'). Disease risks and environmental factors of DuBo and non-DuBo dwellings 
environments will be compared, while simultaneously the Health Risk Classification for 
dwellings to the outdoor environment is extended. Special attention will be paid to the most 
vulnerable groups in society: children and older persons. This project is in an advanced 
concept phase, and should start in August I September 1997. Financing comes from the 
Ministry of Housing (VROM) and the National Housing Corporations Association (NWR). 
Content and dates of deliverables: report brainstorm sessions (October l, 1997), report 
literature research (January 1, 1998), Report outdoor measurements (January 15, 1998), Report 
indoor measurements (February 1, 1998), Final report (March 1998) 
Duration: 8-9 months 
Team: Allergo-Consult BV (dr. Ludovicus G.H. Koren, dr. Gerd Schober), Center for 
Building Research INO-TUE (ir. Renz van Luxemburg, ir. Cor E.E. Pernot, prof.ir. Paul G.S. 
Rutten), Natuurmuseum Rotterdam (dr. Jelle W.F. Reumer), NWR Quintis BV {ir. Frans 

49 



Horst), EUT (prof. dr. Johanna E.M.H. van Bronswijk), UU (prof.dr. Frans van Knapen, 
prof.dr. Carla A.F.M. Bruijnzee1-Koomen). 

A2.2 Towards a hygiene code in Private Households (HIGB project) 
Summary: A hazard analysis of household activities will be performed, based on the actual 
situation in the Netherlands. Results will be used among others in the formulation of new 
health advices for the elderly. 
Content and dates of deliverables: After Phase 1: Technical document with HACCP
analysis of household activities; After Phase 2: different products to spread the knowledge 
across Dutch households 
Duration: Phase 1: one year (Report in September 1998), Phase 2: not specified yet 
Crew: ir. F. De Vries-Pels (Project Co-ordinator), together with researchers from a number of 
companies and universities (including EUT, prof.dr. J.E.M.H. van Bronswijk and LUWIWAU, 
prof.dr.J. Oosterom). 

A2.3 Title: Multi-sensor Microsystem for Pulmonary Function Diagnostics for 
COPD and Asthma Patients 
(Craft II BIOMED Proposal Nr. BM-ST -9112) 
Present state: strongly recommended for funding 

Summary: The microsystem will replace the mechanically operating Peak Expiratory Flow 
meter and will offer improved diagnosis of chronic obstructive pulmonary diseases, automatic 
data storage, and user friendliness for all ages. The proposed micro system is intended for the 
simultaneous measurement of parameters such as 1) Peak Expiratory Flow, FEVj, FVC, etc, 2) 
temperature, 3) relative humidity, and 4) pressure. The aim is the integration in full of all the 
sensors into a single silicon chip. 
Key issues will be the need for dynamic sensor modelling, its housing, and packaging to 
obtain optimal performance. An important part of the project is a comprehensive clinical trial 
with a selected group of asthma andlor COPD patients. 
This project will be started in January 1998. 
Content and dates of deliverables: Milestone 0: conformity for all technical specifications 
and ergonomic aspects and set-up for the clinical trial, Milestone 1: design, sensor housing and 
translation of requirements into technical specifications, Milestone 2: redesign stage, 
Milestone 3: assembly of micro system, Milestone 4: final optimisation and clinical test. 
Duration: 2 years 
Team: AnMar Research Laboratories BV (prof.dr. Anton F.P. van Putten), Middlesex 
University, London, UK (dr. R. Bayford), EUT (prof. dr. Johanna E.M.H. van Bronswijk, drs. 
Marielle C.L. Snijders), Jaeger GmbH, Hoechberg, Germany (DipLIng. R. Eichler); family 
physicians and pulmonologists of the patients included in the project. 
Other partners include University of Bordeaux (prof.dr.C. Pellet), University of Leuven 
(prof.dr.B. Puers), University ofCoimbra (prof.dr.C. Correia), ISA Ltd, Lisbon (Mr.A. 
Morgado, Msc) and Hymec BV, Sittard (Mr.R. ten Wolde). 

4.3.2 Advanced monitors (starting 1-2 years after start of Phase 1, yr 3-6) 

P2.4 Optimisation of specification of hardware design for an environmental monitor 
(post doc) 

Summary: The design of an accurate, small and effective environmental monitor (with 
hardware integration) should be specified (both as a ground station in the home and as a 
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mobile station carried by the older consumer). Incorporation into normal dwellings is a point 
of special interest (for the actual construction of the monitor a A-project will be formulated). 
In the last year of this project field experiments in dwellings take place. 
Content and dates of deliverables: Report: overview of environmental monitoring in relation 
to lung complaints (June 2000), Specifications of the ground station (June 2001), 
Miniaturising the mobile station (June 2002), Final Report (December 2003) 
Duration: 2000-2003 

P2.5 Postdoc project: Optimisation of hardware design for a personal monitor 
(post doc) 

Summary: The design of an accurate, small and effective personal monitor (with hardware 
integration of heart rate, physical activity and lung function sensors) should be specified (both 
as a ground station in the home and as a mobile station carried by the older consumer). Use in 
and outside dwellings is a point of special interest (for the actual construction of the monitor 
an A-project will be formulated). In the last year ofthis project field experiments in dwellings 
will take place. 
Content and dates of deliverables: Report: overview of personal monitoring in relation to 
lung complaints (June 2000), Specifications of the ground station (June 2001), Miniaturising 
the mobile station (June 2002), Final Report (December 2003) 
Duration: 2000-2003 

4.3.3 Phase 2 (yr. 5-8): Final integration and system requirements 

During this and the preceding phase a number of A-projects will be planned and executed, 
concerning: 
- prototypes of the environmental monitors 
- prototypes of the personal monitors 
- a prototype calibration station for Health Centers where the older persons can have their 

sensor systems calibrated at regular intervals. These A-projects are not detailed here. 

The constructed prototypes will also be used in the NWO projects. 

P2.6 Measuring and reasoning algorithms and discrimination tables (Ph.D.) 
Summary: Questions to be answered in this project concern the usability ofthe monitor 
principles by the ECCO coaching system. The part of the additional reasoning that should be 
incorporated in the hardware should be decided on. 
Content and dates of deliverables: Yearly activity reports, Ph.D. thesis after 4 years. 

P2.7 Actual usability and effectivity (Ph.D.) 
Summary: In this final project the actual handling and use of the monitor system by the older 
consumer is studied, as well as its effect on lung capacity. 
Content and dates of deliverables: Yearly activity reports, Ph.D. thesis after 4 years. 

4.4 Research Network 
The management team of the domain 'Breathing and indoor air quality' consists of: 

*prof.dr. Johanna E.M.H. van Bronswijk (EUT, UU), chair 
*prof.dr. Chris H.M.M. de Bruijn (EUT) 
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*prof.dr. ir. Anton F.P. van Putten (Anmar Research Laboratories BV, Middlesex University) 
*dr. K. Westerterp, (UM )(linking to the domain 'personal mobility') 

Partners in the already programmed part of the domain include (in alphabetical order): 
*Anmar Research Laboratories BV: prof.drjr. Anton F. P. van Putten 

Anmar Research Laboratories designs sensors and monitoring systems. 
*Center for Building Research lNO-TUE (CBO): ir. Cor E.E. Pernot, Ir. Renz van 
Luxemburg ,prof.ir. Paul G.S. Rutten. 

CBO advises the construction industry through the modelling of building designs and 
laboratories or field testing of building products. 
*EUT -Biomedical and Health Care Technology (BMGT): prof. dr. Johanna E.M.H. van 
Bronswijk, drs Marielle C.L. Snijders. 

BMGT encompasses health-related research performed at the different faculties of 
Eindhoven University ofTeclmology. 
*Hymec BV, Sittard: Mr.R. ten Wolde. 
*ISA Ltd, Lisbon: Mr.A.M.L.S. Morgado, MSc. 
* Jaeger GmbH: DipUng.R. Eichler. 

This company with headquarters in Wurzburg produces and distributes exhaled air 
monitors and diagnostic apparatus for pulmonary diagnosis. 
*LUW/AUW: prof.drJ. Oosterom, who heads a research team on urban ecology pertaining to 
both the indoor and outdoor environment. 
*Natuurmuseum Rotterdam: dr. Jelle W.F. Reumer. 
*NWR Quintis BV: ir. Frans Horst. 

This company supports the Housing corporations on issues of economy and quality 
systems. 
*University of Bordeaux I: prof.dr.C. Pellet. 
*University of Coimbra: prof.dr.C. Correia. 
*University ofLeuven: prof.dr.B. Puers. 
*UU - Faculties of Medicine and Veterinary Medicine: prof.dr. Johanna, E.M.H. van 
Bronswijk, prof.dr. Carla A.F.M. Bruijnzeel-Koomen, prof. dr. Frans van Knapen. 

Advisers were solicited among social, public and consumer organisations active in this 
domain. These include: 
*WOUW-network: mw.H. van Leeuwe. 

WOUW is an volunteer organisation of older women aiming at more public influence and 
activity for older women. 
*Dutch Asthma Foundation, ir. Thijs Rolle, Maryanne Telkamp RN MN. 

This patient association advises patients with asthma, chronic bronchitis and lung 
emphesema. In addition it is active in the training of health professionals and the promotion of 
scientific research. 
*European Federation of Asthma and Allergy Association (EFA), E.M.A.L. Rameckers MD. 

This federation of patient associations advises patients with asthma, chronic bronchitis and 
lung emphesema on a European scale. It also promotes scientific research. 
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Chapter 5: Functional domain 3 
Personal mobility: optimisation of an active lifestyle 

5.0 Abstract 
Daily physical activity and an active lifestyle are important components of physical and 
mental health and help prevent deterioration and disease. Health, in its tum, is a condition for 
independence, for participation in society, and also for the prevention of accidents such as 
falls. Therefore, there is substantial value in ascertaining an optimum daily physical activity 
for the elderly. 
From an epidemiological point of view, a general increase in daily physical activity seems a 
worthwhile goal but this need not always be the case for every elderly person. Limits in his or 
her physical enabling functions or a polluted environment may put health limits to the amount 
of daily activity. Also, it is not just the quantity but also the quality of movements that 
determine their preventive value. Therefore, individual target values should be obtained for 
elderly individuals and new technical monitors, such as miniature body-fixed 3D 
accelerometers, the assessment of individual target values, and feedback circuits, may help in 
bringing actual values closer to target values. The interface both for learning to control such 
technology and to get proper individual counselling will be ECCO, to be provided with the 
formatted results. 
Research questions include how daily physical activity and postural control can be assessed 
properly, how target values can be obtained, how individual values relate to epidemiological 
values, and how quantitative and qualitative factors are related. The results will be converted 
into an ECCO format. In the second phase, instruments should be integrated and proper, 
motivating intervention programmes should be developed, making use of the coaching aspects 
ofECCO. The assessments and iterative optimalization of such training programs will be the 
final research goal, after which a large-scale introduction into society will become feasible. 

5.1 Background and scientific framework 
Advancing adult age is associated with profound changes in body composition (Forbes & Reina, 
1970: Pannemans & Westerterp, 1995). Age-related loss in skeletal muscle has been referred to 
as sarcopenia and is a direct cause of the age-related decrease in muscle strength and mobility 
impairment (Evans, 1995). Impairment of personal mobility is associated with a reduction in 
physical activity, eventually reflected in a reduction of the physiological body functions like 
coordination, circulation and ventilation, and a further loss of muscle mass and bone mass 
(Bouchard et aI, 1993). In the current functional domain we will focus on daily physical activity 
and the effects of physical activity training programs. 
In the functional domain breathing, the focus is on the ventilation of dwellings of active elderly. 
The parameters are integrated through a combination of monitors for physical activity, heart rate, 
and some lung functions. Thus the relation between physical activity, pulmonary function and 
circulation will be studied to assess the optimum level of energy expenditure capacity to increase 
and stimulate both independence and physical activity. 
One main aspect for independence with increasing age is the incidence of falling. The 
combination of the reduction in coordination and circulation increases the risk for falls, being a 
major cause of accidents in the elderly (Cwikel et aI, 1995). About 30 percent of people above 
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the age of 65 fall at least once a year. The incidence of falling increases to approximately 40 
percent in people of 80 years and older. Additionally a decrease of all motor control mediated 
actions, as well as spatial orientation is observed. Coordination and physical activity training 
programs are a potential tool in fall prevention in the elderly (Judge et aI, 1993; Simmons & 
Hansen, 1996). It is hypothesised that balance control in the elderly, with a reduction of physical 
activity, is smaller compared to elderly people with a normal physical activity. Objective 
assessment of the underlying mechanisms reducing balance control makes the development of 
intervention programs possible. 
In relation to the processes mentioned above, there is a need for instruments to allow the 
objective assessment of the quantity of physical activity, the quality of tasks of average daily 
living, and postural control in the elderly. With such instruments it is possible to determine the 
normal distribution of the mobility parameters, to develop target values for the elderly, and to 
assess the relation between quantity and quality of physical activity, and also between quantity 
and quality of physical activity on the one hand and postural control on the other. A next step is 
the translation of the information about physical activity, the quality of tasks of average daily 
living, and postural control into communication to the individual. Here, the development will be 
in cooperation with the functional domain 'information and human communication' through the 
ECCO interface. Together with information fi·om the domain 'breathing and indoor air quality', 
the individual can see where she or he is with respect to defined target values. Another purpose 
is to use the information, specifically on postural control, for diagnosis. It could be a basis for 
advice and decisions on (independent) housing and for alarm systems. Finally, the information is 
a basis for the development and implementation of training programs to reach target values. 
Bouten et al. (1996) developed an instrument for the objective assessment of the quantity of 
physical activity consisting of three uniaxial piezoresistive accelerometers in a housing that can 
be attached to the lower back of subjects, with measurement directions along the anteroposterior, 
mediolateral, and longitudinal axes of the trunk. The device was validated for energy 
expenditure associated with physical activity as measured with doubly-labelled water in a 
moderately active to active group of young subjects (Bouten et al. 1996). The technique seems 
promising and could be developed for groups with a lower activity level and for observations 
across representative (extended) time intervals. The quality of movements related to personal 
mobility in daily life can be assessed with an instrument consisting of several accelerometers, on 
the upper legs and the trunk, to quantify gait quality and spatio-temporal and mechanical 
performance of movements (Veltink et al. 1996). The development of the balance control 
measuring assessment unit will be based upon the concept of dynamic posturography (El Kahky 
1996). Balance control is detected at the limit of stability such that critical conditions are 
implemented that are comparable to daily life challenges. 

Target 
Value 

Health 

System view for optimizing daily physical activity 
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5.2 Research questions 

The overall problem is to increase insights into actual and target values for the daily physical 
movement of elderly individuals and their distributions for the population. This first amounts 
to quantitative aspects but also to qualitative aspects. On the basis of such insights and the 
corresponding monitoring instruments and corresponding software, the ECCO interface could 
provide adaptive and individual counselling, thus laying the foundation for effective 
intervention programmes that can be tested and evaluated in practice. 

Specifically, the research has the following aims: 
Phase 1 (yr. 1-4) 
A. Determining the quantity of daily physical activity and efficiency for elderly individuals 

and the quality of ADL tasks and postural control on the basis of new technology. 
B. Determining target values of the above on the basis of physical enabling functions and 

environmental variables. 
C. Determining population values as contrasted with individual values for the parameters as 

mentioned in A. and B. 
D. Assessment of relationships between quantity and quality of physical activities and also 

between physical activity and postural control. 
E. Translating results into an ECCO format as the basis for individual counselling. 

Phase 2 (yr. 5-8) 
F. Integration of the instruments for assessment physical activity, the quality of ADL tasks 

and of postural control, providing control through ECCO. 
G. Development and assessment of attractive programs for the quantity and quality of daily 

physical activity. 
H. Establishing guidelines for training programmes with feedback information and ECCO 

counselling on quantity and quality of physical activity and of postural control. 

5.3 Projects with short descriptions 
The first phase of the project will be directed towards instruments for mobility and stability 
assessment: This will be realised in three Ph.D. projects. One postdoc project will integrate the 
results of the three Ph.D.projects and make the results of these projects applicable in the 
individual coaching of elderly, using the ECCO interface. 

P3.1 Phase 1 (yr 1-4): Objective assessment of physical activity (ph.D.) 
Several studies have reported on the level of physical activity of elderly subjects measured with 
questionnaires or interviews. When comparisons were made with activity levels of younger 
subjects, it was generally concluded that physical activity decreased with age (Caspersen et al, 
1992; Dipietro et al, 1993). However, the validity of physical activity questionnaires and 
interviews is under debate. Body-fixed accelerometers are a promising tool for the objective 
assessment of the level of physical activity (Bouten et al, 1994, 1997). The project includes three 
aspects: Development of a miniature body fixed accelerometer for the quantification of the time
pattern and intensity of physical activity over intervals of several weeks under free living 
conditions. Validation of the device with simultaneous measurements of energy expenditure. 
Assessment of differences in time-pattern and intensity of physical activity over intervals of 
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several weeks under free living conditions between young adults and the elderly population as a 
basis for physical activity intervention programs. 

P3.2 Monitoring the quality of body movement (Ph.D.) 
A possible explanation for an age-related decrease in physical activity might be a higher energy 
cost of physical activities in elderly subjects as compared with younger age groups. Two studies 
reported a higher energy expenditure during treadmill walking in elderly subjects as compared 
with young and middle-aged studies (Voorrips et ai, 1993; Didier et al, 1993). There is a need 
for instruments monitoring the quality of body movement, i.e. the way of performance during 
standard tasks of average daily living. The instrument should monitor variables like symmetry, 
stability and coordination of movement (Veltink et al, 1996). The project includes the following 
aspects of mobility: performance of neural control systems (integration of tasks/double tasks), 
rejection of disturbances and variability of movement patterns); spatio-temporal and mechanical 
performance of movements; and physiological efficiency and exerted effort. Validation of 
instruments for quantity and quality of body movement will be set against energy expenditure 
for physical activity in the daily living situation and during standardised tasks, respectively. 
Energy expenditure for physical activity in daily living conditions is measured with doubly
labelled water (Westerterp et aI, 1995), a non-restrictive method and ideally suited for use in 
free-living subjects. Energy expenditure during standardised tasks will be measured with a 
ventilated hood or in a respiration chamber (Bouten et aI, 1994; Pannemans et aI, 1995; 
Schoffelen et al (in press). 

P3.3 Objective assessment of postural control 
Postural control is associated with the risk for falls. As mentioned above, personal mobility 
impairment with old age ultimately results in loss in circulation, coordination, and loss in 
skeletal muscle mass with possible consequences for postural control (Graafinans et al., 1996). 
The objective of this project is a laboratory instrument for the assessment of balance control 
appropriate for older adults that detects underlying aetiologies and sensori-motor deficiencies 
responsible for the impaired mobility. The objectified age-related changes in the sensori-motor, 
the musculoskeletal system, as well as in the adaptive capacity will serve as a basis for physical 
activity intervention programs. The discriminative value of the objective assessment of balance 
control will be validated by comparison with the objective assessment of the actual physical 
activity in daily life. The development of the balance control measuring assessment unit will be 
based upon the concept of dynamic posturography (EI Kahky 1996). 

P3.4 Physical activity and physical ability (post doc) 
Elderly subjects compared to young adults have a lower physical activity and a lower basal 
metabolic rate caused by or as a consequence of a lower active cell mass. Cross-sectional studies 
have demonstrated declines of 3-4 kg per decade in middle-old age (Forbes, 1976). Sarcopenia, 
the loss of muscle mass with age, is an important cause of disability. The aim of the project is 
the assessment of the age-related change in active cell mass in rate, timing and extent between 
subjects in relation to differences in leisure or occupational physical activity. In an experimental 
group, the decrease in active cell mass will be slowed, or possibly reversed, through walking 
and/or strengthening exercises. The effect on health, fitness and functional capacities will be 
evaluated. 
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Phase 2 (yr 5-8) 
In the second phase of the project (yr. 5-8), coordination and physical activity training programs 
for the inactive elderly will be developed. Several studies have shown that strength training 
considerably increases muscle performance in older adults after relatively short (2-3 months) 
periods of training (Evans, 1995). The questions still to be answered are: does an exercise 
training program influence the quantity of physical activity, the quality of tasks of average daily 
living, and postural control in the elderly. The answer to these questions can be found with the 
instruments developed in phase one. Up till now there has been a limited number of well 
controlled studies measuring the effect of (exercise) training on physical activity. Contrary to 
adolescents and young adults, the elderly seem to decrease their spontaneous activities to 
compensate training activities (Goran & Poehlman, 1992; Westerterp, in press). The limited 
number of studies and the small number of subjects in each study, restricted by the costs of the 
doubly-labelled water technique for the measurement of physical activity, does not yet allow for 
firm conclusions on the effects of training programs for the inactive elderly. 

P3.5 The assessment of relationships between quantity and quality of physical activity 
and between quantity and quality of physical activity and postural control 

P3.6 The development of attractive coordination- and physical activity training 
programs for the elderly 

P3.7 The development of guidelines for training programs with feed-back information 
on quantity of physical activity, the quality of tasks of average daily living, and 
postural control 

5.4 Research network 

The management team of the domain 'Personal mobility: optimisation of an active lifestyle' 
consists of: 
* dr. K.R. Westerterp, (UM), chair (graduate school Metabolism and Nutrition) 
* dr.ir. P .H. Veltink: (UT) (graduate school Integrated Biomedical Engineering) 
* dr. H. Kingma (AZM) (European graduate school on Neuroscience, in preparation) 
* prof.dr. Johanna E.M.H. van Bronswijk (EUT, UU linking to the domain' breathing and 

indoor air quality') 

Partners involved in the preparation of this functional domain include (in alphabetical order): 

* Eindhoven University of Technology: Dr. C.V. Bouten (graduate school Engineering 
Mechanics) 

* Erasmus University Rotterdam: Drs. lB.l Bussmann 
* University of Maastricht: prof.dr W. Saris, dr. K.R. Westerterp 
* University Twente: Drjr. P .H. Veltink: 
* Academic Hospital Maastricht:: Dr H Kingma 

Utilisation partners include: 
* McRoberts B.V.: Drs R.C. van Lummel 
* NOC-NSF/Nederland in Beweging: Drs. B. Coumans 
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* Philips Personal Care Institute: Dr. E. Darnen 
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Chapter 6: Functional domain 4 
Work: adaptive training technologies for older 
workers 

6.0 Abstract 
Increased participation in the professional workforce by elderly (55+) can only be based on 
continued training of relevant skills at an earlier age, taken here as 45+. This is particularly 
true for the field of information and communication, since developments in hardware and 
software technology are fast. The general research question concerns the development of 
cognitive skills for the ageing target group, making use of newly situated training technology 
and simulators, and creating a working environment that is supportive for such trainings. The 
ECCO interface will become the carrier for the programme as it develops in close connection 
with the results from the present studies. 
Three specific areas of research will be covered: (1) relevant aspects of ageing on cognitive 
mechanisms of skill learning, (2) effective strategies for situated learning such as in 
simulators, and (3) creating supportive work environments on the basis of insights into their 
influence on long-term situated learning activities. 

6.1 Background 
Fast developments in information and communication technologies lead to an increased risk 
of the exclusion of older people, specifically in work environments. Therefore, the functional 
domain 'Work: adaptive training technologies for older workers' finds a natural place in this 
gerontechnology programme. 
First, lifelong learning has become a societal issue that speaks for itself, including for older 
adults who want to remain active in their work environments. 
Second, the disengagement from teclmological developments very often starts long before 
retirement, and, in general, training and education facilities tend to exclude older workers. 
Third, it can be argued that paid labour fulfills an important function in that it sustains 
people's self-esteem and identity. 
Finally, with an age limit of 50-55+ for this research programme many older workers are 
included, a number that will grow fast in the future. 
The scope of the research is not so much learning and training in general, but more in 
particular the support that these can give to older workers in coping with rapidly changing 
communication and information technologies. On the other hand, technical systems will have 
to be adapted to the target population to provide relevant and transparent functionalities. 

However, even the most transparently developed interfaces, be they for simple or for more 
complex tasks, require the acquisition and maintenance of a minimum of the necessary 
operating skills. As a consequence, a basic understanding is required of the possibilities of 
knowledge transfer in learning and training situations for older adults. The research questions 
are concerned with three different aspects of elderly people in working situations: 1) variables 
of the worker, 2) new learning technologies and simulators, and 3) a supportive working 
environment. The most relevant questions are: 
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Worker variables: 
Q 1.1 What are the learning and training capabilities of older adults and in what way do 

they vary? 
Ql.2 What and how much affinity do older people have to learning and becoming trained; 

what determines this affinity and how can it be influenced? 
Simulators: 
Q2.1 What kind of learning technologies should be developed for older adults and how 

can they profit from advanced learning and training media? 
Q2.2 What is available and what should be developed in the area of communication - and 

information technology that will best suit older adults, including interfaces with a 
transparent functionality? 

Working environment: 
Q3 How to support a more active participation of older adults in work environments (in 

organizations as well as in private settings) by research into their learning and training 
capabilities in dealing with communication and information technology? In particular, 
in what kinds of tasks do older adults perform best? What is the role of the 
organizational environment? 

The target group should be based on the time perspective. Results from the basic theoretical 
research will be applicable after about seven years. So the target group will be the current age 
group of 45 and over, being employed by several organizations in cognitive (information and 
communication) tasks. 

6.2 Research questions and scientific framework 
As yet, a theoretical model of the learning of older adults in working situations is not yet 
available. Therefore, the first aim of the project will be to develop such a model. The basic 
ingredients are to be found in the following three closely related knowledge domains that 
offer theoretical concepts and models based on empirical research. 

6.2.1 Worker variables: Cognitive learning capabilities of older adults 
Problem statement: How to determine the effects ofthe human ageing process on cognitive 
mechanisms in learning new skills, and how to preserve these mechanisms by controlling 
these effects. 

It is well known that older adults have difficulties learning/acquiring new skills (Deelman & 
Brouwer, 1995; Kelley & Charness, 1995). This problem could seriously limit the utilisation 
of the potentials of developments in information and communication technology for 
improving the quality oflife (Ogozalek, 1991). Adapted training technologies and more 
transparent interfaces for older adults, however, require a thorough understanding of task 
requirements in relation to the knowledge, skills, abilities and Qther factors (organizational, 
etc.) of older workers, the so-called KSAOs (Salthouse & Maurer, 1996). 
At first, the difficulties in acquiring new complex skills are at odds with the memory 
literature, which suggests that skill learning is almost unaffected by normal ageing. The 
discrepancy may be understood when the old distinction between stages of skill learning is 
taken into account, the cognitive stage, the associative stage, and the automatic stage (Fitts & 
Posner, 1967). We suggest that problems older adults have predominantly are in the cognitive 
stage, where new supervisory attentional control structures consisting of previously unrelated 
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elements must be set up and implemented (working memory). On the other hand, the tasks in 
which preserved implicit learning has been demonstrated only make very low demands on 
supervisory attentional control and therefore presumably measure learning efficiency in the 
associative stage, which appears to be almost unaffected by ageing. 
Based on the literature and on outcomes of the NESTOR project on ageing and learning 
cognitive skills (Brouwer & Sikken, 1995; Dyck & Smither, 1994; Stems & Dorsett, 1994), 
the following model is proposed. 
The three most important mediators of age effects on the early (cognitive) stage of skill 
acquisition are (1) the degree to which the task appeals to existing cognitive schemata (factual 
knowledge and procedures), (2) the degree to which the non-routine elements of the task 
require divided attention and working memory (supervisory attentional control), and (3) 
motivational and emotional factors, e.g. self-imposed ageism, task anxiety, work motivation. 
Although these factors can be manipulated independently, they often are interdependent. 
Tasks in which older adults have been found to be strongly impaired are characterized by not 
making use of available expertise, requiring strong supervisory attentional control, lack of 
task familiarity, and increased anxiety. As a side effect, the latter factor reduces working 
memory capacity (Eysenck & Calvo, 1992), which seems to be reduced in older adults 
anyway (Fisk & Warrr, 1996). 

We suggest that all age effects are mediated through these three variables; if they are 
controlled no age effects will remain. To test the model, advanced methodologies to analyse 
the structure of the cognitive (mental) schemata will be applied and related to an analysis of 
the task (Lamain et aI., in press), resulting in generic methods of mind- and task-analysis 
independent of specific applications (e.g. Barnard & Teasdale, 1991). 

6.2.2 Simulators: Adaptive training technologies for older workers 
Problem statement: How to create adaptive training and learning environments for older 
people in work situations, based on theories of situated cognition and situated learning, by 
providing self-regulated learning strategies. 

This obviously is the basic area ofECCO, which aims to provide a generic interface for 
handling technology inlcuding an instruction engine. The specific goal of the current project is 
to investigate the principles on which ECCO is based for the actual information and 
communication tasks of elderly workers in actual working environments and to adapt ECCO 
accordingly. 

The following theoretical issues are at stake: 
Older learners often have a preference for training activities that call for active processing, 
which provide systematic feedback, and which lead to learning results that can be directly 
applied in the task environment (Thijssen, 1996). Active involvement of the learner asks for a 
learning environment that is centred around the learner and his or her learning activities 
(Barnard & Sandberg, 1994). Such an environment needs to be a technologically rich one in 
order to provide enough flexibility to adapt to the specific needs of the learner (Zimmer & 
Blume, 1992). Flexibility and autonomy for the older learner has to be combined with 
systematic feedback, not only for the learning results but also the learning process itself and in 
a form that is related to the actual task that has to be performed in the work situation. To be 
able to apply the learning results in the task environment it is important to learn in the context 
ofthe task. 
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The theories of situated cognition and situated learning provide directions for these aims (e.g. 
Brown, Collins & Duguid, 1989; Schank & Jona, 1991). Didactic approaches using modelling 
and scaffolding techniques can help the learner to acquire self-regulated learning strategies, 
which can also be applied in other relevant learning situations (Collins, Brown & Newman, 
1989). Training older employees to use new technology in a way that empowers them to 
continue learning, requires a well chosen balance between training aimed at directly 
applicable knowledge and skills and training aimed at the acquisition of learning strategies 
aimed at self-directed learning. 
An important question in such a learning situation is how the learner can acquire deeper forms 
of knowledge and understanding. Therefore, it is necessary to understand how older learners 
build up mental models of information and communication technology and how this process 
can be stimulated (Frederiksen & White, 1992). 
Also, the social context in which learning takes place has to be taken into account. The 
learning environment should facilitate contact with other learners and stimulate informal 
learning activities. 
A concept that fits with the preferences of older learners as well as with the domain to be 
learned (information and communication technology) is the concept ofjust-in-time learning: 
acquiring task specific knowledge and skills just before one has to perform new tasks 
(Goodyear, 1995). 

6.2.3 Working environments: Training and employability of older adults in work 
environments 

Problem statement: To analyze and validate the factors in practical work environments that 
determine the growth and development of older workers, and to develop a theoretical model to 
be used in influencing these factors to stimulate participation in training and learning 
programmes with a positive effect on employability. 

Both in absolute and relative terms, the number of older people is rising fast worldwide. One 
of the consequences is that the number of working people in relation to retired people is 
changing dramatically, as appears from a survey among Western economies, including Japan, 
Australia and the USA (llmarinen et al., 1991). Whereas in the Netherlands there were more 
than five workers between 15 and 64 to one retired in 1990, this number will drop to four by 
2010, and will be only slightly more than two in 2030. 
For the same countries older people more or less share the same characteristics: healthy, 
mobile, active, well-educated, creative and, more often than not, financially independent. In 
view of the considerable increase in societal costs for the social security of the elderly, it has 
already become a economic and political issue to increase the employability of workers over 
50 years of age. 
Boerlijst (1994) in a study on the neglect of growth and development of employees aged over 
40, concludes that one of the main causes of the unemployability of older adults is a lack of 
relevant training and development during the second part of their career. In particular, outside 
the worker's own function area more than 55% of the over-40s are excluded. According to 
Boerlijst, "if people are not given the opportunity or do not take advantage of the opportunity 
to continue their development, this will lead sooner or later to destruction of capital invested 
in people, to loss of work motivation and productivity, to decline in utility and learning value 
of functions and of informal networks, to lack of creativity and capacity to adapt and 
innovate". As developments are rapidly changing, e.g. in information and communication 
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technologies, it becomes urgent to investigate what the learning capabilities of older adults are 
to adapt to the changes in order to remain employable. 
Several studies (Thijssen, 1996; Schabracq, 1994; Cremer, 1994; Holm, 1994) point to a 
number of factors determining the employability of older adults with respect to training. 
Among these are person-bound factors like health status, skills and abilities, and the quantity 
of and variation in experience, personal work history, particularly the number of times that a 
worker changed jobs and/or had to adapt to a change in the organization or working 
conditions, characteristics ofthe organization that either may enhance or limit individual 
growth, the role of management, and the characteristics and set-up oflearning and training 
programmes, (i.e. the attractiveness). All these seem to influence the successful participation 
in training or human resource development programmes. The aim of the project in this respect 
is to (cross-) validate earlier research findings with regard to the role of each of these- and 
probably still unknown- factors separately and in relation to each other, and to develop a 
working model in which they are included. Based on this working model, employability of 
older adults could be improved by a systematic analysis of the determining factors and the 
way they can be influenced. 

By collecting reliable research data, a solid enough basis can be acquired to develop training 
systems that can be applied in work environments, be it in organizations or industry, or in the 
private sector. 

6.3 Projects with short descriptions 
First phase (yr. 1-4) 
In this section the workplan is described for the first phase (yr. 1-4). 

P4.1, P4.2 Worker variable: Cognitive learning capabilities of older adults 
(post doc 3 my, 1 Ph.D.) 

The research questions in this area will be studied in two projects: 

The model can be tested in two settings, viz. an application in a work environment (the 
"digital" workshop), and in home-computer applications like tele-information and 
telecommunication systems. 
For the "digital" workshop an experimental approach will be followed.Task environments will 
be selected from ongoing research on search and navigation in large data structures (Lamain et 
aI., in press). Effects of the three aforementioned factors (see 6.2.1) will be investigated 
separately and in interaction for different age groups. A distinction will be made between the 
cognitive user interface and the emotional user interface. Motivation and satisfying features 
may differ between age groups. For older workers factors that offer opportunities for 
satisfaction of higher orders needs seem to be more important than physical working 
conditions (Leviatan, 1992). 
In the home-computer domain a LISREL approach will be followed in which adult volunteers 
between 45 and 75 years of age will be addressed and tested via Internet. These subjects will 
receive a teleshopping programme with task instructions, the performance of which will be 
automatically stored. 
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The workplan consists of four phases (I-IV): 

I. The methods will be selected and piloted for assessing cognitive, emotional and 
motivational task requirements and individual characteristics related to their sensitivity to the 
previously mentioned age-related factors. This will be based on the literature and on previous 
research expertise. The result will be a detailed plan for each of the two application areas, and 
the way the model will be tested (duration: 1 year). 

II. In the second phase the simulated work tasks and teleshopping interfaces will be built 
using the results of phase I. Cognitive task analysis will be an important tool to determine the 
task load on working memory and, consequently, on control mechanisms. The results of this 
phase are the task environments and computerized individual diagnostic instruments in 
operational form (duration: 18 months). 

III. This phase includes data collection in a series of separate studies. The first 
publications of the project will be sent to international journals (duration: about 18 months). 

IV. Completion of the data collection and reporting. Completion of a doctoral 
dissertation on the design, documentation and justification of the computerized assessment 
methods. Reporting on the outcome of the studies in terms of the model and about the 
consequences of the results for older workers and users of new technologies. Finally, two 
optimized programmes for older users, a home-system including tele-shopping facilities, and 
an office support system will be delivered (duration: 1 year). 

P4.3 Simulators: Adaptive training technologies for older workers (Ph.D.) 
This domain will investigate ways of learning, which are effective with older employees. The 
domain of learning is to handle information and communication applications. Older 
employees often prefer forms of training that demand active processing, include systematic 
feedback and result in direct applicability of the acquired skills. One of the approaches that 
fits these demands well is the so-called just-in-time learning approach: learning at the time 
new tasks have to be performed and in which the learner acquires very specific domain 
knowledge and skills. This usually requires advanced learning aids. As ECCO is developing, 
more and more convergence between ECCO and the present project will develop, since the 
information and communication tasks of the work environment acts as a functional domain. 

The workplan for this Ph.D. project includes four phases (I-IV): 

I. Theoretical framework of ways of learning. 
A literature study concerning learning by older employees, forms of learning probably fit for 
them, and technologies supporting these forms. On the basis of this study, a framework will 
be developed in which several forms of learning are operationaiized. Important concepts here 
are: just-in-time learning, informal learning and learning in a (social and task-oriented) 
context (duration: 9 months). 

II. Inventory and evaluation of existing learning technologies. 
On the basis of the framework developed in phase 1 a field study is made of learning 
technologies in practice considered to be effective with several categories of older employees. 
Ways of adapting training applications to satisfy the requirements, earlier formulated within 
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the framework shall be considered. To gain insight into their effectiveness, an empirical 
evaluation is performed of selected learning technologies in a limited number of enterprises 
with older employees The ECCO framework will be used as a simulator for such training 
technologies.(duration: 12 months). 

III. Implementation of an experimental work site. 
An experimental work site is fitted out with learning technologies that seem to be promising 
for older employees, on the basis of the experiences gained in the second phase. For this 
purpose, a number of education applications will have to be adapted. As starting points for 
this exercise some existing positions will be taken within an enterprise. Task performance and 
the teaching of new tasks will be supported by a number of different learning technologies, 
using the ECCO framework. In view of the relation to other projects within this theme, a work 
site within a (process) industrial enterprise seems a good choice (duration: 9 months) 

IV. Experimentation and concluding report. 
The theoretical framework will be evaluated by having a number of older employees work as 
users of the experimental work site, in which experimental conditions can be varied. For this 
purpose a number of (experimental) tasks will be developed. With questionnaires and 
analysing (think-aloud) protocols, insight will be gained into the ways older employees use 
these technologies in different experimental configurations. The outcomes will lead to 
adaptation and further specification of the theoretical framework, to further extend our 
knowledge about the learning of older persons, and also about theoretically based 
recommendations for the design of work sites for the elderly (duration: 18 months). 

The results of each phase will be presented for publication to international journals. By the 
end of the project a doctoral dissertation should be ready. 

P4.4, P4.5 Training and employability of older adults in work environments 
(post doc 1,6 my; Ph.D.) 

The workplan for 2.3 includes three phases (I-III): 

I. Extensive literature survey on the determinants of employability of older workers in 
work environments and organizations from the point of view of training and education. A 
critical review of the instruments used in previous and actual research will be included. The 
results should form the basis for a conceptual model in which the most relevant determinants 
are brought together and the relations are described. The results will be presented for 
publication in international journals (duration: 18 months). 

II. Testing of the results and of the conceptual model in real work environments. A 
careful selection will be made of a number of smaller and larger work organizations, 
representative of some of the main economic areas, like industry, transportation, banking and 
government institutions. This phase also includes the validation of instruments used in 
previous research (phase I). The results will be presented for publication in international 
journals (duration: 18 months). 

III. Finalization of the model, presentation of the validated instruments in their final form 
and formulation of recommendations for the management of organizations and government 
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institutions. Completion of a doctoral dissertation on ageing and employability from the point 
of view of training and education. 
Contributions of this domain should, of course, be integrated with the results of the research 
on cognitive capabilities of older adults (domain 2.1), and adaptive training technologies for 
older workers (domain 2.2) (duration: 18 months). 

Second phase (yr. 5-8) 
In this section the current ideas about the work to be done in the second phase (yr. 5-8) can 
only roughly be demoted as follows: 

• Since ECCO will have been developed, we will have to subject it as training! simulator to 
field tests and adapt it to the findings. 

• Validation of the results and conclusions of the first four project years in practical work 
situations of organizations; 

• The development of workplaces for demonstration and research purposes, including the 
technological infrastructure and training applications for information - and communication 
tasks. 

From initial contacts it seems possible to interest representative organizations from the 
following economic sectors: 
* Process industry 
* Banking (ING, Rabo) 
* Service (KPN, Insurance) 
* Utility (GASUNIE, Electric Power) 
* Transport (Rail, Road, Air and Water) 

Co-financing during year 5-8 should be obtained by these organizations (3rd stream). 

6.4 Research network 
The management team of the functional domain 'work: adaptive training technologies for 
older workers' consists of: 
Prof. drs. J. Moraal (EUT), chair 
Prof.dr. G. Mulder (RUG) (graduate school BCN) 
Dr. Y.F. Barnard (lNO-TM) 
Prof.dr. D.G. Bouwhuis (EUT) (graduate school J.F. Schouten) 

Partners in the already programmed part of the domain include: 

Area 1: Worker variable: Cognitive learning capabilities of older adults 

*Instituute voor Experimentele en Arbeidspsychologie (lEA), 
*Werkgroep Neuropsychologie (NP), 
*Technische Cognitie Wetenschappen (TCW) 
*Verkeerskundig Studie Centrum (VSC), 
all participating in the KNA W Graduate School Behavioral and Cognitive Neurosciences, 
State University Groningen. 
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Involved senior researchers: Dr. W.H. Brouwer:, Dr. R. de Jong:, Prof.dr. T.F. Meijman:, 
Prof.dr. G. Mulder:, Dr.ir. L.J.M. Mulder: 

Area 2: Simulators: Adaptive training technologies for older workers 

*TNO Human Factors Research Institute, 
*IPO Center for research on human-system interaction 

Involved senior researchers: Dr. Y.F. Barnard:, Dr. J.B.1. Riemersma: 

Area 3: Working environments: Training and employability of older adults in work 
environments 

* Faculty of Technology Management, Eindhoven University of Technology 
* IPO Center for research on human-system interaction 

Involved senior researchers: dr. F.M. van Eijnatten, prof.dr. J.A. Algera, prof.drs. J Moraal, 
dr. H. Kragt, dr. T. W. van der Schaaf, prof.dr. D.G. Bouwhuis:, dr. R.J. Beun. 
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Chapter 7: Programme Management 

7.1 Administration 
NWO will establish a programme committee that will monitor the execution of the 
programme. Suggestions regarding the composition of the committee will be given to NWO. 
Participation of a few board members of the NWO programme 'Succesful Ageing' is highly 
desirable. The committee will meet 2-3 times per year. Secretarial support will be given by the 
bureau ofNWO Social Sciences. The director ofNWO Social Sciences will be budget holder. 
The management team is responsible for the coordination and execution of the programme. 
The members of the management team are the director of the Institute for Gerontechnology 
(prof.dr. H. Bouma), the chairs of ECCO and the functional domains (prof.dr. D.G. Bouwhuis, 
prof.dr. J.E.M.H. van Bronswijk, dr. K. Westerterp, prof.drs. J. Moraal) and a scientific 
secretary. The team will convene monthly. 
The social actors and organisations of elderly will be represented in a reference group. This 
group will advise the management team with a strong emphasis on the interests of older 
people themselves. The group will be composed on the basis of a consultation with the 
umbrella organisations of the elderly, CSO and NPOE. 
The dissemination of information and knowledge transfer on the programme is the 
responsibility of the management team. They are assisted by an external relations officer. 
Publications will be submitted to the international journals and papers will be presented at 
international conferences. Besides that, knowledge transfer to the target group is foreseen by 
publications in the magazines of the elderly unions. Information will also be provided through 
the WWW (Senior web). Presentation on the functional domains and projects will be given 
annually on a public scientific symposium. Every two years this meeting will be organised in 
the form of a national symposium. As of the second year the programme will be presented at 
the national seniors fair or a comparable exhibition. 
Each of the functional domains has a chairperson and a staff group from the relevant research 
groups involved. The stafIgroup will convene often to discuss work progress within the 
functional domain. 
Where relevant, an utilisation committee will be formed for each functional domain consisting 
of representatives of industry and institution who have an immediate interest in the 
implementation of results. 

programme 
committee NWO 

reterence management external 
group team relations 

I officer' 

1 ECCO: Elderly Communications COach I-
2 3 4 5 

~ommunication Breathing Personal mobility Work Others 
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7.2 Progress control and knowledge transfer 
A regular progress control of the projects will be carried out in accordance to the standard 
procedures ofNWO. Progress reports and final report are to be approved by the programme 
committee. Overall external evaluation of the priority programme 'Gerontechnology beyond 
2000' will take place after four years and at the end of the programme. 
Cross-communication between the participating research groups will be actively enhanced. 
Apart from the staff group meetings there will be a joint training programme for the Ph.D
students and an annual scientific symposium as mentioned before. Apart from the knowledge 
transfer the scientific symposiums aim at the promotion of scientific and public spin-off of 
this NWO priority programme. Budget reservation has been made for the organisation of 
these days. 
After the fourth year and at the end an extensive interim report respectively final report will be 
produced in the form of an international conference and a book. 

7.3 Procedure 
50% of the budget of the priority programme 'Gerontechnology beyond 2000' will be 
available for proposals to be submitted to the programme committee that will decide which 
proposals will be granted (open call). The programme committee will make use of written 
reports of referees and of the advise of the management team for the evaluation of the 
scientific quality of the proposals. External referees (national and international) will be 
involved in the review process. Proposers will have the possibility to react on comments on 
their proposal. The programme committee will base final decisions on all reviews and the 
eventual reaction of the proposers. This procedure will also be followed for the projects in the 
closed shop of the programme. 

The scientific quality of projects that will be financed through additional budget lines will be 
the responsibility of the granting institution. The coherence with and relevance for the priority 
programme will be checked by the programme committee based on advise of the management 
team. 

71 



Chapter 8: Financing 

A budget of 10 million Dfl is to be funded by the NWO Priority Programme. Over 8,5 million 
Dfl will be allocated to research, 0,7 million Dfl to knowledge transfer and training and 
education and 0,8 million Dfl to coordination (table 1). 

Additional budget is made available by different institutions (table 2). This concerns budget 
for research positions (ph.D and post-docs), scientific coordination, technical support and 
research facilities and instruments. Institutes involved in the preparation of this programme 
have committed themselves to the financial support for supervision and material infrastructure 
for the Ph.D's and post-docs that will be financed by NWO. 

The NWO budget for research will be allocated to some 32 projects. The projects are equally 
distributed over the first and second phases of four years. During both phases nine Ph.D 
projects and seven 3-year post-doc projects will be carried out. Ph.D projects and post-doc 
projects will be roughly interchangeable in terms of budget and output in order to maintain 
flexibility in the execution. 
Beyond that 1,5 manyear/year will be needed for technical scientific support (soft-ware 
engineering) to be divided over ECCO and the functional domains 'work' and 'information'. 
Due to longer procedures the projects under the open call will in general start later than those 
projects that already have been prepared for the closed part of this programme. This creates 
annual variations in the budget as can be seen in table 1. 
The additional budget thusfar acquired allows for eight Ph.D projects and eight 2-year post
doc projects. A division of projects in phase 1 (year 1-4) over ECCO and the functional 
domains is given in table 3. Table 3 also gives the division over the functional domains in 
phase 2 (year 5-8) of those projects that are financed by NWO. The division in phase two can 
be changed by the programme committee based on new insights and the results of the 
evaluation of the programme after four years. 

During phase 1 there will 4 Ph.D projects available for an open submission of proposals as is 
the same for 4 post-doc projects. This implies that 51 % of the budget is for open calls during 
phase 1. During phase 2 this percentage will be at least as high. 

In line with the request ofNWO a survey has been made during the preparation phase on the 
possible financial contribution from industry. Contributions to the programme are twofold: (1) 
by making available tools for research such as experimental videophones for the 
communication research and test houses for the research on improvements of the indoor 
climate, (2) by financing Ph.D-projects and post-docs as is done by KPN research. Utilisation 
will get proper attention and will have to be financed externally. It is expected to grow as the 
programme proceeds. 

The management team will continue to explore the opportunities for additional budget and 
will try to acquire these external resources. In view of the already recognised scientific and 
public interest the additional support for qualitative good research projects can be expected. 
First contacts have been made with the prevention programme of Care Research the 
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Netherlands (ZON) to communicate on the functional domains of breathing, nutrition and 
personal mobility. 

The Board of the Eindhoven University of Technology has supported the preparation phase of 
this priority programme 'Gerontechnology' in order to further development of the programme 
proposal. This support mounted up to about 250.000 Dfl. 

Table I: Budget (in Dfl. 1.000, =.) 

i 
1999 2000 2001 2002 2003 2004 2005 total 

18*Ph.D. 473 473 473 682 473 473 473 3783 

14*Postdoc (3yr.) 453 724 543 453 453 452 452 3801 

technical staff 70 168 168 70 105 105 105 105 896 

scientific coord. 120 120 120 120 120 120 120 120 960 
and ext. relations 

presentation and 15 15 15 25 15 15 15 25 140 
knowledge 
transfer 

running budget, 
congress/work 10 30 30 45 20 30 30 55 250 
visits 

secretariat (0.3 fte) 20 20 20 25 20 20 20 25 170 

total 769 lIm 1550 1301 1415 1216 1215 1255 lOMf 
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Table 2: Additional resources 

Academic: 

CvBTUE 0.4 fte professor 
3.0 fte Ph.D./postdoc 2.5 Mf 
supervision * pm 

IPQ 2.0 Ph.D. 0.42 Mf 
supervision * pm 

RuG supervIsIOn 0.12 Mf 

UM 2.0 Ph.D. 0.42 Mf 
supervision * pm 

AZM tool development, technical support 0.2 Mf 

UT supervision * pm 

KUN supervision * pm 

Non-academic: 

TNQ supervision 4*0.2 fte 0.19 Mf 
KPN telecom (in discussion) 0.8 Mf 
Philips BGTV tools 0.4 Mf 

Total 5.05 Mf 

* In the first phase the indicated supervision is estimated to be 1.44 Mf 
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Table 3: Number of Ph.D. -projects and postdoctoral man years of 
Phase 1 (yr. 1-4) and Phase 2 (yr. 5-8) 

Open NWO-projects Phase 1 between brackets 

Functional domain Ph.D.-projects Postdoctoral man years 

total NWO other total NWO other 

Phase 1 
ECCO 

(Gerontology included) 3 1 (0) 2 14 9 (3) 5 

Communication 2 3 (2) 0 6 3 (3) 3 

Breathing 1 0 1, ZON * 6 6 (4) 0 

Personal mobility 3 3 (2) 0, ZON * 3 0 3 

Work 3 2 (0) 1 4 4 (2) 0 

Others p.m. p.m. p.m. p.m. p.m. p.m. 

Total Phase J 13 9 (4) 4 33 22 (12) 11 

Phase 2 (preliminary) 
ECCO 
(Gerontology included) 2 2 10 7 3 

Communication 3 2 1 7 3 4 

Breathing 2 2 1 4 4 

Personal mobility 3 2 1 3 3 

Work 2 1 1 2 2 

Others p.m. p.m. 

Total Phase 2 12 9 4 27 20 7 

* Preliminary negotiations by Care Research the Netherlands (ZON) of the marked functional 
domains have taken place 
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Annex I 
Nutrition and arthrosis 

The subject was originally planned to be part of the present NWO programme. However, it 
seemed better suited to be realized separately, for example via ZON. Here it is shown as an 
extra example how a quite different functional domain could be researched for full mastering 
by the elderly. 

AI.O Abstract 
Nutrition is another health-related domain, in which it is possible to reliably assess the 
oxydative properties of food that effect the (subjective) symptoms of arthosis. Arthrosis, a 
degenerative joint disease that is also called osteoarthritis, should not be confused with 
rheumatoid arthritis, an immunological disease effecting joints. Arthrosis is only one of the 
more than 100 forms of joint diseases, but it forms the bulk of the movement limitations. 
Unfortunately the therapeutic possibilities are limited. 
Recently, the potential of dietary measures to control degenerative processes in arthrosis have 
become the subject of investigation in nutritional medicine. This nutritional approach forms 
the basis for the developmental strategy for a technology that may coach unskilled 
individuals, such as older persons with arthrosis complaints to check both nutritional 
components and their actual food intake for potentials concerning anti-arthosis effects. This 
will take place by means of the ECCO interface technology. 
The aim of this project is to characterize the anti-oxydant capacity of relevant nutrients in 
relation to the (subjective) complaints of arthosis, leading towards recommendations 
concerning desirable components in the everyday food-intake of the older person. To make 
the resulting nutritional monitor and guide even more applicable, microbial safety will also be 
taken into account. The nutritional coach will be personalized to make the inclusion possible 
of desired or actual physical activity ornon-arthrosic health complaints, such as those 
pertaining to chronic bronchitis and lung emphysema (COPD). 

AI.1 Background and scientific framework 
AI.I.1 Arthrosis 
In a joint afflicted with arthrosis, the cartilage that covers the ends of the bones degenerates. 
This will allow bones to rub together leading to debilitating pain. This pain is the major 
symptom of arthrosis and by itself leads to less physical activity and therefore a diminished 
capacity to live independantly. Later in the course of the disease inflammation of the joints 
becomes prominent. The current therapeutic arsenal is limited: painkillers or anti
inflammatory medicines can bring temporary relief (Moskowitz R, 1992a). Incidence of 
arthrosis in the 45+ population is high, amounting from 63% to 85% for the 65+, 30% of 
those between 45 and 64 year-oIds, and only 2% of persons below the age of 45 (Peyron J.C., 
1992). 

There are two major types of arthrosis, the primary and the secondary form. 
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• Primary arthrosis usually affects individuals over the age of 45 and usually concerns the 
weight-bearing joints of knees and hips, as well as the lower back, the neck and the fingers. 
The exact cause(s) has (have) not yet been determined. Evidence exists for (1) genetic 
influence, (2) changes in the cartilage matrix, (3) enzymes in the cartilage that may be out 
of control, (4) trauma to the bone under the cartilage, (5) bone disease, and (6) disturbed 
liver functions (Moskowitz R., 1992b). Whatever the aetiologic mechanism(s) may be, it 
seems that oxidative stress (see below) is a basis (Henrotin Y et aI., 1992). 

• Secondary arthrosis is often observed in individuals under the age of 45. A frequent cause 
is trauma, either sudden and severe (e.g. in sports) or slow and gradual (e.g. in obesity or 
repetitive impact loading). Secondary arthrosis is not included in this study. 

AI.I.2 Free radicals 
One of the most widely accepted theories onjoint degeneration (arthrosis) holds that free 
radicals are involved in destroying the cartilage in the joints (articular cartilage) (Henrotin Y 
et aI., 1992). 

Free radicals are unstable molecules since they have lost or gained electrons above or below 
their stable constellation. Therefore free radicals are extremely reactive within their 
environment and usually work as oxydants by attracting an electron from a molecule nearby 
(=oxydation). The molecule that has lost an electron becomes a radical itself and has a strong 
tendency to pick up an electron from yet another molecule. This process results in an 
oxidation cascade. This cascade continues untill a molecule is met that is able to neutralize the 
free radical or to repair the damage done by a free radical (Halliwell B. & Gutteridge J., 
1989a). 

Such anti-oxydative substances include a range of vitamin (Vitamins A, C and E) and trace 
elemensts (such as Selenium, Manganese and Zinc) that mainly act as essential co-factors of 
free-radical neutralizing enzymes. Another group of anti-oxydative substances originate from 
plants (e.g. bioflavonoids). These work synergistically with the anti-oxydative vitamins 
(Halliwell B. & Gutteridge J., 1989b). 

AI.I.3 Fighting inflammation 
The anti-oxydative substances are able to downregulate inflammatory processes that occur 
when arthosis progresses (Henrotin Y et aI., 1992; Halliwell B. & Gutteridge J., 1989b). The 
anti-inflammatory effect can be further enhanced by certain unsaturated fatty acids, mainly by 
the so-called omega-3 fatty acids (e.g. eicosapentanoic acid or EPA). These EPA-type fatty 
acids are liberated from cellular membranes and processed into a range of hormone like 
substances: the eicosanoids. The relative amount of this class of compounds produced 
depends on the dietary balance between omega-3 and omega-6 fatty acids (Adam 0., 1995). 

An optimal ration between the two groups of unsaturated fatty acids accelerates the 
production of the physiologically favorable eicosanoids, such as class 1 prostaglandins and 
thromboxans, and class 3 prostaglandins and leukotriens. It also downregulates the synthesis 
of the inflammation promoting class 2 eicosanoids, such as prostacyclin, prostaglandin PGE2 
and Leukotrien LT4 (Adam 0., 1995). 

77 



AI.1.4 Anti-oxydative capacity 
During aging the anti-oxydative capacity of the free-radical neutralizing systems decreases 
(Halliwell B. & Gutteridge J., 1989b). As a consequence, oxydation reactions are no longer 
kept under control as is necessary for continued normal functioning of cells and cell 
organelles: the condition of so-called oxydative stress. A number of degenerative afflictions 
are associated with this oxydative stress, including cardiovascular, neurological and malignant 
diseases, as well as arthrosis. We choose arthrosis as research subject because of its 
relationship with another functional domain: 'Personal mobility:optimisation of an active life 
style' . 

Some (over-the-counter) medications taken against arthrosis will have a negative influence on 
the anti-oxidative status of the individual. The use of aspirin leads towards a decreased 
absorbtion of Vitamin C, loss of iron, and lowered levels of folic acid (a member of the 
Vitamin B group). The widely used painkiller indomethacin also causes a decline of the anti
oxydant status. Furthermore, the use of corticosteroids leads to losses of zinc, potassium and 
Vitamin C (Garrison R.H. & Somer E, 1990). 

AI.1.S Aim of research 
The aim of this project is nutritional coaching of older persons. The projects are mainly 
focussed on arthrosis, but results of other domains will be incorporated. The nutritional coach 
will be personalized to make the inclusion possible of desired or actual physical activity, the 
degree of arthrosis and some other health complaints, such as those pertaining to chronic 
bronchitis and lung emphysema (COPD) for which the nutritional relationships have already 
been described (Schols et aI., 1995; Engelen et aI., 1994). Microbial safety of the food is also 
taken into account. 

Before this final goal can be reached, some intermediate goals are set. Characterizing the anti
oxydant capacity of relevant nutrients in relation to the (subjective) complaints of arthosis is 
the first one, followed by formulating recommendations concerning desirable components in 
the everyday food-intake of the older person. Field tests with independantly living older 
volunteers will conclude the research in this functional domain 

AI.1.6 Practical aspects 
The range of symptoms in persons over 55 with arthrosis complaints is highly variable. 
Therefore, a preferred group to work with when developing the (hardware for a) nutrition 
coach, would be a more uniform group of individuals with similar symptoms but a low 
variability. We are thinking in this respect of relatively young individuals with arthrosis
problems arising from certain sports activities, such as marathon running. 

The target group for the integrated coach to be developed is the elderly. In this group of 
individuals the deteriorating immune system slowly leads to an increased risk of infections 
and intoxications, caused by, among others, the microbiological decay of food. It is therefore 
of importance to include the technology to assess microbiological decay of desired food into 
both the coach and sensor. 
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AI.2 Projects with short descriptions 
Six projects are forseen in the current functional domain. Financial support to start these 
projects will be actively explored with ZON and the UM-TUE collaboration. The 
management team of the domain includes prof. dr. Chris H.M.M. de Bruijn (EUT), 
coordinator, and prof.dr. L. van de Putten (AZN en Maartenskliniek, Nijmegen). 

AI.2.1 First phase (yr. 1-4) 
PI Ph.D. project: Characterisation of anti-oxydant capacity 
The characterisation of the anti-oxydative capacity of the relevant nutrients and over-the
counter painkillers by comparing conventional methods of clinical chemistry with signals of 
(electro )chemical sensors, is the objective of this first project in the domain. The end-point of 
this project is a prototype sensor with rudimentary software for the determination of the anti
oxydative capacity of different foods. 

P2 Ph.D. project: Characterisation of microbial decay 
In this project conventional microbiological methods will set the specifications for a 'real
time' sensor system based on common features ofliving cells (ATP, enzymes) that give an 
indication of the progressing microbial decay of a food item. The end-point of this project is a 
detector prototype for hazardous phases in microbial decay. 

P3 Postdoc project: Monitoring food quality (2 years) 
To make the sensors and detectors of the projects 1 and 2 applicable to individual coaching of 
older people, the hardware of these sensors should be combined and probably minimized in 
size. We consider this to be a postdoc project due to the scientific and technological 
experience needed to successfully conclude this hardware integration. The endpoint of this 
project is a combined prototype tested on the most common food types in different stages of 
microbial decay. 

AI.2.2 Second phase (yr. 5-8) 
P4 Ph.D. project: Nutritional experiments 
At the start of the second phase of the programme, the effects ofanti-oxydative nutrients on 
inflammarory and non-inflammatory reactions will be studied in combination with the effects 
of unsaturated fatty acids. The methodology includes the combination of sensor-based 
determinations of nutrition and (over-the-counter) medication taken (see projects PI and P3 
in this domain) and verification of effects in arthrosis patients receiving this nutrition. To 
improve the homogenicity of experimental populations, the use of model elderly people is 
necessary. In this case older marathon runners will serve this purpose. The end-point of this 
project is a feasability report on qualitative, quantitative and practical aspects of anti
oxydative food supplements as can be monitored with a simple user-adaptive device. 

P5 Postdoc project: Intra-coach reasoning (2 years) 
Once the quantitative relationships between food and medication intake, and (subjective) 
complaints of arthrosis are known, they can be transformed into software-applicable 
algorithms. These should then be combined with the quantitative and qualitative relationships 
known from the other domains ('Personal mobility:optimisation of an active life style', 
'Breathing and indoor air quality'), the results of microbial decay assessment (see projects P2 
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and P3 in this domain), and the possible likes and dislikes of the food-consumer to produce 
the basis for user-adaptive coaching of food intake. 

P6 Ph.D project: Integrated coach 
In this final project within the domain, integration, with an ECCO-like interface is completed. 
The integration includes signals on the anti-oxydant status of desired food, the individual anti
oxydant status, the microbial-decay situation of a desired food-intake, the actual and desired 
physical activity, as well as the status of the user for arthrosis compliants and -if applicable
signs of chronic bronchitis and lung emphesema (COPD). 
The integrated coach will subsequently be used in selected groups of older persons suffering 
from arthrosis complaints (with and without a history of COP D) and living independantly, to 
test the hypothesis that their subjective well-being is improved by a detailed and user-adapted 
nutritional advice. 
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Annex II 
Institutes and organisations, which are supporting the research 
programme 

Board of the Eindhoven University of Technology 

Ministry of Economic Affairs 

Ministry of Health, Welfare and Sports 

Province ofNoord-Brabant 

Coordinatieorgaan Samenwerkende Ouderenorganisaties (Central Organisation of Unions of the 

Elderly) 

Netherlands Platform Elderly and Europe, NPOE 

Institute for Perception Research, IPO 

Maastricht University, Nutrition toxicology and Environment Research Institute Maastricht, 

NUTRIM 

Philips Research 

Philips Sound and Vision 

PTT Telecom/KPN Research 

Medialab IWT, Brussel 

Dutch Asthma Foundation 

Centre for Building Research TNO-TUE 

McRoberts BV 
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Technische Unlversiteit tU) Eindhoven 

prof.dr. H. Bouma 
Directeur Instituut 
voor Gerontechnologie 
IPO 2.05 

Uw kenmerk 

Onderwerp 

Den Dolech 2 
Postbus 513 
5600 MB Bndhoven 

Telefax (040) 2468268 
Doorkiesnummer (040) 2414198 

Ons kenmerk 
evB 97/505 

Datum 
7 februari 1997 

Naar aanleiding van de door u opgestelde aanvraag voor het NWO Prioriteit
programma Gerontechnologie na 2000 delen wij u het volgende mede. 

De Gerontechnologie heeft, zoals u bekend is, van het begin af aan onze 
bijzondere aandacht. Dit heeft ondermeer geresulteerd in het oprichten in 
1994 van het TOE Instituut voor Gerontechnologie en de opbouw, in een later 
stadium, van een expertise centrum 'Centrum Techniek OUderen'. Hiervoor 
hebben wij de afgelopen jaren de nodige financiele middelen beschikbaar 
gesteld, die ook in 1997 gecontinueerd zullen worden. 

V~~r wat de toekomst betreft zien wij de Gerontechnologie binnen het 
onderzoekprofiel van de TOE een geheel eigen plaats innemen. Gezien het 
maatschappelijke belang van dit onderzoek en de reeds bij de TOE aanwezige 
expertise, voorzien wij op dit gebied ook een duidelijk groeiperspectief. 

Tegen deze achtergrond kunnen wij u dan ook mededelen dat de aanvraag voor 
het NWO Prioriteitprogramma Gerontechnologie na 2000 op een substantiele 
financiele steun van ons kan rekenen. Zodra de aanvraag in een meer 
definitieve fase komt zullen wij onze toezegging in overleg met u nader 
concretiseren. 

Bestuur, 

"-ir. H.P.J.M. Roumen, dr.ir. H.G.J. de Wilt 
secretaris van de Universiteit. voorzitter. 

College van Bestuur 



Technische Universiteit tli) Eindhoven 

Aan prof.dr. H. Bouma 
IGT 
IPO 2.21 

Uwkenmerk 

Onderwerp 
Medefinanciering 

Den Oolech 2 
Postbus 513 
5600 MB Eindhoven 

Telefax (040) 2468268 
Ooorkiesnummer 2472779 
E-mail b.c.donders@dbz.tue.nl 

Ons kenmerk 
CvB 97/2637 

Datum 
17 juli 1997 

Hierbij bevestigen wij het voornemen tot medefinanciering van het door u 
voorgestelde Gerontechnologie-programma. 

Het College is bereid uit centrale stimuleringsmiddelen voor de duur van de 
financiering door NWO een tweetal 0,2 hoogleraarsplaatsen te bekostigen 
voor extra begeleiding, alsmede de kosten van een drietal post-docs of 
AIO's. 

In 1998 
kf 250. 

het om een bedrag van kf 200, in de jaren 1999 en 2000 om 

Bestuur, 

~---r.r.~Roumen, 
secretaris van de 
Universiteit. 

cc SPB/SFA 

~-Cl\ WL~I\ 
.,...

dr.ir. H.G.J. de Wilt, 
voorzitter. 

College van Bestuur 



Aan 

Technische Universiteit Eindhoven 
t.a.v. dr. 1. Rietsema 
Postbus 513 
5600 MB EINDHOVEN 

Datum Uw kenmerk 

IGT/jr/96.580 

Onderwerp 

NWO Gerontechnologie 

Geachte heer Rietsema, 

Ministerie van Economische Zaken 

Ons kenmerk 

ES/ATBIIBI 
97008553 

Bijlagelnl 

Eind 1996 stuurde u de heer Maes een eoneept-versie toe van de aanvraag voor een 
Prioriteit Programma Geronteehnologie die u wilt indienell bij NWO. 
Zoals u bekend voert het ministerie van Economisehe Zaken samen met de ministeries van 
VWS en VROM momenteel het programma Teclmologie & Samenieving uit. Dit 
programma wil bevorderell dat teclmologie meer wordt ingezet om maatschappeJijke 
problemen op te lossen. Onderdeel van dat programma is het probleemgebied 
Ouderentechnologie. in welk kader eell aantal projeeten worden ondersteund, waarbij 
ouderen daadwerkelijk worden betrokken bij het ontwikkelen van produeten. 
Achterliggend idee bij het T &S-progranmm is dat redenerend vanuit de maatschappelijke 
vraag technologische toepassingen tot stand komen, een demand-pull benadering derhalve. 

Uw voorstel beoogt om via wetensehappelijk onderzoek en ontwikkeling de mogelijkheden 
en behoeften van ouderen beter dan nu het geval is te koppelen met technische 
mogelijkheden. Ook uw voorstel gaat uit van een 'demand-pull' benadering, daar in uw 
opvatting gerontechnologie gestuurd dient te worden vanuit de behoeften en mogelijkheden 
van ouderen. 
Met name de thema's 1,2 en 5 (Communicatie en informatievoorziening, Bouwen en 
wonen en Arbeid: leertechnologieen voor ouderen) kunnen goede input leveren voor ons 
project Ouderentechnologie. Zoals bckcnd hebben wij t.a.v. het eerste en vijfde thema al het 
haalbaarheidsonderzoek Ouderen en de electronische snelweg laten uitvoeren. Het rapport 
staat genoemd bij de algemene referenties, maar komt echter niet vaar bij de literatuurlijst 
van de thema's 1 en 5. 

8ezoekadres Doorkiesnummer Telefax 

Bezuidenhautseweg 30, Den Haag (070) 379 7280 (070) 3796199 

Hoofdkantoor 

Bezuidenhoutseweg 30 

Postbus 20101 

2500 EC 's-Gravennage 

Telefooo (0701 379 89 11 X-400 adrea S =EZPOST/C= NLIA =400NET/P=MIN EZ 

Telefax (070) 3474081 Intemetadres ezpo$t@mine%.nl 

Telex 31099 ecza nl 

Telegramadres ecza gv Verzoeke bij beantwoording VIIn deze brief ons kenmerlr te vermelden 



Ministerie van Economische Zaken 

T.a.v. thema 2 vraag ik me afofniet meer aandacht aan het aspect 'Veiligheid voor 
ouderen' gegeven zou moeten worden. Vit allerlei onderzoeken blijkt immers steeds weer 
dat dit een belangrijke overweging is om het zelfstandig wonen op te geven. 

Graag wil ik u laten weten dat het ministerie van Economische Zaken uw voorstel ais 
verrueuwend en inspirerend ziet en dat het naar het zich Iaat aanzien voor het ministerie 
van Economische Zaken waardevolle beleidsinformatie kan opleveren. Mede met het oog 
op het project Ouderenteclmologie willen wij dan ook, nadat NWO zich over het voorstel 
heeft gebogen, graag op de hoogte blijven van de verdere uitwerking van uw voorstel. 

Hoogachtend, 

~-. 

drs. P.H.A.M. Huijts 
ply. directeur Aigemeen Teclmologiebeleid 
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Ministerie van Volksgezondheid. Welzijn en Sport 

Technische Universiteit Eindhoven 
t.a.v. de heer dr. J. Ritesema 
Postbus 513 
5600 MB EINDHOVEN 

Ons kenmerk Inlichtingen bij 

· - . 

Doorkiesnummer Rijswijk ~1 3 FEB. 1997 
DOB/OAO-U-971030 mr.drs.J.P.Dopheide 070-3407333 

Uw brief Onderwerp Bijlage(n) 

Geachte heer Rietsema. 

Met belangstelling heb ik kennis genomen van de 'Vooraanmelding Prioriteit-programma 
Gerontechnologie na 2000'. 
Voor een reacrie vanuit de overheid wijs ik U allereerst op de brief van 12 februari 1997 van 
drs. P.H.A.M. Huijts, plv. directeur Algemeen Technologiebeleid van het ministerie van 
Ecollomische Zaken. In hel dam: gellot:mde progranuna Technologie & Samcnleving, pro
bleemgebied Ouderentechnologie, staat het faciliteren en stimuleren van concrete toepassingen 
van gerontechnologische inzichten centraal, uitgaande van de vraag van ouderen. Door het 
ministerie van VWS wordt aan deze benadering onverminderd belang gehecht en prioriteit 
gegeven. Vanuit het be lang dat het ministerie hecht aan het bevorderen van de zelfstandigheid, 
de integratie en participatie van ouderen, Jigt daarbij wat VWS betreft het accent op de 
praktijksituatie: het ontwikkelen van bruikbare en betaalbare technologische hulpmiddelen voor 
de huidige generatie ouderen, op basis van beschikbare kennis en inzichten. 

Een andere kwestie die voor het ouderenbeleid van VWS relevant is, is de vraag naar de 
determinanten van 'succesvol ouder worden': Hoe is te verklaren dat sommige ouderen in de 
derde en vierde levensfase zo veel 'succesvoller' functioneren dan anderen? Deze vraag staat 
centraal in het Stimuleringsprogramma 'Succesvol ouder worden' van NWO, dat door VWS 
voor een reeks van jaren fmancieel ondersteund zal worden en prioriteit geniet. 

Uw voorstel kan op langere termijn naast het laatstgenoemde programma belangrijke impulsen 
geven, voor het ministerie van VWS met name in de fase dat de resultaten van het programma 
kunnen worden 'vertaald' in bruikbare producten en hulpmiddelen voor ouderen. Ik blijf dan 
ook gaarne op de hoogte van de verdere uitwerking van uw voorstel. 

De~~g~u~ 
~(j!?~ .. - == 

drs. P.H.B. Pennekamp 

Postbus 5406 
2280 HK Rijswijk 
Telefoon (070) 340 79 11 
Fax (070) 340.78.34 

Bezoekadres: 
Sir W. Churchilllaan 368 
Rijswijk 

Correspondentie uitsluitend Telex Rijswijk 

richten aan het postadres 31680 vwsrw nl 
met vermelding van de 32347 vwsrw nl 
datum en het kenmerk van 
d ri f 
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Provincie 
Noord-Brabant 

drs. L.J.J. van Nistelrooij 
Lid van Gedeputeerde Staten 

's-Hertogenbosch, 17 februari 1997 

Geachte heer Bouma, 

Provinciehuis 
Brabantlaan 1 

Correspondentie-adres: 
Postbus 90151 

5200 Me 's-Hertogenbosch 
Telefax: (073) 61411 15 

Telefoon (073) 681 2812 

Prof.dr. H. Bouma, directeur 
van het Instituut voor 
Gerontechno1ogie TU Eindhoven 
gebouw W&S 2.04 
Postbus 513 
5600 MB EINDHOVEN 

Het bestuur van de Provincie Noord-Brabant heeft kennisgenomen van het voorne
men van uw instituut om in samenwe'rking met anderen het onderzoekprogramma 
IIGerontechnologie na 2000: adaptieve techno10gie in woon- en werkomgeving voor 
vitaal ouder worden" bij NWO in te dienen binnen het NWO-programma Prioriteit. 
Wij hebben met veel interesse kennisgenomen van het programma. Het sluit op 
vele punten direct aan bij de aanbevelingen van de Commissie van Veldhoven in 
het recente advies aan Gedeputeerde Staten van Noord-Brabant: "Perspectief voor 
ouderen in Brabant: de vraag aan bod". Daarom zou ik uw aanvraag bij NWO graag 
krachtig willen ondersteunen. 

Het 1igt niet op de weg van de provincie om lange termijn wetenschappelijk 
onderzoek te financieren, hoezeer dit ook onmisbaar is voor de positie van haar 
burgers; in dit geval haar huidige en toekomstige oudere burgers. 
Wij hebben in de afgelopen jaren een aantal kortlopende projecten in de 
gerontechniek gefinancierd. De exploratie van de daadwerkelijke verhoging van 
de kwaliteit van 1even van ouderen in onze provincie is daarbij een belangrijke 
doelstelling. 

Wij stellen u v~~r hierover in de komende tijd overleg te voeren in relatie tot 
het werkprogramma dat door de stichting gerontechniek en zorg bij ons college 
ter financiering is voorgelegd. Voor de jaren 1997 en 1998 zijn wij voornemens 
de uitvoering van dit werkplan mede mogelijk te maken. Daarmee vertrouwen wij 
als provinciaal bestuur een duidelijke eigen bijdrage te leveren aan de 
ontwikkeling van de gerontechniek in Noord-Brabant. Het door u bij NWO in te 
dienen programma, met name ook wat de maatschappelijke en wetenschappelijke 
relevantie betreft, juichen wij dan ook van harte toe. 

Met vriendelijke gr~et, 

.~ 
'/ 

L. J. J. va)T' Ni ste lrooi j 
-/ 

J 
./ 

Bij antwoord s,v,p onderwerp, datum en kenmer )~n deze bnef vermelden 

Bankrelaties: ING Rekening nr, 67.45,60.043, Postbank n 1070176 Lny Provll1cie Noord·Braban! 



Coordinatieorgaan 

Samenwerkende 

Ouderenorganisaties 

Instituut voor Gerontechnologie 
Technische Universiteit Eindhoven 
t.a.v. de heer dr. I. Rietsema 
Postbus 513 
5600 MB EINDHOVEN 

Utrecht, 10 februari 1997 

Geachte heer Rietsema, 

.J • 

Chr. Krammlaan 6 

Postbus 222 

3)00 AE Utrecht 

Giro 1209312 

B 1284/Jeb/SR 

In vervolg op onze contacten over uw aanvraag voor een prioriteit programma 
'Gerontechnologie' bij NWO kunnen wij u het volgende laten weten. 
De ouderenorganisaties zijn met u van mening dat er een kloof is tussen ouderen en 
techniek: de techniek richt zich niet op de leefwereld van ouderen en ouderen weten 
onvoldoende wat techniek hen bieden kan. 
De ouderenorganisaties zijn zelf ook aetief op dit gebied; we noemen bijvoorbeeld 
het Unie KBO-project 'Ouderen en techniek'. 
De ouderenorganisaties waarderen een aantal aspecten van het nu voorliggende 
programmavoorstel positief: 
* Het programma rieht zich op de technische ontwikkelingen zoals die de dagelijkse 

leefwereld van ouderen zouden kunnen bevorderen en hun participatie in de 
maatschappij bevorderen. De door u voorgestelde applicatiegebieden zijn 
inderdaad alle relevant te noemen. 

* In aile thema's wordt participatie en zelfstandigheid van ouderen nadrukkelijk aan 
de orde gesteld. 

* Het programma betreft toepassingsgerieht wetensehappelijk en technisch 
onderzoek. 

* Ouderen krijgen middels een klankbordconstructie een adviserende rol. 
>I< Door de aetieve rol die het TUE Instituut voor Gerontechnologie tot nu toe 

gespeeld heeft op dit terrein en de contaeten met andere programma's en 
instituten kan de overlap met onderzoek elders beperkt blijven; bovendien zijn de 
mogelijkbeden voor afstemming ruim aanwezig. 

ANBO (Algemene Nederlandse Bond voor Ouderen) 
CSPO (Centrale van Samenwerkende Pensioenbelangen Organisaties)) 

OVGO (Overlegorgaan Verenigingen van Gepensioneerden van Ondernemingen) 
PCOB (Protestants Christelijke Ouderen Bond) 

I . t . 



B 1284-2/10 februari 1997 

Alles overziende, zijn de ouderenorganisaties van mening dat dit programma een 
belangrijke bijdrage kan leveren aan het wegwerken van de achterstandspositie van 
ouderen op dit terrein. 
Graag zullen wij met u te zijnertijd nog nader van gedachten wisselen over 
eventuele participatiemogelijkheden voor ouderen naast de k:lankbordfunctie ten 
behoeve van de programmaleiding. Te denken is hierbij aan een rol in de 
programmacommissie of als adviseur voor de themaleiders. 

Wij zien de verdere ontwikkelingen met belangsteIling tegemoet. 

Met vriendelijke groet, 

-
E. Barnard-Visscher, 
secretaris 



Nederlands Platform Ouderen en Europa 

ons kenmerk: 148.97 

uw kenmerk: IGT/jr1197.053 

datum: 6 maart, 1997 

onderwerp: G hi' 2000 erontec no ogle na 

~ . 
. ~ 

Geachte heer Rietsema, 

TU Eindhoven 
Dr. J. Rietsema 
P.O.Box513 
5600 MB Eindhoven 

Wij hebben uw concept-programma "Gerontologie na 2000" ontvangen en de 
toezending op hoge prijs gesteld. Het is een interessant programma, waarvan enkele 
onderdelen ons onmiddellijk aanspreken in verband met onze eigen activiteiten (thema 
communicatiecoach en thema trainingstechnologieen). Bij het stimuleren van 
Europese contacten en relaties via onze Website SeniorWeb en bij het aanmoedigen 
van computergebruik bij ouderen lopen wij aan tegen knelpunten op het gebied van 
interfaces en op het gebied van kennis en vaardigheden. 
Maar ook de overige voorstellen spelen in op problematieken die actueel zijn en 
onderwerp van bespreking in intemationale fora. 
Ondersteuning van dit programma lijkt ons van groot belang. Wij nemen aan dat uw 
uitgebreide intemationale netwerk veel kan bijdragen aan intemationale 
samenwerking. 

Graag zagen wij meer structurele aandacht voor een tweetal kwesties: 
1. Betrokkenheid van ouderenorganisaties bij onderzoeksprogramma's. D.m.v. 

voorlichting, deskundigheidsbevordering, enzovoort kan zulke betrokkenheid meer 
inhoud krijgen. 

2. Voorlichting aan publieksgroepen via o.a. vakbladen en publieksbladen in de 
ouderensector over wat er zoal aan onderzoek was, is en komt op 
gerontechnologisch gebied, omdat de ontwikkeling daarvan volgens ons een grotere 
publieke belangstelling verdient. 

Christiaan Krammlaan 6 Postbus 222 3500 AE Utrecht telefoon 030 - 273 2393 fax 030 - 271 3649 
E-mail npoe@knowarenl KvK Utrecht 5187898 giro 44.88.860 Bank 39.45.55.120 



Beide aandachtspunten vallen misschien buiten het bestek van het NWO-programma 
maar wij hechten eraan met u hierover van gedachten te wisselen. 



Prof dr D.G. Bouwhuis 
IPO 

Beste Don. 

I~\ l;.)-t_C'-1-r .. 

Instituut voor I ~I' 
Perceptie Onderzoek Jl 1 

Institute for Perception Research 

P.O. Box 513 
5600 MB Eindhoven 

The Netherlands 
Phone: +31 (0)40 277 38 73 

Fax: +31 (O}40 277 38 76 
E-mail: iposecr@natlab.research.philips.com 

location: Eindhoven University 

7-2-1997 of Technology 

VB/vb/04 

Kennis genomen hebbend van het onderzoeksvoorstel eerste ronde voor het NWO Programma Prioriteit 
Gerontechnologie betreffende ECCO (Een Communicatie Coach voor Ouderen ), kan ikje meedelen 
dat het IPO-management team hierover enthousiast is en graag een bijdrage willeveren aan dit 
programma. Voorgesteld wordt dat het IPO een AlO financieert in fase 1 en wij willen dan ook nu 
reeds toezeggen dat voor de peri ode 1998 - 2001 een AIO-plaats gereserveerd zal worden. 
Wij gaan ervan uit dat jij met enkele medewerkers verder vorm zult geven aan het onderzoeksvoorstel 
en dat dit zalleiden tot acceptatie door NWO en participatie van de verschillende partners zoals 
aangegeven op bladzijde 10 van het voorstel. Graag wordt het management team op de hoogte 
gehouden betreffende de ontwikkeling. 

Met vriendeliJke groet, 

F.LM. Bonke 
directeur IPO a.i. 

-



Maastricht University 

Aan: dr. K. Westerterp 
vakgroep Humane Biologie 
Uns50 

Your reference Our reference 

WSIMG/97.443 

Beste Klaas, 

Direct line 

3881476 

I ~, '-'j l' '-"" -, v 

Nutrition Toxicology and 
Environment Research 
Institute Maastricht 

I1llt,ifYl 
I lUll I J I I 

Visiting address, 
Universiteltssingel 50 
Maastricht 

Postal address. 
PO. Box 616 
6200 MD Maastricht 
The Netherlands 

Postal account 1023350 
Bank account 85 79 82 966 

Telephone +31433882222 (University) 
Telefax 

3670944 

Maastricht 

17 juli 1997 

Langs deze weg ondersteun ikje projectaanvraag "Gerontechnology beyond 2000" in 
het domein "Personal mobility: optimalisation of an active life style" van het 
Prioriteit-programma "Voeding en Chronische Ziekten: De Rol van Erfelijk bepaalde 
Gevoeligheid" . 

Mochtjouwaanvraag door NWO gehonoreerd worden met een 010, dan zal 
NUTRIM op haar beurt een AlO ter beschikking stellen. 

Met vriendelijke groet, 

Prof.dr.Ir. W.H.M. Saris, 
Wetenschappelijk Directeur 

,I f 



Phi Research 

Prof. Holsdaan 4, 5656 AA Eindhoven, The Netherlands 

- Prof.dr. H. Bouma 
Instituut voor Gerontechnologie 
T echnische U niversiteit Eindhoven 
Postbus 513 
5600 MB EINDHOVEN 

Beste Herman, 

Electronic Systems 
gebouw WY2.38 (WY23) 
tel: + 31 40 27 42131 
fax: +31402744911 
claasen@natlab.research.philips.com 

Ref 
datum 

: R WB-598-TC-97014-ts 
: 19 februari 1997 

Bij deze een schriftelijke bevestiging mijnerzijds van de belangstelling van onze zijde geuit 
door Desiree de Lang omtrent het NWO voorstel: 

GERONTECHNOLOGIE NA 2000 
Adaptieve technologie in woon- en werkomgeving 

v~~r vitaal ouder worden 

Vanuit Philips Research bestaat er gerichte belangstelling met name voor thema 1: 
"Communicatie en informatievoorziening: Een universele communiatie coach (Ecco)". 

Het nog tot stand te brengen universeel gebruikersinterface en met name een uitwerking 
in een "communicatie coach" heeft onze belangstelling en willen we graag gebruiken c.q. 
testen. 

Samenvattend: Philips Research wil de rol van utilisator voor thema 1 graag op zich 
nemen. 

:::::::...----
Dr.ir. T.A.C.M. Claasen 

Nederlandse Philips Bedrijven B. V. 
Eindhoven. The Netherlands 
Tel: +314079 II II 

r i I R . d v n 85S1 
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Philips Sound & Vision 

From: Erick Tw;sk 
ProductlMarketlng Manager 
Building SFJ 3 
P. O. Box 80002 
5600 JB EINDHOVEN 
The Netherlands 

Business Group Television 

E +31 402737400 
e +31 40 2734293 
Twiske@am.nlvxe1.umc.ce.phiJips.nJ 

To: 
Copy: 

Prof. dr. H. Bouma, dlrecteur Instltuut voor GerontechnoJogie 
Mr. H.P. Baumeister 

Pages: Number: M:\et\09397 
Date: 12.02.97 

Subject: NWo-Priaritelt Programma "Gerontechno/agie na 2000" 

Geachte heer Bouma, 

Met grote belangste/ling hepben wlj kennis genomen van hat voorstel "Gerontechnologle na 
2000; adaptieve technologie in woon- en werkamgeving voor vitaal ouderen." Het 
programma spreekt ans pijzonder aan daar het zich concentreert op de steeds grater en 
belangrijker wordende bevolkingsgroep van ouderen, die meer dan thans het geval is zou 
kunnen profiteren van interactieve apparatuur. Vanuit hat pellipectief van ooze product 
ontwikkeling op het gebied van Image Communication zien wij daar grote mogelflkheden 
vooropgesteld dai de producten voldoen aan gerbuikers eisen van user interface en 
ergonomie. Uw voorgestelde programma omvat aen aantal disciplines en thema's die ons 
geschi!d Iljken om op het gebied van Image Communication voor ouderen betekeniavalle 
vooruitgang te boeken. 
Tegen de achtergrond van ooze producten zijn wij hat meest geinteresseerd in de thema's 
communicatfe en informatie vaorziening daamaast zien wij ook interessante 
aanknopingspunten in de meer medische thema's. Wij hebben begrepen dat gemak van 
installatie en het gebruik van standaardvoorzieningen een belangrijke rol speelt in het project 
waardoor on2;e productsn gemakkelijk Ingezet zouden kunnen worden. Tevens zijn wij zeer 
geinteresseerd in het bljbehorende behoeftenonderzoek en de systeem evaluatie. 

Wij ondersteunen daarom gaame hat initiatiat tot dit programma. Voorts zijn wij in principe 
bereid te zijner tijd enige communicatie producten tar beschikking te stellen voor het 
onderzoek. Tenslotte willen wij verkennen op welke wijze wij op tennijn zouden kunnen 
meewerken aan evaluatie studies die zijn gepland. 

Met de meesle hoogachting, 

D~.EO ~ 



telecom . . .... . . 

Prof. Dr. H. Bouma 
Directeur Instituut voor Gerontechnologie 
Technische Universiteit Eindhoven 
Postbus 513 
5600 MB Eindhoven 

Uw kenmerk Uw brief van Ons kenmerk Telefoon 

IGT/j r/97 .117 24/02/1997 AvH17/04/97 +31 70 3432508 

Bijlage(n) Datum 

17 april 1997 

Onderwarp 

NWO Prioriteit Programma Gerontechnologie na 2000 

Geachte heer Bouma 

Met grote belangstelling hebben wij kennis genomen van het voorstel 
"Gerontechnologie na 2000: technologie voor vitaal ouder worden" 
Het programma stelt een geintegreerde aanpak voor van verschillende disciplines 
met als doel techniek te ontwikkelen om de dagelijkse leefwereld van ouderen te 
verbeteren en hun maatschappelijke participatie te bevorderen. 

PTT Telecom onderstreept het belang van dit type onderzoek. 

Het onderzoeksgebied beschreven als thema 1 van het programma (informatie en 
communicatievoorziening) sluit nauw aan bij de activiteiten van PTT Telecom, 
daarnaast gaat de interesse uit naar thema 2 Bouwen en Wonen: Woningadaptatie en 
woningautomatisering. 

Financiering van het huidige programmavoorstel stelt Nederlandse onderzoekgroepen 
in staat om vooraanstaand wetenschappelijk werk te doen, waarvan de resultaten 
toepasbaar zijn voor PTT Telecom. Uitvoering van het voorgestelde onderzoek biedt 
uitstekende mogelijkheden voor samenwerking. 

Inmiddels hebben wij verkend of er additionele financiele middelen ter beschikking 
gesteld kunnen worden v~~r de uitvoering van de onderzoekprojecten en met genoegen 
kan ik u meedelen dat zowel KPN Research als de afdeling New Business Development 
van PTT Telecom toegezegd hebben bij te willen dragen. Daarnaast is toegezegd om 
vanuit KPN Research een mensmaand in de begeleiding van het project te investeren. 
Verder zouden wij een nauwe samenwerking met het op te richten Telematica Top 
Instituut willen bevorderen om daarmee synergia te bareiken met onze andere 
Research & Development initiatieven. 

Door KPN Research is als beoogde inhoudelijke contactpersoon genoemd Prof.dr. J. 
Aasman, Hoogleraar cognitieve ergonomie/Telematica/intelligente produkten van de 

PTT Telecom BV 

Business Development 

Maanweg 174 

Telefoon (070) 343 4343 

Telex 31255 itel nl 

Telefax (070) 3436529 

Correspondentieadres: 

Post bus 30150 

2500 GD 's-Gravenhage 

PTT Telecom 

Handelsregister 

K. v. K .• s-Gravenhage 
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Ons kenmerk 

AvH5/2/97 

Pagina 
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Facultei'c van IndustriEHe Vormgeving van de TU Delft, van de afdeling ITB 
(Institute for Applied Social Science Research) van KPN Research. 

Graag ondersteunen wij daarom dit initiatief om een nationaal programma 
gerontechnolcgie tot stand te brengen. Voorts willen wij graag bij een positieve 
beslissing van NWO verkennen hoe onze medewerking en bijdrage nader ingevuld kan 
worden. 

Yij zien de ontwikkelingen met grote belangstelling tegemoet. 

Met vriendelijke groeten, 

ee 
New 

cc: Ir. L.A. A.M. Coolen, Algemeen Directeur KPN Research 
J. Yage, Hoofd Strategie KPN Research 
Prof.Dr. J. Aasman, KPN ReRearch ITB 
Prof.lr. B. L. de Goede, NYD Strategie 
Drs. B. H. Parson, Manager NBD BD PTT Telecom 
Drs. B.J.M.Verwaayen, Algemeen Directeur PTT Telecom 
Y.G. Koster, Adviseur gerontechnologie TU Eindhoven 



Bischoffsheimlaan 25 
1 000 Brussel 

Media/ab 

Ref.: MDLlJOBI-GG!97043 /4/369 

Tel. 02/2230033 
Fax 02/223 11 81 

Aan Prof.dr. H. Bouma 
Directeur Instituut voor Gerontechnologie 
Technische Universiteit Eindhoven 
gebouwW&S2 
Postbus 513 
5600 MB Eindhoven (Nederland) 

Brussel, 1· 0 -02- 1997 

Betreft: NWO prioriteit-programma 'Gerontechnologie na 2000' 

Geachte Professor, 

Met aandacht heb ik de beschrijving van het programma 'Gerontechnologie na 2000' gelezen. 
Het werkprogramma werd ook voorgelegd aan mijn medewerkers voor nadere evaluatie. 

Gezien de maatschappelijke en demografische ontwikkelingen worden het onderzoek op en de 
toepassing van technologie v~~r ouderen inderdaad belangrijk. Daarom is het opmerkelijk dat 
ook in Vlaanderen er weinig bedrijven zijn die zich expliciet richten naar de markt van de 
ouderen. Dat is een bezorgheid die wij vanuit het IWT, die als taak heeft techno\ogische 
innovatie in het bedrijfsleven te stimuleren, delen. Ik sta dan ook achter uw benadering, die erin 
bestaat om via een multidisciplinaire onderzoeksinspanning en demonstratieprojecten aan te 
tonen dat daadwerkelijk producten en diensten kunnen gecreeerd (en verkocht) worden die 
effectief het leven van ouderen aangenamer kunnen maken. 

Heel wat wetenschappelijke en technologische componenten, vooral terug te vinden in thema's 
1 en 2, zoals taaltechnologie, gebruikersinterfaces, domotica aspecten, ... zijn ook in 
Vlaanderen reeds beschikbaar. Specifieke kennisaspecten op vlak van adaptieve systemen, zijn, 
voor zover ons bekend, minder onderzocht in Vlaanderen. Het zou, mijns inziens, zowel de 
Nederlandse a's de Vlaamse onderzoeksinstellingen en bedrijven ten goede komen, indien op 
bepaalde deelgebieden een bepaalde gecoordineerde kennisuitwisseling kan geschieden tussen 
Vlaanderen en Nederland. 

Derhalve ondersteunt het IWT het belang en de benadering van het voorgestelde NWO 
prioriteit-programma 'Gerontechnologie na 2000'. 

Met de meeste hoogachting, 

Voorzitter 

VlAAMS INSmuUT VOOR DE BEVORDERING VAN HET 
WETENSCHAPPEWK·TECHNOLOGISCH ONDERZOEK IN DE INDUSTRIE _______________________________________________________________ wm~~~ 



Nederlands Astma Fonds 
Speell<amp 28 / Postbus 5 / 3830 AA Leusden 
Telefoon 033·4941814/ Telefax 033·4950330 

postgiro 9199/ Rabobank 33.59.54.332 
K.v.K. Amersfoort nr. 40506839 

Technische Universiteit Eindhoven 
Instituut voor Gerontechnologie 
t.a.v. Prof.dr. H. Bouma, directeur 
Postbus 5J.3 
5600 MB Eindhoven 

Leusden, 6 februari J.997 
Ons kenmerk: ER/EH/7.579 
Doss.nr.: 32.00 

Geachte heer Bouma, 

Met veel interesse en plezier heb ik kennis genomen van het NWO-Prioriteit
Programma getiteld "Gerontechnologie na 2000: adaptieve technologie in woon
en werkomgeving voor vitaal ouder worden". 

Naast de ontwikkeling van geindividualiseerde binnenluchtmonitoren, die voor 
Carapatienten van belang kan zijn, zijn de overige gebieden die in het 
programma behandeld worden eveneens belangrijk voor de doelgroep van het Astma 
Fonds; immers een overgroot deel van de patienten met chronische bronchitis en 
emfyseem behoort tot de leeftijdsgroep 55+ en ouder. 

Het programma zal een zinvolle, nuttige bijdrage kunnen leveren om de 
kwaliteit van leven en de zelfstandigheid van ouderen te bevorderen. 
Wij zullen graag actief betrokken zijn bij het afstemmen van activiteiten die 
vooral voor Carapatienten van belang zijn. 

Mocht u overwegen een aanvraag voor financiele ondersteuning van delen van het 
programma bij het Astma Fonds in te dienen dan kunt u voor nadere informatie 
contact opnemen met de heer H.M. Dirksen, secretaris Wetenschappelijk 
Onderzoek. 

Hoogachtend, 
NEDERLANDS ASTMA FONDS 

~ " 7" 
<=- (}J~ ,)&0..0)).;--

J.~ 
Mw. E.M.A.L. Rameckers, arts 
adjunct-directeur 
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TNO Bouw 
Centrum Bouwonderzoek TNO-TUE 

Instituut voor Gerontechnologie 
t.a.v. prof. dr. H. Bouma 
Postbus 513 
5600 MB EINDHOVEN 

Onderwerp 
NWO Prioriteit-programma 
"Gerontechnologie na 2000" 

Geachte heer Bouma, 

I u l 

Den Dolech 2, Hoofdgebouw 11.77 
Postbus 513 
5600 MB Eindhoven 

Telefoon 040 - 247 33 50 
Fax 040 - 243 85 95 
E-mail cbo@bwk.tue.nl 

Doorkiesnummer 
040 - 2472323 

Datum 
12 februari 1997 

Onze referentie 
97-CBO-B3019 LGLlDNA 

Uw referentie 

Wij hebben met belangstelling kennis genomen van uw schrijven IGT/jr/97.047 dd. 29 januari 1997 
en de aanvraag NWO Prioriteit-programma Gerontechnologie na 2000, Adaptieve technologie in 
woon- en werkomgeving voor vitaal ouder worden dd. januari 1997. 

Wij kunnen u mededelen dat wij het belang van het door u voorgestelde onderzoek onderkennen en 
onderschrijven. TNO heeft in het verleden in meerdere projecten op dit gebied geparticipeerd. Wij 
wijzen op projecten van het International Health Development Foundation in dit kader. 

Vanuit ons werkgebied hebben wij sterke raakvlakken met thema 2: Bouwen en Wonen: Adaptatie 
van woning en woningautomatisering. 
Onze expertise en kennis ligt op het gebied van de fysische aspecten van de gebouwde omgeving: 
licht, lucht, geluid, warmte en vocht. Een goede kwaliteit van het binnenmilieu is sterk verbonden 
met het algemeen welbevinden en een absolute voorwaarde voor de gezondheid. 

Een bij het Centrum Bouwonderzoek TNO-TUB lopend project sluit goed aan bij de doelstelling van 
het programma. Dit project betreft de ontwikkeling van een instrument waarmee de relatie tussen de 
beleefde woonkwaliteit en de technische kwaliteit van de woning inzichtelijk gemaakt kan worden. 

TNO Bouw venicht onderzoek en geeft advies over 
bouwvraagstukken, voomamelijk In opdracht van onder meer 
de overheid, grote en kleine ondememingen in de bouw, 
loeleveringsbedrijven en branche-instellingen. 

Hat Centrum Bouwonderzoek TNo. TUE is een 
samenwerkingsverband v~n de faculteit BOUWkunde, 

Nederlandse Orgerksatie VOOf toegepast· 
natuurwetenschappelijk onderzoek TNO 

Op opdrachten aan het CSo.TNO·TUE zijn van toepassing de 
Algemene Voorwaarden voor anderzoeksopdrechten aan TNO. 
zoals gedeponee!d bij de ~dlssementsrechtbank en de 



•• • .. 
Nummer 

97-CBO-B3019 LGLIDNA 
Blad 

2 
Datum 

12 februari 1997 

Een tweede project dat ik in dit kader zou willen noemen betreft een onderzoek naar de ontwikkeling 
van een classificatiesysteem voor gezonde woningen dat in opdracht van MVROM is uitgevoerd en 
deze maand wordt opgeleverd. 

Gaarne verzoeken wij u ons op de hoogte te houden inzake de ontwikkelingen van het NWO 
Prioriteit-prograrrnna. 

Ir. L.C.J. van Luxe 
Hoofd Centrum Bo 



McRoberts BV 
Raamweg 43 
2596 HN Den Haag 
The Netherlands 
Tel. 31 (0}70-31 06462 
Fax. 31 (0}70-3614103 

Zeer geachte professor Bouma, 

Instituut voor Gerontechnologie 
De heer Prof. Dr. H. Bouma 
Postbus 513 
5600 MB EINDHOVEN 

Den Haag, 18 februari 1997 

Met grote instemming heb ik de aanvraag voor het NWO prioriteit-programma 
Gerontechnologie na 2000 gelezen. 
McRoberts houdt zich al sinds 1991 bezig met nieuwe technologieontwikkeling op 
het gebied van de mobiliteit. Draagbare meetsystemen en automatische beoor
deling van bewegingsgedrag spelen daarbij een belangrijke rol. In dit verband 
hebben we ondersteuning van EUREKA verworven (EU105810 en EU157811). 
Wij verwachten dat draagbare, intelligente meetsystemen bij het optimaliseren van 
een actieve levensstijl en het bevorderen van de zelfstandigheid binnen de eigen 
woon- en leefsituatie een zeer belangrijke rol kunnen spelen. Daarom juichen wij 
dit initiatief van harte toe. 

Vriendelijke groeten, 

Rob van Lummel. 



Annex III 

List of abbreviations 

APPEAL 
AZM 
BCN 
BMGT 
BOGO 
CBO 
CBS 
COPD 
COST 
CSO 
DenK 
ECCO 
EFA 
EUT 
GVO 
ICT 
IGT 
IPO 
KSAO 
KUN 
LUW 
my 
NPOE 
NWO 
NWR 
R&D 
RUG 
SGO 
TNO 
UM 
UT 
UU 
VROM 
VUA 
WAU 
ZON 

A Personal Environment for Adaptive Learning 
Academic Hospital Maastricht 
graduate school Behavioral and Cognitive Neurosciences 
Biomedical and Health Care Technology 
name of a addaptive communication system, making use of ECCO 
Center for Building Research TNO-TUE 
National Statistics Office 
Chronic Obstructive Pulmonary Disease 
CO-operation in Science and Technology 
Central Organisation of Unions of the Elderly 
Dialogue management and Knowledge acquisition 
Elderly Communication COach 
European Federation of Asthma and Allergy Association 
Eindhoven University of Technology 
National Health Education 
Information and Communication Technology 
Institute for Gerontechnology 
Centre for research on human-system interaction 
Knowledge, Skills, Abilities and Other factors 
Catholic University ofNijmegen 
Agricultural University of Wageningen 
man years 
Netherlands Platform Elderly and Europe 
Organisation for Scientific Research Netherlands 
National Housing Corporations Association 
Research and Development 
State University of Groningen 
Supportprogramme Health Research 
Netherlands Organisation for Applied Scientific Research 
University of Maastricht 
University of Twente 
University of Utrecht 
Ministry of Housing, Spatial Organisation and Environment 
Free University Amsterdam 
Wageningen Agricultural University 
Care Research the Netherlands (ZorgOnderzoek Nederland) 
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AnnexIV 
Advisory Council IGT 

Drs. H.J. ter Heege, Chair, former chair of the Board TUE 

Dr. C.J. de Bont, Director Human Behaviour Research, Philips 

If. 1. Claessens, Board member of Fontys vocational schools 

Prof.dr. R. Huijsman, Director EUR Centre for Ageing Research 

Prof. dr. 1. Jolles, Director of Ageing and Behaviour Research, UM 

Prof. dr. C.P .M. Knipscheer, Director of Social Gerontology, VUA 

Prof.dr. D.L. Knook, Director Centre for Ageing Research, TNO 

Prof.drs. 1. van Londen, Chair of the Prevention Committee, ZON 

Drs. P.H.B. Pennekamp, Director General, Ministry of Health, Welfare and Sports 

Dr. R.W. Welschen, Major of Eindhoven 
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