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Preface

The American Joint Distribution Committee (AJJDC) is an international relief
and development organization that operates in Jewish communities worldwide.
It also undertakes nonsectarian relief and development projects in countries
across the globe  from those in Eastern Europe, to those in Africa and the
Far East. In Israel, the AJJDC operates through two agencies: JDCIsrael,
which develops and implements innovative programs relating to major social
changes; and the JDCBrookdale Institute, which plans and evaluates a wide
range of social service programs.

The elderly, and the challenges of a rapidly aging population, are major
focuses for the two agencies. JDCIsrael implements its programs in aging
through JDCESHEL, the Association for the Planning and Development of
Services for the Aged in Israel, a consortium of JDCIsrael and the major
government ministries. Established to address the needs of the elderly, JDC
ESHEL provides a unique forum for coordination and innovation at national
and local levels.

International collaboration is one of the hallmarks of the AJJDC. The
cooperation that has developed between the JDCBrookdale Institute, JDC
ESHEL, the Hadassah Medical Organization, and the Stein Gerontological
Institute is thus a natural outgrowth of AJJDC policy. The conference on
"Technology and Aging", held in Jerusalem at the end of 1992, was not the
JDCBrookdale Institute's first joint project with the State of Florida in the
field of aging. In 1986, a binational conference entitled "Approaches to
Linking Policy and Research in Aging: Israel and Florida" was organized in
Miami, in cooperation with the state's Aging and Adult Services Program
Office, the International Exchange Center on Gerontology, and the Southeast
Florida Center on Aging, the proceedings of which were subsequently
published in book form; and in 1988, the Institute was involved in an Israel
Florida cooperative research project to implement a unique method for
evaluating the quality of institutional care based upon the "tracer"
methodology.
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In Israel, development of the field of technology and aging is in its initial
stages: special technology for elderly people is being designed and adapted,
and elderly people are receiving assistance in coping with regular, everyday
technology. Researchers at the Stein Gerontological Institute have had
extensive experience with research in these areas, and have been willing to
share this experience with their Israeli counterparts. The Technology and
Aging Conference fostered links for future collaboration, and provided an ideal
forum for the exchange of knowledge and ideas. We hope that this
monograph, based upon the proceedings of the conference, will enable many
more people to benefit from this exchange.

Jack Habib
Director, JDCIsrael
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Introduction

Israel1s population currently includes some 505,000 persons aged 65 and over
and some 365,000 aged 5564, and these figures are steadily increasing. Most
of these people are healthy, energetic individuals still actively involved in their
communities. According to sociodemographic forecasts, the number of those
aged 65 and over will continue to increase in the years to come, reaching
615,000 in the year 2005.

Many elderly could benefit from everyday technologies such as magnetic cards
(credit and ATM cards), video players (VCRs), and remote control systems,
if they were exposed to these items, provided with appropriate instructions and
given the opportunity to try them. Likewise, given similar opportunities,
many could benefit from basic assistive devices such as a special handle for
picking up a kettle, or a stable cutting board. Moreover, the situation of most
elderly people would improve if their physical environment at home or at work
were adapted to suit their special needs, through the installation of better
lighting, for example, or the fitting of hand rails.

These technologies, devices and adaptations could help the elderly to maintain
their independence, i.e. their ability to perform activities of daily living
without assistance, and thus maintain their quality of life.

The average household income among the elderly population is similar to that
of wageearners, despite the fact that onethird of elderly persons receive only
the minimum income provided by a National Insurance Institute pension. The
elderly population thus has significant buying potential in areas such as
recreation, home adaptation and furnishing, consumer goods, and health
services. Elderly persons on minimum income, of course, would need
financial assistance from the government or a public organization to pay for
technological innovations.

In many countries, the growth of the elderly population, together with
recognition of its buying potential, have been responsible for an increase in
research, development, manufacturing and marketing aimed at elderly people.
More and more efforts are being made to develop and adapt technological
devices, equipment and services to meet the special needs and functional
abilities of this population.
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Israeli manufacturers have yet to adapt themselves to these sociodemographic
and economic trends. This is due both to a lack of updated information on
these trends, and to a failure on the part of the manufacturers to apply existing
information on the characteristics and needs of the elderly population. It is
clear that developing the ifeld of aging and technology will not only improve
the welfare of elderly people but also beneift the manufacturers.

This conference marks the beginning of an important, longterm effort
requiring extensive collaboration between different disciplines, and between
researchers and manufacturers. The challenge lies ahead.

Yossi Tamir
Director,
National Insurance Institute, Israel
(former Director, JDCBrookdale Institute)
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THE ELDERLY IN THE FUTURE TECHNOLOGICAL
WORLD

Baruch Raz

Abstract

Forecasting is the science of dealing with uncertainty.
Successful forecastingof our future environment depends upon
recognition that the basic trends in human society are slow to
change, and that the basic values of human society are almost
invariant. With this in mind, we can forecast that in the
technological world of the future, the daily lives of elderly
people will be greatly altered: automation will create the
economic wealth needed to sustain them; highlydeveloped
communications technology will enable them to be far more
active in society, regardless of geographical isolation or
impaired functioning; through manmachine interaction  the
triggering of electromechanical devices by electronic or
magnetic signals in the brain  it will be possible to overcome
many kinds of physical disability; and simple, everyday
technologies will be adapted to be far more userfriendly for
elderly users. In the future, then, the elderly will be able to
function independently for far longer, thus improving their
quality of life and maintaining their dignity.

Introduction

There is a famous, rather chauvinistic anecdote about the fellow from Madison
Avenue who says to his colleagues in the advertising agency: "The client is not
an idiot. The client is your wife". By way of an introduction, I'd like to
paraphrase the second part of that: "The elderly are us". It is simply a matter
of time. Whenever we address the needs of the elderly, we should remember
that we are preparing the future for ourselves. Accordingly, we must be very
careful in our work and very loving in our attitude, because whatever we do,
we do for ourselves.

We should also remember that the past is something we take with us wherever
we go, part of the future we will leave to our children. We have to care for
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We should also remember that the past is something we take with us wherever
we go, part of the future we will leave to our children. We have to care for
the future because it is our legacy . This is one reason why people are so
interested in the future  they want to make sure that the legacy they leave
behind them is commensurate with their selfimage.

Planning for the Future

One thing we should bear in mind in planning for the future is that activities
of any value take time. To change a system, a machine, a group of people
requires years ofwork. This means that the changes you are planning will be
implemented in an environment very different from our environment today.
It takes five years, seven years, even twenty years, to make significant
changes; and in twenty years, the world will be very, very different to the
world we know now. You therefore have to prepare to function in the
environment of the future, rather than the present environment. This raises a
big question: how do we forecast the environment of the future?

Now, while we all know that it is impossible to forecast the future, people
have all kinds of clever ways of getting around this. One way is to say, let's
look at this as a problem fraught with uncertainty, and deal with it
accordingly. Uncertainty means that there is more than one possible outcome
to a given situation. You must therefore build lots of scenarios  actually,
you should aim to build a complete set of scenarios, i.e. covering all possible
outcomes. If the set is indeed complete, the future will realize one of the
scenarios.

However, in order for this complete set of scenarios to include the future, it
has to include such a vast number ofnonfutures that the whole thing becomes
totally unmanageable. So you say to yourself, I will relax my requirement that
the set of scenarios be complete, but I still want the set to include all possible
futures. This way you have a relatively small number of scenarios to deal
with, and your problem is thus considerably reduced: you just have to
determine what is relevant, and what is not relevant, to the future.

But exactly how do you do this? Some people claim to know what is relevant
and what is not. They are considered to be experts, and some even make a
living out of their expertise (myself among them). However, being among
friends, I can admit that we don't do a very good job of it.
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What can you do to try to forecast the future? How do you develop guidelines
to help you make better choices in decisionmaking? First of all, I think we
can make the following assumptions: the basic trends in human society are
slow to change; and the basic values of human society are almost invariant.
Take the novel about Joseph and his brothers by Thomas Mann. The author
begins by asking why someone should deal with events that happened 4,000
years ago  what's the relevance? His answer is something like this: "The
human race has taken about one million years to develop, so it's inconceivable
that in the last 4,000 years there has been any major change in human
psychology".

Things probably developed very gradually. After all, 4,000 years out of one
million is less than half a percent. Whatever was relevant 4,000 years ago is

probably relevant today. Those of us who have resorted to reading the Gideon
Bible in American hotel bedrooms will probably agree with this. I mean, the
stories in the Bible seem pretty relevant: you read them, you think about them,
and you see that some values are really invariable  lust for life, greed for
power, and attachment to territory. If you build up a scenario of the future
that violates or ignores these values, you know that your scenario must be
irrelevant. When trying to forecast the future, then, you have guidelines to
help you, that is, you are not totally lost in a desert. And this, I think, is the
way we should plan future changes that concern the problems of aging.

The Growth of the Elderly Population
and Increased Longevity

Whereas the elderly population in Israel was less than370 of the total
population in the 1950s, it is now about 1090, and this increase is typical of
Western countries in general. The increase can be explained by two factors:
lust for life being a societal invariant, and the great leap forward made in the
ifeld of medicine over the past 100 years (remember, in the year 1870, life
expectancy in Germany was about 52, whereas now it is about 77).

We now understand how certain factors such as good diet, exercise, and fresh
air, can promote longevity. In the past few decades, we have been pursuing
a healthier lifestyle and have continued to campaign for a cleaner environment.
In addition, the medical profession has learned how to treat many of the
diseases caused by bacteria, although it has not yet made comparable advances
in treating viral infections. I understand, however, that the ifeld of anti
bacterial research is now the focus of renewed interest, following the
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emergence of bacterial strains resistant to antibiotics. There is good reason to
believe that the medical profession will be able to meet this new challenge.

When and how it will learn to treat viral infections is another matter
altogether, but we are witnessing some very interesting developments in this
area. There is now growing understanding of the basis of viral activity, i.e.
the genetic makeup of the human being. An enormous amount of money is
being spent in an attempt to understand the workings of the human genome.
Once that is understood, there will be some progress made in understanding
viral activity (or at least, there should be some progress).

The quest to understand the human genome is inextricably linked to research
into genetic engineering. Most of the big pharmaceutical companies are now
investing a substantial part of their research and development budget in
developing genetic therapies. The ethical problems concerning genetic
engineering are numerous, and however these problems are addressed, now
and in the future, the "quest for life" issue guarantees that genetic engineering
will always be a "hot" issue.

Generally speaking, I believe that we can look forward with some optimism
toward the future, in the knowledge that the human lifespan will continue to
increase. Having said that, there was some very interesting research
conducted recently , which claimed that we are born with our lifespan more or
less predetermined by the number of cell divisions we will undergo.
According to the researchers, a basic quota of time is given to you at birth (the
quota being genetically determined). Of course, you can make things worse:
if you smoke, you knock a few months or years off your lifespan, and if you
drink, another few months (I don't know what womanizing or maneating does
to you...).

There are two reasons why I doubt the researchers' claim. First, I am not
convinced that we cannot tamper with our "quota", and extend it. Scientists
have achieved a great deal in other ifelds and I don't think they are helpless
here. Second, the desire to live, the lust for life, is extremely powerful, and
something we should never underestimate. If we take this factor into account
when building possible scenarios for the future, we know we are on the right
track.

As I mentioned above, we are living in a society in which elderly people
constitute an increasingly high proportion of the population. However, while
we know that the average lifespan will continue to increase, we can only
speculate as to the quality of life elderly people will have in the future. In
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fact, I think that the most interesting subject for a conference of this kind is
not how to estimate the numbers of old people we will have to deal with, but
rather, how to create an environment in which the elderly person's quality of
life is such that it makes prolonged life worthwhile.

Supporting the Elderly in the Future

In addressing the subject of quality of life for elderly people in the
technological world of the future, we have to consider a variety of issues.
One is the fact that elderly people in the future, with their everincreasing
lifespan, will need substantial economic support. Let's face it, the pension
funds are in for a big surprise, the kind of surprise people get when they
remember that Christmas is followed by the New Year.

One of the things that the pension funds will have to deal with is the increase
in my life expectancy. When I joined the labor force, my life expectancy was
something around 68, and those responsible for my pension fund assumed that
on reaching the ageof 65, I would have approximately three years to enjoy my
pension before giving up the ghost. In the meantime, however, life expectancy
has greatly increased, and all of a sudden, the pension that has accumulated
will have to sustain me for far longer than three years. Of course, I still want
the benefits of my fund, having paid for it, and those fellows in the pension
fund don't know what to do. This is a very real problem: somebody will have
to create the economic wealth to sustain me and others in my position.

The problem appears even more serious when you consider that in most of the
developed countries the birth rate is far lower than in the past. This means
that you no longer have a pyramid support structure in which the majority of
the population, the younger generation, support the minority, the older
generation.

Automation
This situation leaves us with very few choices. We know that talking about
old age means talking about automation: automation is the only means by
which we can increase productivity, and only with increased productivity can
a small number of people create enough economic wealth to sustain a far
larger number of people. Added to this, we now have a situation in Europe
whereby some83X of the labor force is supporting the entire population. I

know people in their midthirties who have never worked, university graduates
who have always lived on government benefit and who even go on vacation
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supported by public money ... And this setof circumstances will only increase
with time.

The sociodemographic trends outlined above will create a numberof problems
for society. The first is a problem of values. One of the most basic values
in our society is that of laboring to sustain oneself: "With the sweat of thy
brow thou wilt have bread". The assumption here is that what you "get" is
related to what you "put in". All of a sudden, however, this value is no
longer universal. If there is going to be wealth for everybody (through
increased production), how should it be divided? What will the implications
of this be? What kinds of power play will there be in this future world? We
still have no solution to the problem of sustaining the entire population. There
were some individuals, between the years 1918 and 1989, who thought they
had a solution, and considered Das Kapital to be the Bible. However, the
problem has not been solved by Karl Marx, whose skill in choosing such a
weighty problem was excellent, but whose perferred solution has proved to be
somewhat faulty.

I have mentioned the need for automation to create economic wealth.
Automation will bring with it both beneifts and problems. On one hand, there
will of course be lots of spinoffs for elderly people. With the development
of all sorts of automatic devices, a lot of daily chores will be automatized,
making everyday life far easier for the elderly. On the other hand, automation
will present a threat to people of working age who, while not the brightest,
fulfil important roles in society today. If a machine is developed that can sort
my mail, convert my bad handwriting into good, and classify my documents,
what will happen to my secretary? Will she become a poet? No, she lacks the
ability to become one. She is a very good woman and performs her job
excellently, but she has skills that will be totally unusable in the future.
Moreover, I'm not sure that other work commensurate with her skills will be
available in an automatized world. She'll have enough money to live on, no
doubt, but what will she do to fulifl her senseof duty, her interest in life, etc.?
Automation will affect a lot of people in a very fundamental way.

Communicaitons
Another area I would like to address is communications, which, for a variety
of reasons, is now being developed at an extremely rapid pace. Recently, I

came face to face with some of the latest developments, and was staggered by
their level of advancement. Not long ago, I had the opportunity to visit the
Center of the Russian Academy of Sciences, formerly responsible for most of
the Soviet space program. I sat talking with the director, and the fellow
explained to me that nowadays the Center is oriented towards peace, and that
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the communications satellites will be used to sell video conferences around the
world. They are talking about selling an hour of video conference for $400.
In order to give you grounds for comparison, our friends in Bezeq (the Israeli
Communications Company) charge about half that amount for an hourlong
transatlantic telephone conversation (if I were a Bezeq employee, I'd be
shaking in my shoes). With the growth of communications, video conferences
are suddenly a viable alternative to regular conferences.

One of the reasons that people go to see each other rather than talk on the
phone, is that they get lots more information when talking face to face. Now,
with video conferencing, each interlocutor will be able to see, and be seen by,
the other, and he or she will be able to produce and refer to things such as
charts and designs. Moreover, the two interlocutors will be able to use a fax
machine to transmit and receive documents concurrently. This doesn't mean
that people will stop travelling  of course they won't: after all, there are all
kinds of values to travel. However, burdensome breadandbutter travelling
could be reduced considerably by means of video conferences, and that
represents something very valuable: it would save energy, reduce pollution,
and there would probably be more ozone in the upper layers of the
atmosphere, thanks to decreased use of motor vehicles and aircraft.

This kind of advancement in technology is something that develops in response
to the general needs of society. At the same time, such developments will
enable elderly people to enjoy a far higher level of participation in society.
If you are an elderly person limited in daily functioning and/or mobility, use
of this technology will enable you to interact with other people, be active in
society, understand what's going on, contribute whatever you feel like
contributing, and get feedback. What more do you need? Video conferences
are just one example of the technology that is going to sweep over us in the
near future (sooner than we would have believed, because there are so many
economic interests at stake).

ManMachine Interaciton
Another area I want to discuss is manmachine interaction. What do I mean by
that? Well, we all know about alpha waves, and the fact that we can pick up
electronic signals from the human brain, but there are many other
developments concerning electrical activity in the human brain, and, perhaps
more interestingly, developments concerning magnetic activity in the human
brain.
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For example, take the SQUID device, a highly sensitive magnetic detector
based on super conductivity, which can determine changes in the magnetic
ifeld to the order of 10g gauss. Placing an array of SQUIDs next to a
person's cranium produces some very interesting results. Whenever the
person performs a given task, various cells in his/her brain are seen to fire in
a certain, invariable sequence. We can thus, if we wish, build up libraries of
different sequences. But we can also go far beyond this. For instance,if you
were in the advertising profession, you could show people a number of
different advertisements and use the SQUIDs ot see which advertisement elicits
the strongest response. Rather than automatically accepting a person saying
that advertisement X was better, you could check the readings and see that the
person actually reacted most strongly to advertisement Y.

But we can take this even further. If you play somebody a piece of music,
you can record the magnetic activity in their brain, and, when the piece ends,
ask them to go over the music in their head. The person performs no physical
movement, and yet activity is recorded. What you have done is to capture a

thought: you have recorded the magnetic activity in the person's mind.
Interesting, isn't it?

Now for our part, we are interested in a very rudimentary aspect of this
phenomenon. We want to be able to activate all kinds of machines using
signals that we pick up from people's brains. Let's say that you want to travel
across to your right, and that your brain emits the proper series of signals for
this. If an appropriate machine could pick these up, it could carry you to your
destination.

As I see it, manmachine interaction, now at the very beginning of its
development, is going to play a major role in helping people, particularly the
elderly, to care for themselves.

Conclusion

These developments, in automation, communications, and manmachine
interaction, will no doubt create havoc initially. As you know, our era is
distinguished by the fact that we have greatly increased our power to do evil
and our power to do good. The value of moral choice has never been more
important than it is now. With the same technology, one can either create
highly beneficial electrical energy for the planet or create atomic bombs; cure
very severe diseases or develop biological warfare; produce plastics for
everyday use or develop chemical warfare. When in human history has one
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human being been able to affect the lives of billions? The problem of choice,
then, is as crucial now as ever.

When discussing old age and the elderly we should be guided by the wish to
change society so that elderly people can be far more selfsufficient than at
present; so that they can enjoy the dignity that comes from not having to rely
on other people; so that they can be far more involved in society, and thus
enjoy a much better quality of life. All these aims can be promoted through
the proper use of technology. We already have many of the technologies
needed to improve quality of life for the elderly. It is up to us to use them in
such a way that they lead to a future environment far better than the one we
live in today.
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:TECHNOLOGY,AGING AND DISABILITY
FROM THEORY TO PRACTICE

Elliot Stern

Abstract

This paper frames an endeavor still in its early stages: the
fruitful utilization of general technological advances, and
specific technologies in the care and services for aging and
disabled individuals, and the facilitation of their independent
functioning. It is organized in five sections. "Perspective"
sets forth a vantage point for the observation and classification
of technologyrelated care and services, and facility
optimization. "Realities" deals with the current environment
for technology transfer and application, and their target
population. "Methods" suggests approaches that will work best
with aging and disabled populations with specific needs and
diseases and within specific cultural milieus, and describes a
process for introducing technology into age and disability
related care and habitats. "Applications" describes successful
implementation of technology for older persons in a variety of
settings and with different capabilities. Lastly, "Vision"
recommends followup for conferences such as the present one:
the creation of a process and enduring set of activities for
sharing existing knowledge in reinforcing ways. I propose that
the strengths of modern communications technology be used to
enhance multinational cooperation aimed at promoting
utilization of enabling technologies, and to give impetus to
policy and program development in advanced and developing
societies.

Perspective

What is technology? How can it be used to serve the needs of aging and
disabled individuals? When we think of technology we think of products,
gadgets, 'things' that are elaborate, incomprehensible, and utilizable only by
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the trained specialist. Both the general public and health and aging
professionals more often think of "smart bombs" than "smart houses", of
"computer nerds" than "computerassisted care". Although our mindset is
changing, we still have an incorrect perception of what technology is, and of
its potential for improving both normal and independent functioning and
quality of life.

I believe there is a perspective or definition of technology which offers a far
more promising guide to program development and positive intervention in the
field which some call "gerontechnology" (Bouma, and Graafmans, 1992) and
others "assistive technology".

This perspective starts with an examinationof the word's Greek roots (Oxford
English Dictionary, v.II,p. 3248): the word "technology" derives from the
Greek word techne which originally meant "systematic treatment" and later "a
grammar of the arts" . As the German philosopher Heiddeger elaborates in his
essay "The Question of Technology" (1987), et67w<?/technology is "the
revelation of what is present". This artistic, processoriented approach helps
us view technology as intricately linked to human activity, with a relationship
to our environment. In this way, technology is seen less as a set of objects
than as the creative act of linking a person's capabilities to his/her condition
 an enframing of human capability using material (media) and conceptual
means.

The British actor Michael Caine summarized fears about technology utilization
by lay people and professionals when he remarked: "First I was confused by
technology, then I realized I was being replaced by technology, and soon I'm
going to become technology".1 These fears  bondage to technology,
replacement of the human by the machine, technology as an end in itself,
mysterious and impossible to master, and finally the objectification of human
living  all concern the dangers of misapplied technology. Yet as the poet
Hoderlein has written, "where danger is, grows the saving power also"
(Fragments).

The promise of technology is its saving power, offering a means to make work
more like play, to turn wasted effort into useful effort, and to maintain
performance even in the face of physical limitation and environmental
pressures. Mokyr (1990,p. 289 ff.), in his evolutionary and historical look at

' From a presentation given at the MiamiDade Community College Book Fair,
Miami, Florida, August 12, 1992.
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technology development in world cultures, views technology as a creative
element, an "X" factor, that not only acts as a multiplier for economic growth
(since it enables society to produce more efficiently), but also leads almost
inevitably to faster growth in knowledge, increased cultural expression, better
living standards, and investments in personenhancing and supportive activity.
He argues that the multiplying and creative effect of technology (his "X"
factor) is the lever of human creativity as well as riches.

This is the vantage point from which we at the Stein Institute view technology
and its applications to supportive living environments and the individual needs
of persons with functional disability. Successful gerontology requires a free
and everdeveloping relationship between technological means and human
ends, defined in terms of increased independence and quality of life. To
establish this free relationship requires that we observe certain rules for
technology development and application.

Rule 1: Enabling technology will be unusable or ineffective unless it is
integrated with the capabilities, needs, and limitationsof technology users, and
their cultural as well as physical needs. In the case of older persons with
disability, careful evaluation of cognitive and physical capability, living
environment, experience with technology, and life history are all important in
transforming technology from gadget to enabler.

Rule 2: Don't expect technology to be"user rfiendly". We should expect
technology to work, but as Geage Gilder (1989) has said,"If we're looking for
friendship from it we're in trouble". Even user and habitatappropriate
technology is "dumb" without the training of an informed user. Conversely,
an informed user without technology is often "disabled" even in a friendly
habitat.

Rule 3: Listen to the technology "user" and learn. Gilder (1989,pp. 268271)
reports the success of Raymond Kurzweil's music synthesizer, which has
revolutionized the 13 billion dollar music instrument industry and is
increasingly replacing the piano as the instrument of choice among professional
and amateur musicians. Kurzweil, a pioneer in speech synthesis and other
devices which make life easier for disabled individuals, was inspired to design
his synthesizer by a conversation with Stevie Wonder, the popular blind
musician. Wonder challenged him to "design a synthesizer that could capture
the rich tapestry of acoustical instruments" (Gilder, 1989,p. 269), and
Kurzweil, with these specifications in mind, designed an instrument that did
not require "rare materials, and laborious craft" . For these he substituted
easily massproduced materials, arranged in a creative combination, to give the
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user previously unknown control over the instrument and the sounds it could
produce.

Rule 4: The market for assistive technology will develop only when useful
applications appear, not just for the primary or disabled user, but for
everyone. A phase of technology development critical to future acceptance
involves playing with technology prototypes to determine applications. Most
failed technologies omit this phase in an effort to find the shortest path to the
intended markets.

Rule 5: New enabling technology, whether "high" or "low" tech, will not be
accepted and utilized  except where unusual reimbursement is available 
unless it can compete economically with technologies now in the marketplace
that are perceived as comparable in type and use. A twentyfive dollar,
ergonomically correct shaver, that is not only functionally useful for persons
with arthritis or Parkinson's disease but more comfortable for everyone, will
not become a profitable product in a market dominated by shavers which cost
from fifty cents to five dollars. The same can be said for appliances,
furniture, new communications technology, etc.

Rule 6: In determining the ultimate successof technology, aesthetics, cultural
status, and selfimage are considerations at least as important as useifilness
and economic competitiveness. This is why so much technology that could be
useful to older and disabled persons has remained in medical supply houses.

These six rules apply, in some measure, to all technologies, but are
particularly relevant to "gerontechnology", where we are dealing with a
generation of older persons who straddle traditional and modern views of the
role of technology in both its public and its private uses. These persons are
aware of the change in the way technology is viewed without having directly
experienced it. But their perspective  however far removed from the
perspective of those of us who see the powerful technological tools, servo
mechanisms, material improvement, ergonomic and spatial design, and greater
mechanical and physical control of information technology  is one that can
be changed through thoughtful and sensitive technological matching and
education. What one person can do, another can do, and improve on the first
person's performance. This is the record of technology's impact on our lives
throughout history.
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Realities

Performance matters. To feel independent, older persons must be able to
function in the environment they inhabit, and be able to exercise choice and
control in their lives. What are the problems which gerontechnology can
address? Disability, dependency, complex interactions between physical health
and disease, the aging process, and increasing environmental demands.
Gerontechnology increases an individual's capacity to perform, promoting a
sense of dignity and lack of stigmatization. The Stein Gerontological Institute
(SGI) is located in Dade County, South Florida, whose disabled and
functionally impaired older population is roughly equivalent to the entire
elderly population of Israel, inclusive of both healthy and impaired (see Tables
1 and 2 in Appendix).

The number of persons who have an unmet need for assistive technology
devices in the United States exceeds 2.5 million, with 1.3 million of these over
65 years of age (see Tables 37 in Appendix).

Jackson (1991) states that depending on the methodology used, the number of
elderly with unmet needs could range from 199,000 to 1.8 million, i.e.
between 5.39£ and 42.0/Z of older persons with disabilities. More strikingly,
threeiffths of persons with unmet needs say they cannot not afford assistive
technology.

However, the god of Understanding is not served by facts alone. When we
look at the barriers to the use of technology, the capabilities of the elderly, and
the demands of the environment  as revealed in our studies of activities of
daily living (ADL), and safety and security, and our evaluations of community
service programs  we see that these can be altered and improved upon using
methods derived from our experiences with caring for, working with, and
listening to, older persons. There are many things that can be done by
utilizing available technology and simple assistive devices like raised toilet
seats, reachers, etc. Ruth Weber's paper on "Team Independence" (see pp.
83100) describes SGI's program to introduce, market, and evaluate assistive
technology and environmental "retrofits" for disabled older persons and their
caregivers.
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Methods

Our approach to advanced technology and its potential for living environments
and care is encompassed in our strategy for developing assistive technology.

This strategy can be characterized using the language of human factors
engineering and set forth in elaborate flow chart diagrams (Figure 1).

The ifgure sets forth a strategy based on three concepts central to SGI's
methodology:

Technology introduction and utilization must be individualized:
services and products must be customized to the needs and wants of
the individual.
Technology transfer must be informed not only by our research, but
by information about the individual's capabilities, culture and living
environment.
Technology evaluation and introduction must be iterative (as Figure 1

shows): assistive technologies and related support and training services
must reflect a feedback system aimed at ongoing quality improvement.

When SGI personnel conduct assessments of living environments or provide
evaluation of assistive technology and related services to support independent
functioning, these are the concepts that determine our methodology, both in
applied research and in practical daytoday intervention.

Applications

The bulk of this conference will deal with exemplars, from both SGI and the
JDCBrookdale Institute, of successful implementation of technology in a
variety of settings and with persons of differing capabilities. We will explore
the features of equipment, products, and devices developed to maintain,
improve, or replace the functional capabilities of older or disabled individuals
(e.g. motorized wheelchairs, specially adapted furniture, computers, cordless
telephones, as well as simple games that increase social interaction and
exercise mental capabilities).

We will also, of necessity, address the utilization of related services, the
training required to utilize assistive technologies, and the selection and
acquisition of these technologies. These related services range from
professional training, information services, evaluations, and recommendations,
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Figure 1: Flowchart of Methodology for Technology Evaluation and
Introduction
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to the customization, fitting, maintenance and followup of prescribed or
retrofitted aids, devices, or products. Without these supportive services,
technology cannot be successfully introduced.

I will focus on a few examples of the principles elucidated in section one.
One project with which SGI has been involved for several years emphasizes
the integration of current housing design practice with automation and other
forms of technologyrelated assistance.

Woldenberg Village, described in Jose Guerrier's paper (see pp. 141157) and
in Litha Berger's paper (see pp. 119132), was designed to incorporate and go
beyond the thinking in our new "Americans with Disabilities Act" (ADA)
(Public Law 100147). ADA has provided a new framework  and many
specific directives  for the implementation of technologyrelated services
within living, working, caring, and therapeutic environments. In designing
Woldenberg Village, we utilized our experience in functional and
environmental assessment to determine the need for particular kinds of
adaptations to usual architectural concepts. We worked cooperatively with the
project's architect to develop the idea of individual apartments, and the entire
campus, as a "machine", a machine that should be responsive to the
capabilities of its intended residents and to the requirements of the unique
external environment of New Orleans, Louisiana. Furniture, fixtures, lighting

' and HVAC (high velocity air conditioning) systems, and responsive appliances
were seen as an integral part of the habitat design.

We also began to address the adequacy of current housing design practice to
determine how automation can complement the home environment and
facilitate performance of ADL. Standards currently used by architects and
engineers, even the standards used to implement ADA, usually include
guidelines that express a range of measurement for implementing a specific
design concept rather than specific recommendations. Consequently, architects
and engineers often implement these guidelines by using the minimum
standards.

We attempted to go beyond this lip service to ADA by working with our
architect on specific recommendations for kitchen and bathroom heights and
the position of functional spaces in relation to each other, so as to optimize
function rather than simply meeting standards.

We were guided in this attempt by our research on older persons' behavior in
meal preparation, bathing and other ADL, and by sitespecific focus groups,
key informant interviews, and demographic studies, which informed us about
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the intended resident population, service providers, and likely sources of
community support and participation.

We also attempted to clarify the issues involved in keeping persons with
disabilities integrated within the community at large. Universal design,
housing automation and use of assistive technology will not in and of itself
create a living environment able to facilitate activities such as recreation,
education, and productive work. The "access" spoken of in ADA requires that
we provide transportation, mobility aids and maximum access for persons with
disabilities, to enable them to participate in activities outside the home. Thus,
in designing Woldenberg Village, we spoke of the "umbilical cord" to be set
up between the facility, located on the west bank of the Mississippi in New
Orleans, and the larger Jewish community, located primarily in the suburbs of
Uptown and Metairie. These and other issues are discussed in the above
mentioned papers on Woldenberg Village.

SGI puts great emphasis on information dissemination. We have developed a
CD ROM and computerbased data bank for aggregating knowledge on how
assistive technology meets, or fails to meet, the individual needs and wants of
older persons and persons with disabilities. This data bank is organized into
categories of assistive technology, and contains information on the evaluation
of assistive technology by users as well as by scientists and engineers.

Our work has ranged from evaluating the utilization of robot arms in longterm
care environments, to evaluating assistive chairs and therapeutic ambulators.
Our program "Team Independence" provides education and assessment as well
as assistive devices, and contains a builtin evaluation and feedback
mechanism, so that consumers can tell us which products work and which
products don't.

This type of evaluation research is critical to the integration of practice and
purpose. This purpose is clear. We want as many people as possible,
especially those in caredependent environments (such as persons in our
Channeling Home Care Program for frail homebound elderly), to be able to
continue performing ADL, and to have an improved quality of life as well as
functional independence. This purpose cannot be achieved without getting the
appropriate device and supportive service to individuals with both the
motivation and need for such technology.

Having a strong research and demonstration component, as part of our
technology program for use in developmental and consultation studies, is in
itself an assistive technology, both for us and for our target population. It
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makes our human performance evaluation studiesof older persons and persons
with disability, in both open and closed loop manmachine systems,
translatable into concrete technical knowledge. We evaluate items for potential
inclusion in our service and technology programs, and other programs through
which we provide consultation and technical assistance.

The research and knowledge base described above provides information on
assistive devices, products, and appliances, and on product/environment design
guidelines and recommendations, as well as providing a repository for
standardized assessment tools and service provider options available to senior
citizens.

We are also developing a hightech, highresponse platform for demonstrating
the effectiveness of various hightech input/output and control devices for use
in the home environment.2

The last exemplar rd like to discuss involves our participation, with the
Department of Vocational Rehabilitation, in the design of a hightech
responsive environment for a 60yearold woman with multiple sclerosis. This
woman (Mrs.M.) was functioning increasingly poorly in her job as a secretary
and receptionist because of the ravages of her disease. She had been using a
mouth stick to type and provide operator services (see Figure 2). To improve
her situation required a combination of rehabilitation technology and the

Figure 2: Mouth Stick Originally Used by Mrs. M.
(schematic representation)

2 Following the conference, we obtained a grant rfom the Department of Housing
and Urban Development to develop this demonstration idea in a "living laboratory" 
a group home designed to optimize function in disabled adults. The program began in
early 1994.
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redesign of her work and living environments to allow her to function with
reduced motor capacity. Utilizing the threeconcept methodology described in
section three, we addressed several design challenges. We replaced the painful
and cumbersome mouth stick technology with a computerbased electronic
relay and feedback system. In addition, we redesigned the user/work platform
relationship. In doing this, we had to take into consideration Mrs. M.'s
unique capabilities as well as the various demands of her work and living
environments. You will hear these issues discussed repeatedly in the course
of this conference. How do we develop "ergonomics for one"? How do we
develop a technological solution that works overtime to suit changing
individual capabilities?

Figure 3: Computer/Telephone Interactive Layout

In the case of Mrs. M., our approach was successful (see Figure 3). The
computerbased and lightresponsive environment was adapted to her individual
needs, as were the changes in her work and living environments. She still
performs her job today. A hightech intervention was directly responsible not
only for her increased functional independence, but for her continuing
employment. The total cost of implementing this technological solution was
close to ten thousand dollars. The benefits of this technology, including
keeping Mrs. M. off public assistance, total at least ten thousand dollars a
year. We are not saying that technology by itself is the answer to such
problems. However, this targeted problemspeciifc approach is highly
productive from the point of view ofmaximizing sustainable independence and
maintaining self esteem. To us, this is at least as important as calculating the
costbeneift ratio inherent in delaying heavy care or institutionalization.
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Vision

In this conference, I hope we will discuss what is enduring about technology
in the lives of older and disabled persons. Our own lives as professionals and
people are constantly affected, for good and for ill, by improvements and
changes in technology. In a sense, we all receive a grant from technology.
As we "play" with technology, it reveals and places into context our essential
purposes and goals. I hope we can carry this spirit into the conference, and
take it away with us.

To this end, I would like to posit a framework for continued collaboration in
discussing and solving problems addressed in the conference. We should not
simply continue to talk after the conference is over. We should create an
"idea house": not the idea of a house or the Greek "ideal" of a house, but a
home for ideas about transforming our current endeavors into the art of
technological application, an art which should not ignore the essential truths
after which we quest. How should we conceive of this house? How can it
become a home for ideas, strategies, methods, technologies, and applications
that can help older persons to continue to be themselves?

I imagine this house as an electronic house, initially with two nodes, one in
Israel and one in the United States. We should develop a continuing forum for
technology transfer between our two countries. We should utilize
teleconferencing and video links, electronic exchanges of data, the telephone
and the fax, to clarify and enhance our mutual agenda.

We should engage in joint ventures, and in the creation of a corporate entity
to help us disseminate products and technologies developed in Israel and in the
United States to a wider audience. We should involve companies and
inventors in this process, as well as scientists and architects. Together we
should develop an approach whereby the consumer is the ifnal arbiter of
quality in determining user autonomy and choice of technology.

Finally, we should view technology as a realistic part of future health, social
service, and medical supports in professional and volunteer communities alike,
and in our living as well as our work environment.

If we can build this house together, we can achieve our goal of making
technology an integral element in the ifnal stages of life.
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Appendix: Tables 16

Table 1: Population in Dade County, Florida, and Israel

Dade County (1990) Israel (1986)

Total persons 1,937,094 4,199,700

Aged 6574 146,131 230,900

Aged 75+ 124,675 134,000

Table 2: Assistive Technology in the U.S.: Changes in Numbers of
Users from 1980 to 1990 (in thousands)

Age
Jo adjusted 70

1980 1990 change 1990 difference

All persons 217,923 246,099 12.9 246,099 12.9

Leg/foot brace 472 1,048 121.9 924 95.8

Brace other than
for leg/foot 1,000 2,740 174.1 2,436 143.6

Artificial limb 177 218 23.2 189 6.8

Crutch 588 671 14.2 590 0.3

Cane or walking
stick 2,878 4,400 52.9 3,626 26.0

Walker 866 1,687 94.8 1,363 57.4

Wheelchair 720 1,411 96.1 1,185 64.6

Source: LaPlante, Hendershot, and Moss, 1992.
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Table 3: Assistive Technology in the U.S.: Number of Users (in
thousands) and Percent Distribution

All agesAge 6574 (70)Age 75 + (70)

Any assistive
technology 13,128 2,756 (21.0) 4,073 (31.0)

Anatomical 3,732 388 (10.4) 277 (7.4)

Mobility 6,403 1,435 (22.4) 2,735 (42.7)

Hearing 3,987 1,142 (28.6) 1,618 (40.6)

Vision 261 32 (12.3) 111 (42.4)

Speech 34 8 (23.5) 11 (32.4)

Other 1,331 296 (22.2) 269 (20.2)

Home accessibility
feature 7,102 1,284 (18.1) 1,667 (23.5)

Source: LaPlante, Hendershot, and Moss, 1992.

Table 4: Assistive Technology in the U.S.: Percentages of the
Population Who are Users

All agesAge 6574Age75 +

Any assistive technology 5.3 15.2 34.9

Anatomical 1.5 2.1 2.4

Mobility 2.6 7.9 23.4

Hearing 1.6 6.3 13.8

Vision 0.1 0.2 0.9

Speech 0.0 0.0 0.1

Other 0.5 1.6 2.3

Home accessibility feature 2.9 7.1 14.3

Source: LaPlante, Hendershot, and Moss, 1992.
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Table 5: Unmet Assistive Technology Needs in the U.S.: Percent
Distribution, by Reason

All ages Age 6574 Age75 +

Persons with unmet assistive
technology needs 2,508,000 567,000 556,000

All reasons for unmet need 100.0 100.0 100.0

Cannot afford device 61.1 61.6 51.6

All other reasons 38.9 38.4 48.4

Source: LaPlante, Hendershot, and Moss, 1992.

Table 6: Assistive Technology in the U.S.: Percent Distribution, by
Source of Payment

All ages Age 6574 Age75 +

Persons with assistive technology
(in thousands) 13,128 2,756 4,073

All sources of payment 100.0 100.0 100.0

Outofpocket 48.2 52.5 56.0

Third party 34.0 28.7 24.8

Outofpocket plus third
party 17.9 18.7 19.2

Persons with home accessibility
features (in thousands) 7,102 1,284 1,667

All sources of payment 100.0 100.0 100.0

Outofpocket 77.5 81.6 78.1

Third party 15.2 11.7 15.0

Outofpocket plus third
party 7"3 6^ 6.9

Source: LaPlante, Hendershot, and Moss, 1992.
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JDCESHEL'S ACTIVITIES IN THE FIELD OF
TECHNOLOGY AND AGING

Dror Rotem

Abstract

JDCESHEL became involved in the field of technology and
aging in 1990 as part of its effort to improve the quality of life
for elderly people living in the community. In this capacity,
it has developed a special assistive technology program with
the following components: a thinktank, product development
and design promotion, a demonstration and guidance center
together with a mobile demonstration and guidance unit
)established with Yad Sarah), a data base on assistive
technology (established with MILBAT), a training program,
and evaluation of assistive technology (conducted by the JDC
Brookdale Institute). The aim of the program is to promote
and develop assistive technology for the elderly.

Background

Founded 24 years ago, JDCESHEL  the Association for the Planning and
Development of Services for the Aged in Israel  has been involved, together
with the Israeli government, in the establishment of both institutional and
communitybased services for Israel's fastgrowing elderly population.

The establishment and operation of these services represents an effort to meet
the everincreasing needs of the country's elderly, an effort that has met with
much success. However, in taking responsibility for its elderly citizens in this
way, the Israeli government  like many others  has necessarily been
paternalistic in its approach, with the negative effect of encouraging
dependency and passivity among the elderly using these services.

As revealed in its most recent ifveyear plan (the iffth), JDCESHEL has
shifted the focus of its activities somewhat: whereas in previous years it
concentrated upon establishing institutions and day care centers for disabled
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elderly people, it is now more involved in improving quality of life for the
elderly. Central to JDCESHEL's new focus is the concept of "active aging",
meaning the elderly individual's significant participation in society, auotnomy,
control over resources, and control over his/her immediate environment.

Active aging requires a supportive environment, and the creation of supportive
environments has been the principal goal of JDCESHEL's housing program
for the elderly. This program covers the establishment of sheltered housing
projects (through construction and conversion), and the formulation and
application of standards for special housing for the elderly (for a discussion of
these standards, see Miriam Shtarkshall's paper on pp. 133140).

JDCESHEL's relatively recent involvement in the ifeld of technology and
aging is linked to its promotion of supportive environments for the elderly.
The impetus for this involvement was recognition of the ways in which
assistive technology could help elderly people continue to live independently
in their natural environment. That the elderly have not yet beneiftted from
technology, old as well as new, is due to two principal factors: ifrst, the
elderly are largely ignorant about existing technology, have little contact with
it, and have not been encouraged to change this situation; and second, most
technological devices have not been adapted to the special needs of the elderly
population.

In light of this situation, JDCESHEL has developed a special program to
promote and develop assistive technology for the elderly, and to encourage the
latter to use this technology. The main features of the program will form the
focus of this paper.

JDCESHEI^s Assistive Technology Program

Program Goal
The goal of the new program is to adapt the technological environment to the
everyday needs of the elderly (i.e. develop assistive technology for this
population), enabling them to live in their natural environment as
independently as possible, for as long as possible.
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Components of the Program
A. ThinkTank
A thinktank on the subject of assistive technology for the elderly, comprised
of experts in gerontology and technology, will identify special needs among
the elderly population, and determine ways in which products and the built
environment can be developed or adapted to meet these needs.

B. Product development and design promotion
A special program will promote the design and development of assistive
devices and encourage initiatives to adapt the technological environment to the
needs of the elderly. The program's activities fall into two main areas:

assistance in the development of assistive devices (from design,
through production to marketing), including assessment ofa product's
special features, scientific evaluation of prototypes, and input from
experts and target users;
competitions, scholarships, and links with Israeli colleges of design
(the Bezalel Academy in Jerusalem, the Shenkar Textile Institute in Tel
Aviv, the College of Technology in Holon, etc.), to encourage
inventors, ideas people and designers to direct their creative energies
towards the needs of the elderly population.

JDCESHEL's activities in the area of product development began with its
involvement in the development of the prototype of an assistive chair for
disabled elderly people, the "HiRiser Chair" (see the paper by Bernard Isaacs
et al., pp. 6981). With this experience as a model, JDCESHEL is planning
to set up a special multidisciplinary team  comprising a geriatrician, a
biomechanical engineer, physical and occupational therapists, and researchers
in the field of gerontology  to work with design and manufacturing teams in
the development, evaluation, modification, production and marketing of
assistive devices for the elderly. It will be assisted in this by researchers from
the JDCBrookdale Institute (see the "Evaluation" component below).

In the area of design promotion, JDCESHEL has organized an annual
competition for inventors of innovative assistive devices, for which a prize is
awarded. The aim of this competition is to increase awareness among
manufacturers, inventors and designers of the way in which technology can
improve the daily functioning of elderly people, thereby encouraging them to
develop such technology. The prize is awarded by a panel of professionals on
the basis of previously specified criteria. It serves both as an incentive for
those in the field to begin or continue to produce appropriate technology, and
as a means of increasing public awareness of the need for such technology.
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The money awarded to the inventor is used to transform the design concept
into a manufactured product.

C. The "ESHELSARAH" Demonstration and Guidance Center
JDCESHEL will be opening a demonstration and guidance center in the center
of Tel Aviv, together with the nonproift organization Yad Sarah (principally
concerned with the provisionof medical and paramedical equipment for those
in need). The center will house a showroom for the display of assistive
technology for the elderly which will operate as a "working exhibit", with the
various devices displayed in model rooms (bathroom, kitchen, bedroom, living
room, and work room). Elderly individuals and their families will be able to
examine and try out assistive devices, and receive personal guidance
concerning their adjustment. The guiding principle behind the center is ot
demonstrate the purpose of the devices on display, offer visitors easy access
to exhibits and the opportunity to try the latter out, and provide guidance for
individuals and groups. In addition to the personal instruction from assistants,
written material, videotaped iflms and lectures will also be available. The
center will also house an information booth providing details of the
ESHELMILBAT information center on assistive technology (see below).

D. A mobile demonstration and guidance unit
The "ESHELSARAH" Demonstration and Guidance Center will primarily
serve the central region of Israel (the greater Tel Aviv area), which contains
the greatest concentration of elderly people. Those who live in the north and
southof the country will therefore be unable to avail themselvesof the center's
services (unless they are able to make a special visit to Tel Aviv). In light of
this, JDCESHEL and Yad Sarah are planning a mobile demonstration and
guidance unit, to give elderly people in other regions access to, and guidance
in the use of, assistive technology.

The mobile unit will be housed in a large van with demonstration and storage
areas, to facilitate personal guidance and handson use of the devices.
Organizations and individual caregivers throughout the country will be able to
reserve the mobile unit for demonstrations of different kinds of technology.
As an ESHELSARAH service, the functions of the mobile unit will include
the display and demonstrationof assistive devices, professional guidance in the
use of these devices, the screening of instructional iflms, and the display of
professional literature.

E. An information center for assistive technology
An information center equipped with a computerized data base on assistive
technology will be set up to serve elderly individuals, their families,
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professionals and the general public. JDCESHEL, together with MILBAT
(the Israel Center for Technical Aids, Building, and Transportation for the
Disabled), will establish the data base with the information already
accumulated by MILBAT, and by other similar data bases around the world.

The purposes of the information center are fourfold:
to provide reliable information on ways of adapting the built
environment for elderly people with declining functional ability, and
for disabled elderly;
to provide specialized information for professionals (planners,
designers, manufacturers, therapists, etc.);
to identify needs that could be met by appropriate technology, and
encourage designers and manufacturers to work on potential products;
to encourage agencies providing guidance and training in care of the
elderly to use the information center, and disseminate relevant
information to the public (through information booths in medical and
rehabilitation centers, community clinics, colleges of design, etc.).

Innovative multimedia technology will be used to store a variety of data 
verbal, pictorial, graphic and vocal  ensuring quick and easy retrieval of
information through PC computers. In addition, information networks will
link the information center to data bases around the world, as well as to
information booths in medical and design centers throughout the country.

F. Training program
A training program will be provided for individuals and professionals
interested in the subject of assistive technology for the elderly  caregivers,
elderly people, nurses, social workers, physiotherapists, occupational
therapists, etc. The ESHEL Training Center at the Sheba Hospital at Tel
HaShomer (near Tel Aviv) will be responsible for preparing and organizing
this training program.

G. Evaluation
JDCESHEL will be assisted in its efforts to promote assistive technology for
the elderly by the JDCBrookdale Institute, which in recent years has become
increasingly involved in the evaluation of assistive devices, at different stages
of the design process. The Institute has developed a variety of methods for
product assessment, including focus groups of target users, to facilitate the
development of new assistive devices (see the papers by Tamara Barnea,
Bernard Isaacs et al., and liana Mizrahi in this book(.
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The "ESHELSARAH" Demonstration and Guidance Center is due to open in
February 1994, and the other six components of JDCESHEL's Assistive
Technology Program will be in operation by the end of 1994. By promoting
and developing assistive technology for the elderly, the program will extend
active aging among elderly in the community, and thus significantly improve
thelatter 's quality of life.
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TECHNOLOGY AND AGING: RESEARCH AIMS OF
THE JDCBROOKDALE INSTITUTE

Tamara Barnea

Abstract

The activities of the JDCBrookdale Institute in the field of
technology and aging focus on data  the use of existing data,
the creation of new data, and data dissemination  and are
aimed at assisting policymakers, service providers, field
workers, manufacturers, and others to promote assistive
technology for the elderly. The Institute's existing data relate
to theelderly 's sociodemographic characteristics, to their
functioning, and to their health status, lifestyle, attitudes, needs
and problems. New data have been created through the
following research activity: a survey on technology and aging
in Israel, a consumer group project with elderly volunteers,
and evaluation of assistive devices with the participation of
elderly people. In addition, the Institute is active in
disseminating data through publications, seminars, workshops
and conferences in Israel and abroad.

Background

The JDCBrookdale Institute of Gerontology and Human Development is a
national center for applied research on aging, health policy and social welfare
in Israel. The Institute was established in 1974, with aging as its main area
of research. Its scope of activities has now expanded to include areas such as
health policy, immigration, disadvantaged children and youth, and, more
recently, the disabled.

The Institute's involvement in the field of technology and aging originated in
research into the quality of care for the elderly and preventive health programs
for this population. The activities of the Institute in this new field focus on
data  the use of existing data, the creation of new data, and data
dissemination: data that will be useful to policymakers, service providers, field
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workers, designers, manufacturers, and to the elderly themselves; data that
will have practical applications.

Use of Existing Data

The existing data consist of material that the Institute has accumulated during
its 20 years of applied research in gerontology, and material from other
sources. This material covers sociodemographic data, and data on the
functioning of elderly people, their health status, lifestyle and attitudes, needs
and problems (Barnea and Habib, 1992).

According to national survey estimates, there are 473,000 elderly people in
Israel, comprising 9.570 of the total population. From research conducted by
the Institute on the comprehensive care of elderly people living in the
community (Brodsky et al., 1991), we have gathered data on the functional
ability of elderly people in performing everyday tasks. About45 % of
independent elderly people in Israel have difficulty bending or kneeling, or are
unable to perform these actions. Thirtysix percent reported that it was
difficult or impossible for them to push or pull objects (such as an armchair);
3096 reported ifnding it difficult or impossible to lift 5 kg; and 14$, reported
that it was dififcult or impossible for them to raise their hands above their
shoulders and to manipulate small objects (such as a needle). For those with
limited mobility and/or limited performanceof activitiesof daily living (ADL),
these ifgures were much higher. For example, 9AJ0 of these elderly reported
dififculty bending or kneeling or inability to bend or kneel (see Table 1).

The practical implications of these data are that there is a need for:
Assistance for the elderly from a caregiver
Better designed living accommodation
Creation and adaption of products to suit the needs of the elderly.

The "A" solution, of course, is not necessarily the best one, and the
Technology and Aging Team at the Institute focuses its activities on the "B"
and "C" solutions.
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Table 1: Difficulty among Elderly People Aged 65+ in Performing
Selected Physical Activities, by Disability Level (in Jo)

Disabled in
Mobility or

Activity Independent ADL

Bending, crouching, or kneeling
With difficulty 32 25
Unable 13 69

Pulling or pushing large objects
With difficulty 28 19
Unable 8 71

Lifting 5 kg
With difficulty 23 16
Unable 7 72

Raising arms above shoulders
With difficulty 12 37
Unable 2 24

Writing, handling or manipulating
small objects

With difficulty 8 27
Unable 1 21

Source: Brodsky et al., 1991.

Creating New Data

In order to create new data in the field of technology and aging, the Institute
has conducted the following research activities:

a survey on technology and aging in Israel;
a consumer group project with elderly volunteers who report on
dififculties with everyday technology (mainly low and midlevel
technology);
evaluation of assi stive devices with the participation of elderly people.

Survey on Technology and Aging in Israel
Since the ifeld of technology and aging is relatively new to Israel, we thought
it would be useful to identify the different organizations involved in this ifeld,
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in order to assist them in expanding or adapting their activities to the needs of
the elderly population (for a detailed discussion of the survey, see Netta
Bentur's paper on pp. 4150). In 1992, in cooperation with MILBAT (The
Israel Center for Technical Aids, Building and Transportation for the
Disabled), we distributed selfadministered questionnaires to designers,
manufacturers, importers, distributors, planners, architects, service providers,
welfare authorities, volunteer associations, centers for information and
technology, institutions for higher education, research institutes, hospital and
relevant governmentministries, concerning their activities, resources, interests,
and needs.

Analysis of the first 71 questionnaires revealed that many organizations are
interested in the field of technology and aging. About half of the organizations
reported that they target their products and activities to the disabled population,
and that they could adjust these to the needs of independent and moderately
disabled people. According to their responses, what is needed for this besides
money and manpower is data on the needsof the elderly. From this survey,
we also learned that about half of the organizations have libraries and data
bases in their fields of expertise.

Consumer Groups of Elderly People
The survey on technology and aging is only one of our recent activities.
Another directly involves elderly people. We believe, like many of the
contributors to this book, that the active participation of elderly people in
research is essential if we are to develop an appropriate physical environment
for this population. We should not rely on the opinions of those who
perpetuate stereotypes of the elderly, arguing that the latter "don't buy new
products" or that they are "lost causes" when it comes to new technologies.
We should ask the elderly themselves.

This is what we have been trying to do through our consumer group project
for the elderly (for discussionsof this project, see liana Mizrahi's paper on pp.
101113, and my paperon pp. 115118). We initiated this activity three years
ago using a model developed in 1987 by Professor Bernard Isaacs (in the
Centre for Applied Technology in Birmingham, England), and in cooperation
with the Pensioners' Association of Israel's Labor Federation. Today we have
ongoing contact with some 140 elderly people living in the community. We
meet with small groups of between 10 and 20 volunteers to discuss their views
on everyday appliances, assistive devices, and technological services such as
magnetic cards (e.g. ATM cards and credit cards). We ask the volunteers
about the ease with which a certain device can be used, about its comfort,
usefulness, effectiveness, and aesthetic appeal, and about their willingness to
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use it. The research methods we use are focus groups, selfadministered
questionnaires, and video recordings of the volunteers' use of given products.

As mentioned above,45tf of independent elderly people in the community
have difficulty in bending or kneeling. From our consumer groups, we ,

learned that this population also has difficulty in reaching low shelves, lifting
objects off the floor, turning mattresses over and changing bedclothes
(especially when the mattress is big or heavy). These are simple everyday
tasks.

We also learned that far more could be done to promote better interaction
between the elderly and their physicaltechnological environment. For
example, relevant information could be made available to the elderly to assist
them in choosing and purchasing new products; and more suitable methods of
marketing could be employed, such as providing an advice and consultation
service on the use of new products.

To date, our consumer groups have dealt with the subjects of shopping,
laundry, beds and mattresses, food preparation appliances, assistive chairs, and
technological banking services.

We hope that when we publish data from our consumer groups and from the
survey on technology and aging, it will be possible to match the need of the
elderly for assistive technology, with a willingness on the part of
manufacturers to develop and produce such technology.

Elderly people are not only an important source of information concerning
their special needs; they are also an important source of information on ways
of meeting these needs. Although it is well known that target consumers play
a key role in the development of new products, elderly consumers are rarely
consulted. Through our work, we are developing greater consumer awareness
among the elderly.

Evaluaiton of Assisitve Devices with the Paritcipaiton of Elderly People
The third component of our data creation activity is the evaluation of assistive
devices at the prototype stage. Conducted in cooperation with the
manufacturers (and with their financial backing), these evaluations involve the
active participation of elderly people. We recently conducted the evaluation
of an assistive chair  the "HiRiser Chair"  designed to help people who
have difficulty sitting down and rising from regular chairs (for a detailed
discussion of this research project, see the paper by Isaacs et al. on pp. 69
81). We hope to conduct an evaluation of a new walker in the near future.



38 Technology and Aging: Theory, Practice and Research

The benefits to this type of research are numerous:
better design of the product;
userfriendly instructions specifically geared to the target population;
better understanding of the target user;
marketing strategies;
scientific data.

Our aims in evaluating the prototype of the HiRiser Chair were fourfold: to
gain a better understandingof the problems elderly people have in sitting down
and rising from regular chairs; to discover the prevalence of a given problem,
and to characterize it (excessive effort, pain, lack of stablility, etc.); to assess
the contribution of the product to the target user; and to determine its
significance in psychological terms, e.g. whether the product will make the
user feel dependent or whether it will free him/her from dependence on
another person.

A problem with such research is squaring the interest of the manufacturer in
immediate, lowcost data with the demands of costly, timeconsuming
academic research. We are still trying to develop the "magic formula" for
this.

Data Dissemination

In addition to the above activities, the JDCBrookdale Institute is involved in
the dissemination of data through publications, seminars, workshops, and
conferences in Israel and abroad. The present conference is a milestone in the
development of the ifeld of technology and aging in the Institute, and in Israel
as a whole.
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A SURVEY ON TECHNOLOGY AND AGING IN ISRAEL

Netta Bentur

Abstract

In 1992, researchers at the JDCBrookdale Institute, in
collaboration with MILBAT, conducted a survey of technology
and aging in Israel. The aims of the survey were to identify
organizations active or interested in the field of technology and
aging, and to examine their needs, capacity and resources; to
determine possible areas of cooperation with the JDC
Brookdale Institute; to create a combined data base; and to
promote the concept of technology and aging. Through self
administered questionnaires, 71 organizations reported on their
areas of activity, information dissemination, data bases, staff,
target populations, use of consumer evaluation, potential
expansion of activities to target the elderly, and possible
collaboration. The findings of the survey indicate that a large
number of organizations are already active in the field of
technology and aging, and that many others are interested in
entering this field. Links have been established between many
of the organizations in the survey, as well as with the Institute,
in anticipation of future cooperation. Additional surveys and
followup are planned.

Introduction

It is now widely recognized, in Israel as elsewhere, that the everyday
functioning of elderly people could be significantly improved through use of
assistive technology. Moreover, it is also recognized that at least some elderly
Israelis have the financial resources to purchase such technology. Despite this,
and despite increased understanding of the needs of elderly people in different
areas of functioning, the development of assistive technology in Israel is still
in its infancy.
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One reason for this is the lack of information on organizations involved in the
development, manufacture, marketing and provision of devices and services
for the elderly. Several studies have been conducted in the U.S. on the use
of technology by the elderly (Martech, 1984; LaPlante, Hendershot and Moss,
1992), but there are no reports in the literature of studies on designers,
manufacturers, educational institutions, information centers and service
providers dealing with products or services for the elderly.

In Israel, MILBAT (the Israel Center for Technical Aids, Building and
Transportation for the Disabled) has extensive information on the
manufacturers of products for, and providers of services to, the handicapped.
Prior to 1992, however, no one had attempted to identify and examine
organizations involved, or interested, in developing assistive technology for the
elderly. In light of this, researchers at the JDCBrookdale Institute decided to
conduct a survey on technology and aging in Israel to examine the needs,
capacity and resources of these organizations, and their level of interest in
developing assistive technology for the elderly. The survey was conducted in
1992 in cooperation with MILBAT.

Goals of the Survey

The survey had five main goals:
to identify organizations and individuals currently active in the field of
technology and aging in Israel and organizations who might be
interested in this field;
to examine the areas of activity of the former and the resources at their
disposal (data bases, staff), and to discover whether they engage in
research and evaluation using consumers (especially elderly
consumers);
to determine the needs of these organizations, and how the JDC
Brookdale Institute might cooperate with them;
to create a combined data base that will link the different
organizations, facilitate the transfer of information between them and
with the Institute, and foster professional collaboration;
to promote the concept of "technology and aging" among planners and
providers of services for the elderly, designers, manufacturers,
importers, distributors, public and private organizations concerned with
the elderly, and educational and research institutions.
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Methods

The Survey Populaiton
The survey's target population was defined as those organizations likely to
have an interest in technology and aging, including designers, manufacturers,
importers, distributors, planners, service providers, welfare authorities,
volunteer associations, information centers, institutions of higher education,
and hospitals. A list of approximately 180 organizations was compiled using
the combined data base of M1LBAT, the JDCBrookdale Institute, JDC
ESHEL (The Association for the Planning and Development of Services for
the Aged in Israel), and various other public and private organizations. It
seems that the majority of the target population was covered by the survey,
with only a few organizations, involved principally in policymaking or
industry, not identified.

Tools
A selfadministered questionnaire was mailed to each of the organizations
identified, together with a letter explaining the purpose of the survey.
Structured questions predominated, although a number of openended questions
were also included.
The organizations were asked about the following:

primary and secondary areas of activity;
methods of disseminating information;
individual libraries and data bases, and links with other data bases in
Israel and abroad;
representation on public committees and boards of directors;
staff composition and association with other professionals;
target population and possible ways of expanding activities to include
the elderly;
evaluation of activities and use of consumer evaluations, particularly
those of elderly consumers;
possible cooperation with the JDCBrookdale Institute.

The organizations were asked to complete the questionnaires and return them
by mail. Followup calls were made to organizations that did not return their
questionnaires.

Findings

Of the 184 questionnaires that were distributed, 71 were completed and
returned. Table 1 gives a breakdown of the questionnaires sent and
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completed, by type of organization. As the table shows, the rate of response
differed according to the type of organization. Centers for information and
technology had the highest rate of response, while manufacturers, importers
and distributors of products for the general population had the lowest rate,
despite repeated followup calls. Of the other organizations, about half
completed the questionnaires. The findings presented below relate only to
those organizations which completed and returned their questionnaires.

Types of Organizaiton and their Areas of Acitvity
Manufacturers, importers, and distributors of products for the general
population
Some of these organizations deal exclusively with products for the general
population such as bedroom sets (Simmons Bedding Systems, Ltd.; Polyron,
Kibbutz Zikim), preprepared foods, and diapers, while others also deal with
products for the elderly and disabled such as incontinence aids (Shikma), go
carts (S.A.M. Aifkim, Kibbutz Afikim; Propel), and emergency call systems
(Mela; Secutech). Most of these organizations have no secondary areas of
activity.

Producers, importers and distributorsofproducts for the disabled
Some of these organizations, such as Yad Sarah, supply individuals with
medical and rehabilitative devices, while others produce or adapt products such
as prostheses, orthoses, and special furniture. As regards secondary areas of
activity, some organizations guide and train relevant professionals in the use
of their products, while others collect data and conduct research in their given
areas of activity.

Developersand providersof nursing servicesfor the elderly
These organizations develop, organize and provide nursing services for elderly
and disabled people in the community and those in nursing homes. With
regard to secondary areas of activity, a number of the organizations are
involved in the education, training and guidance of medical, nursing and other
specialized personnel (e.g. aides for the deaf). In addition, two of the
organizations also establish and operate institutions for the elderly.

Welfare authorities, public trusts, volunteer organizations
These organizations include relevant departments in government ministries, the
Pensioners' Federation, the Manufacturers' Association of Israel, the National
SelfHelp Clearinghouse, the Consumer Council, and the Roof Association of
Organizations of Persons with Disabilities. They provide guidance, education
and training in their respective areas of activity, collect data relevant to these
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Table 1 : Breakdown of Questionnaires Sent and Completed, by Type of
Organization

Type of Organization Sent Completed

Total 184 71

Manufacturers, importers and distributors of
products for the general population 55 9

Producers of prostheses and orthoses, and
importers and distributors of rehabilitative 26 12
devices for the disabled

Developers and providers of nursing services for 16 7
elderly

Welfare authorities, public trusts and volunteer 18 9
organizations

Information and technology centers 6 5

Institutions of higher education 31 14

Architects, planners, and product designers 10 6

General and geriatric hospitals 22 9

activities and ot their target populations, and develop programs and services
in accordance with their goals.

Information and technology centers
These organizations' primary responsibility is to collect data, develop data
bases, and disseminate information in their areas of interest. They include the
Interdisciplinary Center for Technological Analysis and Forecasting at Tel
Aviv University, the Institute for Science and Halacha, the Department of
Planning and Information of the Ministry of Health, the Institute for Geriatric
Education and Training at Sha'arei Zedek Hospital in Jerusalem, and the
Center for Technological and Scientific Information. These organizations are
also involved in secondary activities: the education, training and guidance of
professionals, and the development of programs and services for the elderly.
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Institutions of higher education
These institutions include medical schools, nursing schools, and schools of
physical and occupational therapy, as well as the institutions responsible for
regulating these professions.

Architects, planners and product designers
Most of these organizations are involved solely with building construction, the
design and development of sheltered housing, and product design.

General hospitals and geriatric hospitals

Disseminaiton of Informaiton
The survey indicates that the organizations devote considerable effort to
disseminating information in their areas of activity. Dissemination methods
include publishing brochures and bulletins, hosting seminars, and providing
guidance.

Among the manufacturers, importers and distributors of products for the
general population, the favored methods of dissemination are distribution of
catalogs, and commercial advertising (including special newspaper
supplements). Some also participate in conferences, congresses, and trade
fairs. The developers and providers of nursing services disseminate
information through catalogs and information sheets, participation in
conferences and seminars, and articles in the professional literature.
Manufacturers, designers and distributors of rehabilitative devices disseminate
information through catalogs and information sheets, and participation in trade
fairs.

Libraires, Data Bases and Computer Links
All hospitals and institutions for higher education have extensive libraries and
data bases. The majority also have links with other data bases, in Israel and
abroad, by means of CD Rom and electronic mail.

More than half of the remaining organizations have libraries and data bases in
their areas of activity. Only a few have extensive scientific libraries. A
quarter of the organizations are linked with other libraries and data bases or
with their counterpart organizations in Israel and abroad.

Representaiton on Public Committees and Boards ofDirectors
A numberof the organizations surveyed have representatives on various public
committees and organizations, including JDCESHEL, the Board of Directors
of the Association of Nursing Services in Israel, the Public Council on Senior
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Citizens at the Prime Minister's Ofifce, and the Standards Institution of Israel.
Some organizations have representatives serving on the Committees to Set
Criteria for the Handicapped of the National Planning and Building Council,
and on the Committeeof Accessibilityof the Disabled in Israel, which operate
under the Roof Association of Organizations of Persons with Disabilities. In
addition, several organizations have representatives on the Association of
Nursing Companies in Israel, the Secretariat of the Organization of Old Age
Homes, the Board of Directors of MILBAT, and the Israel Gerontological
Society.

Staff Composiiton and Association with Other Professionals
More than half of the organizations have permanent or temporary associations
with medical and paramedical professionals (physicians, nurses,
physiotherapists, and occupational therapists). The former include developers
and providersof nursing services, organizations involved with products for the
disabled, and those dealing with products for the general population. Product
designers often have shortterm consultations with medical professionals in the
course of a given project.

Onequarterof the organizations have some kind of permanent association with
nurses or nursing care aides, and onequarter have permanent professional
contact with dieticians. In addition, some organizations also consult with
podiatrists, psychologists, sociologists, speech therapists, audiologists, and
health educators on a regular basis.

Onequarter of the organizations  primarily developers and providers of
nursing services, welfare authorities, public trusts and volunteer organizations
 have some kind of permanent professional association with social workers.

Organizations which establish and operate institutions and services for the
elderly employ a wide range of personnel including housemothers, janitors,
kitchen staff, grounds staff, maintenance personnel, managers, clerks,
administrators, legal advisors, and tax consultants.

Many of the manufacturers, product designers, and developers and providers
of nursing services have shortterm contracts with architects and engineers,
often for consultation purposes. Manufacturers also employ electronics
technicians, electricians, junior grade engineers, and maintenance staff. They
will sometimes consult with physicians on a specific project.

Professional associations between developers and providers of nursing services
and medical professionals are usually permanent. Other organizations will
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have temporary associations with such professionals in the course of a given
project, often for purposes of consultation.

Target Populations and Possible Expansion to Include the Elderly
The survey identified the organizations' target populations, examined whether
these include  or could be expanded to include  the elderly, and noted
whether relevant organizations would be interested in such an expansion.

More than half of the organizations (excepting institutions for higher
education) reported engaging in activities geared to people of all ages. Other
organizations have an elderly target population: developers and providers of
nursing and other services for elderly people, product designers and
organizations involved with products for the disabled.

The target population of the majority of organizations includes the disabled,
and many of these felt that their activities could also be geared to independent
and semiindependent elderly individuals.

Of those organizations whose current target population does not include the
elderly, more than half reported that they could expand their activities to
include this population given additional resources, information about the needs
of the elderly, ideas for appropriate activities, and skilled staff.

Evaluaiton of Activities
The survey also examined attitudes toward evaluation. The organizations were
asked whether they currently evaluate their activities, and if so, whether they
use consumer evaluations (especially thoseof elderly consumers). They were
also asked if they would be interested in expanding any current evaluation
activity.

About half of the organizations reported evaluating their activities using
consumers, and some reported using evaluations by elderly consumers.
However, a deeper examination revealed that in most cases these "evaluations"
consist of cursory impressions, voluntary feedback, and informal discussions
with consumers. Most of these "evaluations", then, are neither structured nor
empirical.

None of the organizations reported conducting market surveys or evaluation
studies, or instituting quality assurance  either for a specific project or on a
permanent basis  and none reported using focus groups of consumers.
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Onethirdof the organizations reported a willingness to expand their evaluation
activity. Most of these were manufacturers, whose motive was to expand their
target markets and areas of activity using information about the needs of the
elderly and other populations gleaned through evaluations. Organizations
involved with products for the disabled also expressed willingness to increase
their use of evaluation, with an eye to expanding current areas of activity and
target markets and to developing new ones.

Cooperaiton with the JDCBrookdale Insittute
The organizations were asked whether they would be interested in cooperation
with the JDCBrookdale Institute, and if so, what the type and scope of this
cooperation might be.

The great majority of the organizations expressed interest in cooperation with
the Institute. Some, indeed, already enjoy such cooperation, among them
JDCESHEL, MILBAT, Yad Sarah, product designers, and several geriatric
hospitals.

The main areas in which the organizations would welcome cooperation are the
dissemination of information, research, the use of consumers in evaluations,
and education and guidance.

Special interest in information dissemination and the use of consumers'
evaluations was expressed by organizations involved with products for the
disabled. Here, too, the motive appears to be the development of new areas
of activity and the expansion of target markets. Developers and providers of
nursing services for the elderly, in contrast, were more interested in receiving
guidance from the Institute.

Summary

The findings of the survey indicate that a large number of organizations are
already involved in activities in the field of technology and aging. These
include the development of special products for the elderly, the provision of
nursing and other services, rehabilitation, and the collectionof data for use by
the elderly population.

A limitation of the survey was that it did not succeed in identifying
organizations primarily concerned with policymaking in the field of technology
and aging. This is due both to the failure of some organizations to respond to
the survey, and to the fact that not all the relevant organizations were
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identified. It may be worthwhile to identify these through other means.
Despite this limitation, sufficient information has been gathered to create links
between organizations interested in the development of the field of technology
and aging.

In conclusion, the survey revealed that some organizations are still "feeling
their way" toward the elderly population, while others have already "found
their way". Most organizations whose current target population does not
include the elderly expressed interest in expanding their activities to include
this population. The survey also revealed significant interest in cooperation
between organizations. In order to bring about such expansion and
collaboration, additional resources will be needed, as will more information on
the elderly population and its needs, and fresh ideas for the development of
new services and products.
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ADAPTING PRODUCTS AND TECHNOLOGIES TO THE
NEEDS OF OLDER PERSONS

Jose Guerrier

Abstract

Adaptation of products and technologies to the needs of older
persons requires collaboration between product designers,
researchers, and target users. Ideally, this collaboration should
begin in the early phases of the development process, in order
to ensure that the needs of the older user are incorporated into
the design. This paper discusses the nature of the collaboration
that should occur during the four critical phases of the
development of a product, and presents specific examples of
the involvement of the Stein Gerontological Institute in this
development process.

Introduction

As individuals grow older, they become subject to physical, sensory, and
cognitive decrements that make it dififcult for them to perform many activities
of daily living (ADL). There are various products on the market today that
purport to address the special needs of older persons. However, the latter are
either unaware of their existence, or refuse to use them, for a number of
reasons, e.g. the products seem too complicated to use, look institutional, or
are stigmatizing in some way.

While lack of awareness among the elderly of potentially useful products is a
relatively easy problem to solve, promoting acceptance and use of these
products is more difficult, and presents a challenge to the product designer.
There is no guarantee that a product designed for a particular group will be
accepted and used by that group. However, the probability that a product will
be accepted by its target population can be greatly increased by incorporating
the needsof this group into the design process. This will require collaboration
between product designers, researchers, and the target population.
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In order to incorporate the needs of the target population into the design
process of a product, it is necessary to identify the relevant capabilities of the
target user and ensure that the demands of the product are commensurate with
those capabilities.

Interaction between the product design team and the target population must
continue throughout the product development process. This iterative process
constitutes a feedback loop whereby information is regularly exchanged
between designers and target users. Information about target users may be
collected through a variety of means, including focus groups, interviews,
and/or direct observation. There are four discrete phases of the product
development process in which input from target users should be integrated: the
conceptual phase; the initial design phase; the prototype phase, and the
production phase. The focus of this paper will be a description of these
phases, with examples of the Stein Gerontological Institute's involvement
where available.

The Conceptual Phase

This is the first phase in the development of a product, when all that exists of
the product is an idea, a concept. This concept should be based on an
assessment of the needs of the target population conducted by the product
designer, using existing data on target usersand /or direct observation of their
performance of tasks which the planned product should facilitate. Existing
products that address targeted needs should be assessed to determine
problems/difficulties users have with them. Information gathered at this stage
will assist in refining the original concept.

Over the past two years, the Stein Gerontological Institute (SGI) has tried to
develop an interest among young product designers in creating products for the
elderly, and to change the way in which design for this population is
conceptualized, through a project entitled "Design 2000". (For a detailed
description of this project, see Matty Bloom's paper on pp. 159160).

Design 2000 is a design competition organized by SGI for high school
students, manyof whom are from vocational schools. SGI's multidisciplinary
team (which includes industrial, human factors, and rehabilitation engineers)
assists the students in developing their ideas by clarifying some of the critical
issues to be considered in their designs. In addition, the students are given the
opportunity to interact with elderly residents of the Miami Jewish Home and
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Hospital for the Aged. The issues explored during this phase include the
following:

What are the older person's needs (e.g. for improved performance of
specific ADL)?
What assistive technology intervention will facilitate performance of
these activities?
What are the relevant characteristics (e.g. height, hand size, cognitive
ability) of the target user that will have an impact upon use of the
product?
How will the product function and how will it address the relevant
characteristics of the target user?
How will the new product differ from existing ones (if any) intended
to meet the same targeted need?

If technology targeted at a specific problem already exists, it is very important
to gather relevant information from the users of this technology, as the
characteristics they share with target users of the planned product are relevant
to thelatter's product use. Such information would include difficulties
encountered during use of the existing product, as well as likes and dislikes.
This will help the product designer to avoid obvious pitfalls early on.

The Initial Design Phase

During this phase, plans/blueprints of the product are drawn. In addition, the
product designer considers existing technology, and the availability of the
product's components. The selection of components for a product will depend
on the performance characteristics of the product, and, more importantly, on
whether or not a component's characteristics will facilitate useof the product
by older persons (e.g. weight, ease of maintenance). Once plans/blueprints of
the product have been drawn, and a thorough description of its operation
prepared, these can be evaluated by other professionals (e.g. industrial
engineers, human factors engineers, physical/occupational therapists), who
conduct an initial assessment of the design for useability and safety. Input
from target users is also important at this stage. Their opinions can be
solicited regarding projected components. In addition, evaluators and product
designers continue to collaborate in order to clarify issues not immediately
evident from the plans and descriptions (e.g. projected weight of product,
components to be used). This collaboration will help in improving the initial
design, and in developing an appropriate design plan. Such a plan should
integrate not only the performance considerations of the product designer, but
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the needs of target users and the safety and useability considerations of other
professionals.

SGI is currently assisting in the design of a walker for conducting gait therapy.
The product is now at the design stage. The aim of the walker is to facilitate
the provision of gait therapy by reducing the workload of the therapists. This
will be accomplished, first, by eliminating the need for more than one therapist
(as opposed to the three often required when a gait belt is used)  support
being provided by the frame of the walker as well as by the support harness;
and second, by freeing the therapist to attend to other activities, while at the
same time increasing therapy time for the patient. Given the absence of a
working prototype, assessment of the product at this stage is currently being
conducted through examination of available components, blueprints, and
detailed descriptions of the projected functions and operations of each
component. Modifications based on initial assessments have already been
made to the original design in preparation for the development of the working
prototype.

The Prototype Phase

A prototype of the planned product permits a more thorough evaluation to be
conducted by both product evaluators and target users. First, an initial
evaluationof the prototype is made by subject matter experts, to identify safety
issues and recommend modifications prior to testing with the target population.
The prototype can then be evaluated by target users. Of particular interest
here are data on characteristicsof the target population (e.g. anthropometric,
biomechanical, cognitive) that will have an impact on use of the product, and
data on difficulties encountered with the prototype concerning length of time
taken to perform task, number of errors committed during task performance,
types of errors, amount of effort required to perform task, etc. In addition,
safety issues initially overlooked may become evident during testing. The data
collected are used to modify the prototype before going into production.

SGI recently evaluated a bath chair prototype. The evaluation was conducted
by a team made up of industrial engineers, a physical therapist, and a
rehabilitation engineer. The issues considered included reaches, clearances,
ease of operation, and safety. The evaluation revealed many deficits to be
addressed by the designer. These included:

instability of the platform upon the user's ingress or egress due to a
number of design problems, including ineffective suction cups (these
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suction cups, intended to secure the chair to the floor of the bathtub,
detached themselves during ingress and egress);
sharp edges, and narrow clearances between chair edges and bathtub
surfaces;
poor location of control lever, with a potential for inadvertent
operation.

The ideal product should be useable with as little training as possible.
However, the target user may not be able to afford the ideal product. Some
compromise may therefore be necessary to achieve the desired level of
performance at a reasonable price, and this compromise will influence the
amount of training the user requires to achieve this level of performance.
Given these conditions, thorough evaluation of a product and of user
performance should also cover the training package provided with the product.

The Production Phase

Ideally, if the input of the parties involved in the design of the product (target
users, human factors engineer, physical therapist) has been fully taken into
consideration, the production phase should yield a product which responds to
the needs of the target user. However, such is not always the case, especially
if the prototype differs from the production model in critical areas (e.g. if
other components are used), thus influencing the product's useability and
safety. Furthermore, because the concern of the product
designer/manufacturer at this stage is to market and sell the product, input
from target users or researchers may not be implemented during this phase.
Even in the production phase, however, a human factors assessment of the
product can be useful. Such an assessment would include testing by target
users to generate detailed information on easeof use and safety issues, as well
as on likes and dislikes. The data collected are useful to product
designers/manufacturers in assessing the extent to which their product meets
the needs of the target user. In addition, they provide an informed basis on
which to modify the current design (if possible)and/or the design of
subsequent generations of the product.

Conclusion

The adaptation of products and technologies to the needs of older persons is
a systematic process requiring that product designers, researchers, and others
take into account relevant characteristics of the target user. This involves
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being well informed about the user. Relevant information can be gathered
through literature searches, consultation with other professionals possessed of
relevant knowledge and experience in this area, and  more importantly 
through the involvement of target users as early as possible in the development
process. A continuous exchange of information between those involved, and
the integration of such information into the design process, will ensure both
the usefulness of the end product, and its acceptance by the target population.
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:COMPUTERTECHNOLOGY AND OLDER ADULTS
IMPLICATIONS FOR TECHNOLOGY AND HOUSING
DESIGN

Sara Czaja

Abstract

Computer technology offers the potential for improving the
quality of life of older adults, by providing them with links to
information and services outside the home. In order for this
technology to be beneficial to older adults, computer systems
must be designed to accommodate their needs and abilities.
The literature indicates that this warrants changes to both
hardware and software. This paper presents data from a study
principally concerned with assessing the ability of older adults
to use an electronic message system to perform communication
tasks. An additional goal of the study was to identify design
parameters to facilitate the interaction of older people and
computer systems. Computer applications particularly
beneficial to older adults are also discussed.

Introduction

Current demographic trends underscore the need to identify strategies which
will enhance the functional independence and quality of life of older adults.
In the United States, the number of persons aged 55 and over is expected to
increase by 11.5 70 by the end of the present decade. The greatest growth will
be among individuals aged 75 and over, an increase of approximately 5 million
people (U.S. Bureau of the Census, 1988). Similar trends are projected
worldwide. For example, it is expected that there will be 415,000 people aged
65 and over living in Israel by 1995.

Although the majority of older adults live active and relatively healthy lives,
increased age brings a decrease in functional capacity and a propensity towards
disability through accidents and/or disease. These impairments curtail the
independence of older adults, with the result that some are placed in
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institutional settings, thus contributing to the escalating costs of longterm care
(about570 of persons in the United States aged 65 and older, for example,
now reside in institutional settings). An estimated 2.8 million people need
some type of help in performing everyday activities (Office of Technology
Assessment, 1985). As the elderly population increases, with people living
longer, larger numbers of individuals will require help.

There are a number of computer and communication technologies which can
be used to enhance the quality of life of older people, by providing them with
access to information and services. For example, computerbased
communication systems can be used to facilitate grocery shopping, banking
and use of health care services. Older adults commonly report problems with
these tasks due to restricted mobility or transportation problems,
inconvenience, or fear of crime (Nair, 1989). Performing these tasks via a
home computer could eliminate such problems and allow older adults ot
function independently. Recent studies (e.g. Holmes, Teresi and Holmes,
1990) have shown that computer systems can provide effective interfaces
between patients and clinicians. Leirer et al. (1991) found that computerized
voice mail is an effective meansof reducing medication noncompliance among
elderly people.

Home computers can also be used to expand educational, recreational and
communication opportunities for older adults. The latter have more leisure
time than younger adults and spend the majority of their discretionary time at
home (Moss and Lawton, 1982). Many report problems of social isolation,
boredom and loneliness. Home computers can alleviate these problems by
providing the opportunity to engage in additional activities within the home
setting. Software is available for providing instruction in a wide number of
areas, and links can be established with universities. Electronic networks can
also make it easier for older adults to maintain ties with family and friends,
and to form new friendships. Caregivers can also use these electronic
networks to establish informal support groups. Eilers (1989) found that older
people who were using computers reported the following benefits: social
interaction, mental stimulation, and memory enhancement. Finally, home
computers can increase the safety and security of older adults by linking them
to emergency services and networks in the community.

In order to realize the potential computers have for older adults, the former
must be designed so as to be useful to, and easily used by, the latter. As Van
Der Veer has noted (1989), successful humancomputer interaction will occur
only if the user interface closely matches the characteristics of the user, and
takes the user's limitations into account. Several studies have shown that older
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adults have difficulty in using commercially available systems due to
inadequate hardware and software design parameters. Czaja et al. (1989) and
Elias et al. (1987) found that older adults had more difficulty than younger
adults in learning textediting. Czaja and Sharit (1993) found agerelated
differences in the performance of computerinteractive tasks, with the
differences favoring younger adults. Specifically, they found that older
people needed comparatively more time to complete the task problems and
experienced greater difficulty in solving the problems (as evidenced by a
greater number of errors). Adler (1987) reported that one of the limitations
of Seniornet is the system's complexity, with the result that users find it
dififcult to operate. Frydenberg (1988) found that older people were
enthusiastic about using computers, but that the hardware required some
modification (e.g. larger labels on the keys).

To date, research in this area has been somewhat limited. More work is
needed to identify the types of problems older people encounter when using
computer hardware and software, so that systems can be designed to meet the
special requirements of this population. To this end, the Stein Gerontological
Institute (SGI), in collaboration with Bellcore, has recently completed a study
(funded by the Markle Foundation) which examined the willingness and ability
of older adults to use a specially configured personal computer system. The
specific objectives of this study were:

to assess the willingness and ability of older adults to use home
computers;
to identify design parameters that can facilitate use of computer
systems;
to identify computer applications useful to older adults.

The following section will summarize the findings of this study (for a detailed
discussion of these, see Czaja et al., 1993)

Overview of the Study on ComputerAided Communication

Method
The study involved installing a specially configured computer system
(consisting of a CRT monitor, keyboard, printer, modem and controller) in the
homesof 36 older women. The software, developed by Bellcore, was referred
to as "POMS" (Plain Old Message System). Initially, it was equipped with a
simplified form of electronic mail (email) and a simple text editor. Other
applications, including news broadcasting, weather information, movie
reviews, health information, horoscopes, and entertainment news, were added
to the system incrementally during the course of the study.
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The system had a number of design features intended to benefit older adults.
The operating commands were minimal, ensuring a very simple user/computer
dialogue. For example, the commands used in sending a message included
locating the recipient of the message by typing in her name, typing in the
message, and sending the message using the "Send" key. The message was
then printed automatically. The system was always "on", so that no login
procedures, passwords or file procedures were required, and the operating
commands were consistent across the various applications. The keyboard was
modified so that a number of keys, including any unused function keys, were
deactivated. The keys used for sending and cancelling messages were labeled
"Send" and "Cancel" respectively, and unused keys were covered. In
addition, an onscreen cue was provided to remind the study participants of the
input procedure.

Thirtysix, computernaive women, ranging in age from 55 to 95 years (mean
= 68 years), participated in the study. The participants were all community
dwellers; 49^1 lived alone, while the rest lived with a spouse or another
individual. While the majority of the participants(64 9£) were unemployed,
2\70 were employed full time and 15$> part time. All but one had at least a
high school education.

The research involved an iterative evaluation process. A key feature of the
process was user involvement in the design and evaluation of the system. The
initial system was evaluated in the laboratory at SGI, and data were collected
on users' likes, dislikes and performance problems. The time it took
participants to successfully send messages, the difficulties they encountered,
and the errors they made, were all recorded. The results of this first
evaluation were used to modify the system, and this modified system was then
tested in the ifeld. The field test involved installing the system in the
participants' homes for a period of thirteen months. The computer terminals
were linked to a central computer at SGI, so that continuous data could be
collected. Users were trained to use the system ifrst in the laboratory and then
in their homes. They were also provided with a command card and a 24hour
"help" hotline system.

Results
The objective performance data included number and type of errors made by
users, time spent on system (overall and per message), frequency of use,
patterns of use (e.g. time of day), applications used, and communication
patterns. Subjective data were collected immediately after installation, six
months after installation, and at the end of the study period. The data covered
users' likes, dislikes, problems and preferences.
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Examination of the error data revealed that the system is relatively easy to use.
Theparticipants J average number of errors per session was relatively low (less
than two), a figure which decreased significantly during the courseof the study
(F(2,60) = 3.39, p< .05) .

The most common error was misuse of the "Return" key. This error occurred
despite provision of the onscreen cue, and may have been due to confusion
concerning the function of this key on the computer as compared to its
function on a typewriter. In fact those better at typing made this type of error
more often. These findings point to the need to stress, during training, the
differences between the principal keys used in typing and specific computer
applications. They may also point to the need to develop software designed
to minimize confusion between typing and textediting. The second most
common error was to confuse the "Send" and "Cancel" keys. These two keys
were in close proximity to one another and identical in size and shape. This
finding illustrates the importance of clea/ly differentiating individual keys on
the computer keyboard through labeling, color, size, and shapecoding. This
is especially important for older adults, given the decline in visual acuity that
occurs with age. In fact, the data indicated that there was a significant
relationship between level of visual acuity and frequency of"Send "/1'Cancel"
errors, such that people with lower acuity made more of these errors.

In general, use of the system declined during the course of the study. The
number of messages sent decreased significantly over time (F(2,60) = 46.9,
p< .001), as did the average number of times the system was used per day
)F(2,60) = 27.52, .)001.<ק This decline can be attributed, in part, to a
novelty effect, i.e. the participants would use a new application frequently
upon its introduction, but use it less and less as they became familiar with it.
Other reasons for decline in use of the system reported by the participants
included boredom (due to the limited number of applications on the system),
the restricted communication pool, system breakdowns, and being "too busy".
The data indicated that people who were unemployed used the system more
frequently than those who worked (F(l,34) = 4.03, p<.05). This suggests
that the computer is especially beneficial for people who spend considerable
time at home.

With respect to the applications on the system, the data indicated that email,
weather information, and health information were the applications most
frequently used. At two points in time  six months after installation and at
the end of the study  participants were given a questionnaire in which they
were asked about applications they would like added to the system. On both
occasions, the applications most frequently requested were word processing,
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physician/emergency services, and continuing education. Other applications
frequently requested were shopping/banking, checkbook balancing,
news/weather information, and personal data bases. Interestingly, all of the
applications requested were practical in nature, rather than concerned with
entertainment. This is consistent with Brickfield's (1984) finding that older
people will use technology if they perceive it to be useful.

Participants were also asked what they liked and disliked about the system.
Ninetyfive percent of the participants reported that they found it valuable to
have a computer in their home, and all indicated that they liked using the
computer. Eightytwo percent indicated that they would miss the system when
it was removed from their home, primarily because it was a means for social
interaction.

Table 1 presents the two sets of responses to the questionnaire. As shown, the
participants liked using the system because it allowed them to communicate
with others, because it was interesting and stimulating, and because it was easy
to use. Reasons for using the computer included socialization, the chance to
meet new people, the opportunity to learn something new, and experiencing
mental challenge. Consistent with these results, one of the primary dislikes
was that the system was not challenging enough. Throughout the period of the
study, the participants constantly requested that new applications be added to
the system. The participants also disliked the fact that the system proved
vulnerable to breakdowns, being a prototype not previously used in the real
world.

In sum, the results indicated that the computer offered the participants a means
for forming and maintaining social contacts and an opportunity to make their
discretionary time more stimulating. In fact, the participants produced a
cookbook using the system, and organized two luncheons so that they could
meet one another. The results support the conjecture that home computers can
provide a link to the outside world.
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Table 1: Responses to the Study Questionnaire (in Jo)

Time 1* Time 2*
May 1980 February 1990

Questions (n=37) (n=33)

Why do you use computer?
To socialize 81 58
To send messages 40 30
To exchange ideas/opinions 38 24
To meet new people 57
To write letters 49 48
To learn something new 92 91
To experience mental challenge 84 67

Why use computer insteadofphone ?
Convenience 46 42
Fun/Challenge 20 76
To learn about computers 13 64
Participating in the study 11 
Ease of expression 7 18
Hearing problem 2 9

Other applications requested:
Shopping/Banking 70 54
News/Weather 70 54
Travel information 68 33
Community service information 76 54
Word processing 73 67
Checkbook balancing 70 56
Opinion surveys 46 30
Personal databases 76 51
Physician/Emergency services 76 70
Reminder services 46 30
Personal support services 51 24
Senior newsletter 38 36
Continuing education 68 73
Leisure activities 54 42

* Time 1 was 6 months after system installation, and Time 2 13 months after
installation.
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Table 1 (continued): Responses to the Study Questionnaire (in 70)

Time 1* Time 2*
May 1989 February 1990

Questions (n=37) (n=33)

System Likes:
Meet new people 18 76
Communicate with others 25 85
Interesting/Stimulating 18 61
Easy to use 8 76
Easy to send messages  67
Practice typing skills 8
All users receive messages 2
Easy to get help 2
Easy to make corrections 2
Relaxing 2

System Dislikes:
Problems with messages 17 45
Too many messages 13 15
Not challenging enough 3 27
Hard to use 7
Breakdowns 40 33
Hard to learn new things  6
Trivial messages 7
Printer noise 7
Not being able to capitalize 3
Not being able to shut down system 3

Reasons for decreased use:
Bored N/A 18
Not enough users N/A
System too difficult N/A
Busy N/A 56
Breakdowns N/A 36
Don't like computer N/A
Vacations N/A 30
Illness N/A 30

Valuable to haw computer at home ?
_Yes 95 100
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Table 1 (continued): Responses to the Study Questionnaire (in $>)

Time 1* Time 2*
May 1989 February 1990

Questions (n=37) (n=33)

Satisifed with email as means of
communication ?
Very satisfied 65 48
Satisfied 27 33
Neutral 5 12
Dissatisfied
Very dissatisfied

Satisifed with system design ?
Yes N/A 91
No N/A 3

Miss computer if taken rfom home ?
Yes N/A 82
No N/A 18

Conclusions

The findings from our research suggest that computers hold out the promise
of increasing the independenceof older adults, especially those who live alone
or who have restricted mobility. The benefits of this technology could be far
reaching, given that most older adults live at home, the majority alone.
Computer systems can link people to services and information, enhance their
safety and security, facilitate social interaction, and provide mental stimulation.

The results of the study also indicate that use of home computers is feasible
for this population. The participants in our study were both willing and able
to operate the computer system. Moreover, they reported that they enjoyed
using the system and found it valuable. It should be noted, however, that the
results also underscore the importance of designing computer systems more
commensurate with the needs and abilities of older adults.

Our findings show that operating procedures should be simple and consistent
across the various applications. Although the system developed for our study
was simple to use, the participants still had difficulty with certain commands
and procedures (e.g. useof the "Return" key). The software interface should
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minimize demands on working memory and eliminate the need to learn
complex commands and operating procedures. Furthermore, users should be
provided with a supportive environment and have easy access to help should
they run into difficulties with a given system. This help might take the form
of a hotline, as was the case in our study, or a more userfriendly help menu.
Additionally, users should be trained to use the system and understand its
operational features. Several studies (e.g. Czaja et al., 1989; Elias et al.,
1988) have shown that older people require more help in learning computer
applications.

Hardware considerations are also important. For example, keys must be
clearly labeled and differentiated. As noted above, our subjects commonly
confused the "Send" and "Cancel" keys, which were in close proximity to one
another and similar in appearance. Input devices other than a standard
keyboard should also be considered. In addition, the characters on the screen
should be visible and target information such as error messages highlighted in
some fashion. Stability of system operation is another important design
requirement: one of the most frequent complaints among our participants was
that the system frequently broke down.

Finally, the system should be equipped with practical applications. The data
from our study suggest that, in addition to email, these might include word
processing, news/weather information, continuing education, and healthrelated
services. Older people are unlikely to invest time or money in computer
technology unless they perceive it to be beneficial and useful.

In sum, computers offer an opportunity for improving the quality of life of
older adults. They can also help to ease the burden on caregivers by providing
links between caregivers and the older adults in their care, and by assisting the
latter in performing certain tasks (e.g. medication compliance). However,
before computers become commonplace in the homes of today's elderly
population, more efforts are needed to ensure that the user interface can meet
the needs of this user population. There is clearly a need for more research
in this area.
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:EVALUATIONOF AN ASSISTIVE CHAIR
THE HIRISER CHAIR

Benrard Isaacs, Tamara Barnea, Netta Bentur,
liana Mizrahi, Ariel Simkin

Abstract

A threestage evaluation of an assistive chair equipped with an
innovative piston mechanism (the "HiRiser Chair") was
conducted with the participationof 33 elderly Israelis, to assess
the product's potential benefits for the elderly population. This
paper discusses stages I and II of the evaluation, in which 22
subjects participated. The latter were either residents of a
sheltered housing project or visitors at a day center for disabled
elderly. All subjects experienced difficulty in rising from
and/or sitting down on regular chairs. Video recordings were
made of the subjects' performance in rising from and sitting
down on the experimental chair and on a control chair (the
experimental chair with its piston mechanism locked). The
subjects' performance was then viewed and assessed by a panel
of five observers. Biomechanical analysis was made of the
pathways of markers attached to the subjects during the
experiment. About a third of the subjects found the
experimental chair easier to use than the control chair. The
findings were used to improve the design of the prototype.
More generally, they gave an insight into the way in which a
disabled person learns to use an assistive chair, i.e. the
physical and cognitive adjustments he/she makes to adapt to the
chair's special features. The study itself raised important
issues concerning the evaluation of assistive devices using
elderly subjects.

Introduction

This paper describes the evaluation conducted by the Technology and Aging
Team at the JDCBrookdale Institute of a new, Israelidesigned assistive chair,
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the "HiRiser Chair". The chair is being developed by the Israeli ifrm Tzora
Furniture, in collaboration with JDCESHEL, the Association for the Planning
and Development of Services for the Aged in Israel. The research was
conducted with the Kossel Center for Physical Education, Leisure and Health
Promotion at the Hebrew Universityof Jerusalem, with the assistanceof JDC
ESHEL's Mobile AudioVisual Unit. The multidisciplinary research team
comprised a geriatrician, a biomechanical engineer, and researchers in the
fields of gerontology and rehabilitation, who were assisted by a technician
from the manufacturing team.

Considerable observational and biomechanical research has been conducted in
recent years on the action of rising from a chair, much of which has been
reviewed by Kerr et al. (1991). Some studies concern the functioning of
elderly people (e.g. Munton et al., 1981), and some deal with assistive chairs
(e.g. Moy, 1981). Other studies break down the actionof rising from a chair
into component stages (e.g. Schenkman et al., 1990). Little attention seems
to have been paid to dififculty experienced in sitting down on chairs, either
regular or assistive. Reviewing the literature, we were unable to find a
validated scale of ease or difficulty for rising from or sitting down on a chair
which could be applied in our study.

The Research

Aimsof the Research
These aims were twofold: to assist the manufacturer in developing an assistive
chair for people who have dififculty in rising from and sitting down on a
regular chair; and to deepen understanding of the physical and cognitive
processes by which elderly people learn to use an assistive chair. These aims
might also be expressed as determining the suitabilityof the HiRiser Chair for
elderly people, and the suitability of elderly. people for the HiRiser Chair.

The Research Chair
The experimental chair incorporates a piston mechanism which raises the seat
upward and forward as the user rises, and which slows his/her descent on
sitting. The mechanism locks automatically when the user sits down, and is
released (for rising) by pressing a button located at the front of the chair
beneath the seat, or one at the side (this second button was added in the course
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Figure 1: The HiRiser Chair

of the study). The experimental chair was initially available in two piston
strengths, the first 1 ,000N and the second l,400N. The applied force of the
piston (of either strength) can be adjusted manually to one of eight settings by
moving a lever under the seat. The angle at which the seat rises can be
adjusted to between 0 and 45 degrees (this adjustment is performed at the
factory by a technician, as it is difficult for the user to undertake him/herself).
For the purposes of our study, the angle was fixed at 30 degrees.

The piston mechanism was incorporated into two comfortable and attractive
armchairs, differing only in the height of the seat from the ground: 44 cm in
the first chair, and 49 cm in the second. The piston mechanism is concealed
beneath the seat, and does not affect the appearance of the chair. The
"control" chair was the experimental chair with its piston mechanism locked.

Research Populaiton
The research was conducted in three stages with the participation of 33 elderly
subjects. This paper discusses stages I and II of the evaluation, in which 22
subjects participated. The latter were either residents of a sheltered housing
project or visitors at a day center for disabled elderly (both facilities are in
Jerusalem). According to the staff in these facilities, the subjects all had
difficulty in rising from and/or sitting down on regular chairs. Each was
observed and interviewed by the research team. Having received a full
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explanation of the research aims and methods, the subjects consented to
participate in the study. Sociodemographic data were recorded, the subjects
were weighed and measured, and data were collected on anthropometric
measures, gait speed and grip force.

Nineteen of the 22 subjects were women. Nine subjects were under the age
of 75, and the other 13 were aged 75 or over. Age and other characteristics
are summarized in Table 1.

Table 1 : Characteristics of the Subjects

Range Mean SD

Age (years) 6097 75.3 7.8

Weight (kg) 43106 69.8 13.8

Height (cm) 134165 149.5 7.7

Height when seated (cm) 6082 75.0 9.4

Height of knee (cm) 4252 47.3 2.3

Gait speed (cm/sec) 1098 41.9 26.8

Grip force (kg) 731 l<n 6.4

The subjects had varying degrees of difficulty in rising and sitting. While full
medical diagnoses were not always available, most subjects suffered from
arthritisof the hip or knee, poststroke disability, obesity, general weakness,
or a combination of these. All were independently mobile, some with the
assistance of walkers or tripods, and all were capable of being interviewed.

Study Design

The research was conducted in three stages, two of which will be discussed in
the present paper. Stage 1, on which the paper will principally focus, involved
a trial of the experimental chair by the 22 subjects, whose performance on the
experimental chair was compared with their performance on the control chair.
Stage II, which took place two months later, involved a trial of the modified
experimental chair by seven subjects who had experienced difficulty in using
the original chair in Stage I; this time, the subjects were given more time to
adapt their movements to those of the piston mechanism. In Stage III, which
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is not described here, a trial was conducted of the third version of the
experimental chair (i.e. following further modification) with 11 new subjects.

Stage /
At the start of the initial trial of the experimental chair, the subjects were each
asked to sit down on the control chair. Markers were then attached to them,
but as most subjects were wearing loosefitting garments, there was some
difficulty in placing these accurately, especially over the hip and knee joints.
A video camera was installed to the right of the chair, and as each subject sat
down on and rose from the control chair, her/his movements were filmed. On
completing the trial, each subject was asked questions concerning:

ease in rising and sitting;
comfort when seated;
the aesthetic appeal of the chair;
the appropriateness of the chair to their needs;
their willingness to use the chair in public;
the chair's suitability for use in their home.

To assess their performance in rising and sitting, subjects used a fourpoint
scale of ease:
1 . no dififculty
2. slight difficulty
3. moderate difficulty
4. severe difficulty

After receiving an explanation and demonstrationof the experimental chair, the
subjects proceeded to try it out, in most cases at least three times. If
necessary, adjustments were made (by a technician) to the applied force of the
piston to suit an individual subject. The subjects were then filmed sitting
down on and rising from the experimental chair, and interviewed immediately
afterwards. To assess their performance on the experimental chair, subjects
used the same fourpoint scale of ease they had used for the control chair.

The video recordings of the subjects' performance on both chairs were
subsequently viewed by five observers, all membersof the research team, who
iflled in a questionnaire after the screening. This asked questions relating to
safety and the subjects' ease or dififculty in using the control and experimental
chairs. The answers were reached by consensus.

The ifveperson panel devised a scale of measurement for ease in rising,
broadly based on measurements described by Schenkman et al. (1990), with
suitable modiifcation. Initially, a sixpoint scale was devised:
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1. no difficulty
2. rising characterized by one of the following:

pain
excessive effort
very slow movements
instability
"fragmented" rising (i.e. not smooth)

3. rising characterized by more than one of the above characteristics
4. subject lifts buttocks off chair seat, but fails to fully stand up
5. subject fails to lift buttocks off chair seat (i.e. fails to rise)
6. other

A similar sixpoint scale was devised to measure ease in sitting down:
1. no difficulty
2. sitting initially controlled, but ends with subject falling gently into

chair
3. sitting initially controlled, but ends with subject falling heavily into

chair
4. subject falls into chair so that her/his legs lift off ground, but chair

remains steady
5. subject falls into the chair so heavily that chair legs or chair move, or

subject fails to push seat down (i.e. to sit down)
6. other

In the analysis rubrics for both scales, (4) and (5) were combined, and (6) was
integrated into the most relevant category  (1), (2), (3) or (45)  so that the
observers' scales would be symmetrical to those used by the subjects, even
though the former covered specific measurementsof ease in rising/sitting, and
the latter general measurements. For the purposes of comparison, the four
point scales used by the observers to assess the subjects' performance can be
summarized by the following scale (applicable to both rising and sitting):
1. no difficulty
2. slight difficulty
3. moderate/severe dififculty
4. failure to rise/sit

The movements of the attached markers during the experiment are currently
undergoing biomechanical analysis, the results of which will form the basis of
a future paper.
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Results

The data presented here will cover:
individual adjustments to the setting of the applied piston force;
the subjects' selfassessments of performance in rising from/sitting
down on the control and experimental chairs;
the observers' joint assessmentsof the subjects' performance in rising
from/sitting down on the control and experimental chairs, as recorded
on videotape.

Adjustments to the Piston Setting
The applied force of the piston was individually set for each subject according
to body weight. This did not always prove satisfactory, however, and
adjustments were made before iflming the subject's performance on both chairs
(control and experimental). For two subjects, the force of the piston was
moved up one setting; for seven others, it was moved down one setting; for
ifve more, it was moved down two settings; and for one subject, it was moved
down three settings. The researchers concluded that the user's weight alone
is insufficient to determine the applied force required by an individual; in
addition, it is necessary to take into account the user's strength and disability,
as well as his/her need to adapt to the movement of the piston mechanism.

The Subjects י SelfAssessments
The subjects' own assessments of their performance on the control and
experimental chairs, according to their fourpoint scale of ease in rising/sitting,
are presented in Table 2.

Table 2: Subjects' SelfAssessments of Ease in Using Control and
Experimental Chairs (N=22)

Control Chair Experimental Chair

Rising Sitting Rising Sitting

No dififculty 3 2 2 0

Slight dififculty6 3 5 4

Moderate 11 12 10 14
difficulty

Severe difficulty 2 5 5 4
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As the table reveals, at least twothirds of the subjects experienced dififculty
in rising from and sitting down on both chairs.

The subjects' selfassessments were analyzed in two groups. The first group
comprised selfassessments of "no or slight difficulty" for the control chair 
nine subjects for rising, and five for sitting  while the second group
comprised selfassessments of "moderate or severe difficulty" for the control
chair  13 subjects for rising and 17 for sitting. The results of these separate
analyses are presented in Tables 3 and 4.

Table 3: . Relative Ease in Using Experimental and Control Chairs of
Subjects with No or Slight Difficulty for the Control Chair,
Based on Subjects' SelfAssessments

Rising Sitting
(N = 9) (N=5)

Less difficulty with control 7 4
chair

Less difficulty with 0 0
experimental chair

Equal difficulty/ease with both 2 1

chairs

Table 4: Relative Ease in Using Experimental and Control Chairs of
Subjects with Moderate or Severe Difficulty for the Control
Chair, Based on Subjects' SelfAssessments

Rising Sitting
(N = 13) (N =17)

Less difficulty with control chair 2 3

Less difficulty with experimental 4 7
chair

Equal difficulty/ease with both chairs 7 7
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All subjects who had no or slight difficulty in using the control chair reported
having either the same level of dififculty, or greater dififculty, in using the
experimental chair. In contrast, about half of those who experienced moderate
or severe dififculty in using the control chair found the experimental chair
easier to use, in most cases for sitting rather than rising. In other words, only
those subjects who experienced moderate or severe dififculty in using the
control chair found the experimental chair easier to use.

TheObservers' Assessments
The observers' assessments of the subjects' performance on both chairs were
analyzed as regards relative ease in using one chair as opposed to the other.
The results of the analysis are presented in Table 5 below. In addition, the
observers' assessments were analyzed in two groups. The ifrst group
comprised assessments of "no or slight difficulty" for the control chair  11

subjects for rising, and 16 for sitting  while the second group comprised
assessments of "moderate/severe dififculty or failure to rise/sit" for the control
chair  11 subjects for rising and six for sitting. The results of these separate
analyses are presented in Tables 6 and 7.

Table 5: Subjects' Relative Ease in Using Experimental and Control
Chairs, Based on Observers' Assessments (N=22)

Rising Sitting

Less difficulty with control chair 7 5

Less dififculty with experimental chair 5 6

Equal dififculty/ease with both chairs 10 11

Table 6: Relative Ease in Using Experimental and Control Chairs of
Subjects with No or Slight Difficulty for Control Chair, Based
on Observers' Assessments

Rising Sitting
(N = ll)(N = 16)

Less dififculty with control chair 3 5

Less dififculty with experimental chair 0 4

Equal dififculty/ease with both chairs 8 7
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Table 7: Relative Ease in Using Experimental and Control Chairs of
Subjects with Moderate/Severe Difficulty or Failure to Rise/Sit
for Control Chair, Based on Observers' Assessments

Rising Sitting
(N = ll) (N=6)

Less difficulty with control chair 3 0

Less difficulty with experimental 5 3
chair

Equal difficulty/ease with both 3 3
chairs

When all the subjects were taken together (Table 5), the number of subjects
who found the experimental chair easier to use than the control chair was very
similar to the number who found the control chair easier to use than the
experimental chair. It is the separate analyses (Tables 6 and 7) which reveal
the extent to which different subjects found the experimental chair easier to
use. For rising, none of the 11 subjects assessed by observers "no or slight
difficulty" for the control chair found the experimental chair easier to use,
whereas five of the 11 assessed "moderate/severe difficulty or failure to
rise/sit" found it easier to use. For sitting, four of the 16 subjects assessed by
observers "no or slight difficulty" for the control chair found the experimental
chair easier to use, while three of the six assessed "moderate/severe difficulty
or failure to rise/sit" found it easier to use.

Table 8 presents subjects' selfassessments of "moderate or severe dififculty"
for the control chair alongside observers' assessments of "moderate/severe
difficulty or failure to rise/sit" for the control chair, for both rising and sitting.
The table reveals that about half of these subjects found the experimental chair
easier to use.

The video recordingsof the subjects' performance on both chairs revealed that
those subjects who found it easier to rise from the experimental chair
experienced a reduction in effort, lack of pain, and improved stability when
using the chair. Those who found it easier to sit down on the experimental
chair experienced a reduction in effort when using it, and were less likely to
fall onto the seat; in addition, the chair remained stable, and the subjects were
able to sit down without assistance.



Evaluation ofan Assistive Chair: the HiRiser Chair 79

Table 8: Subjects with Moderate or Severe Difficulty, or Failure to
Rise/Sit, for Control Chair Who Found Experimental Chair
Easier to Use

Rising Sitting

Subjects5 SelfAssessments

Total with moderate or severe 13 17
difficulty for control chair

Of these, number who found
experimental chair easier to use 4 7

Observers' Assessments

Total with moderate/severe 11 6
difficulty or failure to rise/sit for
control chair

Of these, number who found
experimental chair easier to use 5 3

The other subjects, however, experienced the following difficulties in rising
from the experimental chair: being pushed up too forcefully by the piston
mechanism; lack of stability; "fragmented" rising (i.e. halting when the seat
of the chair reached its highest position, and having to begin rising a second
time); slipping of the feet or movement of the chair legs; remaining balanced
on the edge of the raised seat (i.e. failing to rise). In addition, some subjects
forgot to press the release button for the piston mechanism prior to rising;
some found it difficult to locate the button; and some failed to rise despite
having pressed the release button (either because the action of the piston
mechanism was insufficiently strong or because the subject had no learned to
use the chair properly).

The following difficulties were experienced in sitting down on the experimental
chair: problems in lowering the seat due to the excessive force of the piston
mechanism; slipping off the raised seat prior to pushing down; failure to lock
the piston mechanism on completion of sitting action; feet slipping; falling into
the seat.
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Stage //
The seven subjects who participated in the second stage of the study were
allowed up to ten trials of the experimental chair to accustom themselves to the
piston mechanism before having their performance recorded on video. A
second release button had been added to the side of the chair after stage I; in
addition, greater care was taken to adjust the force setting of the piston to suit
the requirements of individual subjects. As in stage 1, two chairs were
provided with different seat heights (44 cm and 49 cm), and subjects could
choose the height most suitable for them. These changes resulted in successful
use of the chair by five of the seven subjects, who now experienced none of
the difficulties with rising and sitting detailed above. Of the other two
subjects, one was too weak and the other too confused to use the chair
successfully.

Conclusions

The evaluation revealed the benefits of the HiRiser Chair to be twofold: a
reduction in the effort of rising for those who find this action demanding; and
prevention of the user from falling into the seat on sitting down. It
demonstrated the importance of adapting the chair to the user and adapting the
user to the chair; of adjusting the applied force of the piston to the user's
needs, and of giving the user sufficient time to adjust to the chair's special
features.

Methodological Quesitons
The most valuable sources of information in the study proved to be the
responses of the subjects and the video recordings of their performance on the
control and experimental chairs. The structured questions focused the attention
of subjects and observers alike on particular aspects of the actions of rising
and sitting. The forthcoming data from the biomechanical analyses will
provide a detailed record of the subjects' performance on the control and
experimental chairs, thus enabling researchers to identify and quantify
components of the actions of rising and sitting, and to validate the subjective
data. As yet, our experience is insufficient for us to assess the contribution
of biomechanical analysis to the evaluation process.

The involvement of researchers in the development of a new product raises a
number of questions:

Where should an evaluation study be conducted?
How many subjects should participate?
How should subjects be selected?
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How should markers be attached to modest elderly ladies?
How often can subjects be tested (i.e. when is burnout reached?)
What criteria should subjects use to assess and describe their
experiences?
What scales of measurement should be used?
At what stage in the development of a prototype should an evaluation
be conducted?
To what degree are manufacturers willing to alter the design of a
product in light of research findings?
How should the budget for an evaluation study be calculated?
Who should pay for the research?

These questions are presented for discussion, in the belief that they are
relevant to other researchers involved with the evaluation of new products.
Only time and effort will produce the answers.
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,TEAMINDEPENDENCE: INTEGRATING RESEARCH
EVALUATION, AND THE PROVISION OF ASSISTIVE
TECHNOLOGIES AND SERVICES FOR OLDER
PERSONS

Ruth Weber

Abstract

This paper describes Team Independence, a multidisciplinary
program run by the Stein Gerontological Institute to increase
the use of assistive technologies among older persons. The
program is based on the Institute's guiding principle of
applying a human factors approach to the study of older
persons and their performance of activitiesof daily living. The
aim of this is to achieve "maximal function", i.e. a matching
)"fit") of the demands of the environment (the "environmental
press") to the capabilities of the older person. Team
Independence is run by a multidisciplinary team of engineers,
psychologists, gerontologists, social workers, and rehabilitation
and other health professionals. Its methods include research
and evaluation, education and consultation, as well as direct
service provision.

Background to Team Independence

Team Independence is a natural outgrowth of the task analysis research
previously conducted at the Stein Gerontological Institute (SGI). Martin Faletti
)1984), in the seminal research he conducted at SGI, applied human factors
principles in studying the performance of activities of daily living by older
persons. He viewed the older person as a "worker", the home a "worksite",
and activities of daily living as "work". Task analysis, an analytic tool used
in human factors research, breaks down activities into their component tasks
and subtasks, and enumerates the physical and cognitive capabilities they
require. The activity can be accomplished if there is a matching, a "fit",
between the worker's capabilities, the demandsof the work, and the worksite.
Lawton (1977) has applied the concept of "environmental press" (the demands
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of the environment) in the study of independent functioning in older persons.
Maximal function is achieved through a "fit" between the environmental press
and the capabilities of the older person.

Function in older persons is frequently assessed as their ability to perform
activitiesof daily living. These can be divided into personal activities of daily
living (ADL), including bathing, dressing, going to the toilet, moving from
one floor to another (transfer), and eating (Katz, 1963), and instrumental
activities of daily living (IADL), including meal preparation, housekeeping,
laundry, shopping, using the telephone, taking care of finances, etc. (Pfeiffer,
1975). The level of function can be increased by (a) decreasing the demands
of the task; (b) increasing the capabilities of the person; and (c) increasing the
supportiveness of the environment (i.e. decreasing the environmental press).
There is much variation in the way individual activities can be performed. For
example, in SGI's task analysis of meal preparation, we found this activity to
involve between 55 and 1,900 individual tasks, the average being 495 tasks.
Independent functioning can therefore be increased by choosing to make a
sandwich rather than cook a threecourse meal, or by choosing to wear shoes
that can be slipped on rather than shoes with laces. Some activities, however,
such as bathing or going to the toilet, have less variation in the way they can
be performed. Moreover, an individual may not wish to give up homemade
pasta and sauce for a peanut butter sandwich. If independent functioning is to
be maintained in these cases, then either the capabilitiesof the person must be
increased or the environment must be made more supportive. Thus was Team
Independence conceived.

Team Independence is not a specific project, but rather a multidisciplinary
program to increase the use of assistive technologies among older persons.
Assistive technology may be defined as any equipment  whether purchased
off the shelf, modified, or customized  used to improve or maintain the
functional capabilities of individuals with impairments or disabilities (U.S.
Public Law 100147, 1988). It can be used to increase a person's capabilities,
for example, a walker to increase mobility, or a reacher stick to increase
reach; alternatively, it can be used to increase the supportiveness (i.e. decrease
the demands or "press") of the environment, for example, grab bars to
facilitate getting out of the bathtub, or the removal or bevelling of doorway
thresholds to prevent stumbling or falling. The different assistive technologies
available have been categorized in a numberof ways. In 1992, the Center for
Rehabilitation Technology Services in Columbia, South Carolina categorized
them as follows:



Team Independence 85

Aids for Daily Living: selfhelp aids or devices used in the performance of
ADL and IADL;
Augmentative Communication Aids: electronic and nonelectronic devices that
enable persons who cannot speak to communicate;
Computer Applications: input and output devices (voicebraille), head sticks,
light pointers, modified keyboards, etc., that enable persons with disabilities
to use a computer;
Environmental Control Systems: electronic systems that operate appliances,
electronic devices, security systems, etc., by remote or automatic control;
Environmental Modiifcations: structural adaptations such as ramps, lifts, and
special fixtures, that remove or reduce barriers to independent living;
Prosthetics and Orthotics: replacements, substitutions, or augmentations of
missing or malfunctioning body parts;
Mobility Aids: devices that increase personal mobility, such as wheelchairs,
walkers, andthreewheel scooters;
Seating and Positioning: accommodations to wheelchairs or other seating
systems to provide greater body stability and reduce pressure on the skin
surface (cushions, contour seats, lumbar supports, etc.);
Sensory Aids: magnifiers, hearing aids, largeprint material, telephone
ampliifers, visual alert systems, etc;
Vehicle Modiifcations: adaptive driving aids, hand controls, etc.

These categories relate primarily to assistive technology for younger persons
with disabilities. Other categories cover assistive technology for the elderly:
Memory and Cognitive Orientation Aids: medication organizers and alert
systems, automatic shutoff devices for appliances, identification bracelets,
signs for bathrooms or apartment doors, etc;
Transfer Devices: lift chairs, Hoyer lifts, stairway gliders, transfer boards, lift
slings, etc;
HospitalType Beds and Accessories: manual or electric adjustable beds, bed
rails, pressurereduction mattresses, etc.

The distinction between what is and what is not assistive technology is
frequently blurred: the term has been used to cover anything from medical
supplies and equipment to kitchen gadgets. Christenson and Taira (1990) have
pointed out that a device which is used simply for convenience by one person,
may meet a crucial need in another. For example, a cordless phone may be
a technological toy for one person, but assistive technology for an older person
with limited mobility; likewise, a food processor may be a convenient gadget
for an ablebodied cook, but an assistive device for a person with arthritis.
The only true test of what constitutes assistive technology is whether or not a
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given device improves or maintains functional capabilities impaired by age,
disease, or disability.

The mission, goals, and methods of Team Independence are those of SGI's
activities in general, the focus being on assistive technology as a tool for
promoting independence. The Team Independence program is run by a
multidisciplinary team composed of engineers, psychologists, gerontologists,
social workers, and rehabilitation and other health professionals. Its methods
are multifaceted, and include research and evaluation, education and
consultation, as well as direct service provision.

Team Independence and the Channeling Projects

Team Independence was first used for the provision of assistive technology
devices and services following a contractual agreement with the National
Channeling Long Term Care Demonstration Project. In 1981, the Miami
Jewish Home and Hospital for the Aged (MJHHA) was selected to be a Project
site. The purpose of the National Channeling Project was to test the
effectiveness of a program to help elderly Medicare beneficiaries continue to
live at home. Under the program, case managers  acting either as service
brokers or care coordinators  ordered and authorized payment for social and
health services. In 1985, when the National Channeling Project ended, the
MJHHA became the site of the Miami Channeling Project, operating under a
Medicaid Home and Community Based Services Waiver (Section 2176 of the
1981 TEFRA Act).

To be eligible for Channeling, a client must be at least 65 years old, a
Medicaid recipient (i.e. fall within federal poverty guidelines), and formally
recognized by the Florida Department of Health and Rehabilitative Services as
needing skilled or intermediatelevel nursinghome care. Although all
Channeling clients are medically eligible for nursing home placement
according to Florida^ nursing home admission standards, the Channeling
Project is not nursing home based: it is a communitybased diversion program
concerned with the provision of home care services. Channeling does not
actually provide home care services: instead, it provides a case management
system that includes client assessment, care planning, service ordering, service
budget development, fiscal control and regular contact with clients. A wide
variety of home care and communitybased services are available to
Channeling clients. Team Independence has been advocating the use of
assistive technology as an adjunct to homemaker and personal care services
since its inception, and in 1991, it became a contracted service to Channeling,
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providing assistive technology to clients. Care plans, drawn up by
Channeling 's case managers, set the type and amount of services to be
provided over a sixmonth period. At the end of the six months, the plan is
revised. .Each case manager is responsible for 45 to 50 clients, the current
active caseload being 1,100 clients.

Because SGI, which operates Team Independence, and the Miami Channeling
Project both operate under the auspices of the Community Services Division
of the MJHHA, there is ongoing communication between the two projects. In
its capacity as a contracted service to the Channeling Project, Team
Independence provides a comprehensive system of assistive technology
services, including home assessment of the client and his/her environment,
recommendations for assistive technology, provision of assistive devices and
environmental modification as ordered by the case managers, and followup
services.

The Provision of Assistive Technologies

An evaluation of Team Independence and the provision of assistive technology
through the Channeling Project was conducted by SGI during 1991 and 1992.
Before presenting the ifndings of this evaluation, I shall return to the
categories of assistive equipment presented above, and look at how assistive
technology is funded in the United States. Medicare, the federally funded
health insurance program for elderly people, covers categories of assistive
technology considered primarily medical in nature (see Table 1 for examples
of assistive technology covered by Medicare, and Table 2 for examples of
items not covered). In the case of Channeling clients eligible for Medicare,
items "primarily medical in nature" are paid for by Medicare rather than
through Channeling. It is important to remember that many Channeling clients
have assistive devices provided by a source other than Team Independence or
Channeling. For example, 70ר1 of Channeling clients have dentures, 5X
hearing aids, 8890 eyeglasses, 2690 hospital beds, 5190 bedside commodes,
396 prosthetic devices, 5470 walkers, and 2890 wheelchairs provided through
other sources.

In the ifve years from 1985 to 1990, nearly 9090 of the money spent by
Channeling on services went on the salaries of homemaker/personal care aides.
A concerted effort was made to diversify the services offered to clients,
including the assistive technology services offered. One of the initial goals of
Team Independence was to increase the number of assistive devices used by
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Table 1: Assistive Equipment Covered by Medicare, and Eligibility
Conditions

Item Condition

Bedside rails Patient has hospital bed

Cane

Commode Patient confined to bed or room

Foley catheter Patient has permanent urinary
incontinence

GeriChair To replace wheelchair

Hospital bed Patient needs to be specially positioned
for pain control, respiration, etc.

Patient litf Patient requires periodic movement for
medical reasons

Prosthetic devices

Pressure pad or mattress Patient has pressure sores or is at risk
of developing them

Seat litf Patient has severe arthritis, muscular
dystrophy, etc.

Walker

Wheelchair

Note: This table refers to selected items of equipment only; it is not
comprehensive.

home care clients. Through close collaboration with Channeling, this goal has
been accomplished. During the evaluation period (January 1991 to December
1993), 5590 of Channeling clients were provided with assistive technology
ordered by Channeling. The majority of these clients were supplied with bath
benches, transfer seats, or toilet adaptations (a finding in keeping with
Channeling's previous orders). This is hardly surprising, as93 ^> of
Channeling clients are unable to bathe independently, and 519& are unable to
go to the toilet without help (see Figure 4 below(.
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Table 2: Assistive Equipment not Covered by Medicare, and Reasons
for This

Item Reason

Bathtub lift Convenience item; nonmedical purpose

Bathtub/shower seat Convenience item; nonmedical purpose

Cane for blind person Does not treat illness

Grab bars Selfhelp device; nonmedical purpose

Incontinence supplies:
disposable not reusable
reusable (no reason given)

Overbed table Convenience item; nonmedical purpose

Raised toilet seat Convenience item; nonmedical purpose

Stair lift/glider Convenience item; nonmedical purpose

Telephone alert system Nonmedical purpose

Transfer sling Convenience item; nonmedical purpose

Note: This table refers to selected items of equipment only; it is not
comprehensive.

Figure 1 compares the number of assistive devices ordered by Channeling each
year since 1986. As indicated, since 1991, when Channeling entered into a
contract with Team Independence, the number of assistive devices ordered per
year has trebled. In addition, the majority of devices ordered through Team
Independence are no longer for bathing or going to the toilet.

Nearly 200 home assessments were made by Team Independence staff, and
370 devices were subsequently supplied to clients. The average number of
devices (per client) supplied through Team Independence was 4.6 (the range
being 117). Figure 2 presents a breakdown of the kinds of technologies
ordered. Eating devices included modified or weighted cutlery, rocker knifes,
inner lip places, plate bumper guards, special cups, and surfaces made from
Dycem (a nonslip material that helps to stabilize plates). Meal preparation
devices included gadgets to help open or hold jars and bottles, specially angled
knives and stove knob turners. Dressing and grooming aides included button
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hooks, sock and shoe aids, zipper pulls, dressing sticks, and longhandled
brushes and combs. As well as grab bars, commodes, raised seats and bath
benches, the bath and otilet aides included longhandled or curved bath
brushes, and showerheads on a flexible hose. Reading and writing aides
included magniifers, adaptive pens, and book holders. Other kinds of device
were also supplied, including builtup key holders, door openers or door
handle turners, faucet extenders, and doorknob extenders.

These findings show that by integrating assistive technology services into a
serviceprovision program, it is possible to increase both the number and kinds
of assistive devices supplied to  and accepted by  clients. A number of
issues have yet to be worked out, however. The ifrst concerns the education
of case managers, the clients' "gatekeepers", regarding the efficacyof assistive
technologies. Not all case managers were willing to refer their clients to Team
Independence for home assessment. Almost half of the referrals came from
just four of the case managers (out of 16). The second issue concerns the fact
that about halfof the clients who underwent home assessments received neither
assistive devices nor home modification, due to a number of problems:
(a) although referred for assessment, the clients did not need, or were unable
to use, assistive devices; (b) the clients, their families and  in some cases 
landlords did not want environmental modifications (e.g. ramps) to their
property ; (c) the case management team felt that the recommended technology
was too expensive; (d) the client refused to take the devices on delivery;
(e) the time taken to obtain and deliver certain products was too long.
Solutions to each of these problems are being sought. The third and ifnal issue
concerns the acceptance of assistive devices by frail, elderly, homebound
clients, an issue about which little is yet known. Preliminary research on the
use of devices by Channeling clients indicates that about half of those who
have devices use them regularly. According to the findings, the majority of
clients with reacher sticks ifnd them useful. The response to the sets of built
up or weighted cutlery has been mixed: someof the clients like and use them,
while others ifnd them awkward. Devices to increase finger dexterity such as
button hooks and knob turners (those not attached to doors) are rarely used,
and tend to be mislaid. Jar stabilizers designed to help open bottles and jars
are rarely used because clients feel that they take up too much room on the
counter.

Although bath benches and transfer seats are the assistive devices most
frequently ordered for Channeling clients, they are generally used by the
personal care aide or caregiver rather than the frail elderly client. This is not
surprising, given that 93^1 of Channeling clients cannot bathe independently,
and 459S> are unable to bathe themselves, even with help. Furthermore, it has
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Table 3: Use of Bath Benches: Findings from a Survey of 32 Personal
Care Aides (in Jo)

Total Jo of total

Use of bath bench:
71

bench always used for bathing client 97
very satisfied with bench 87
client uses bench to step into tub 44
client uses bench to rise from sitting position 22
client uses bench as support when standing 47
can reach client more easily if bench used 16

Other devices in bath:
handheld shower 52

handheld shower used for bathing client 80
grab bars 44
nonskid surface or mat 78

been reported in the literature that when older persons become severely
incapacitated, the principal use of assistive devices is to make caring easier for
the caregiver (Ministry of Community and Social Services, 1990).
"Independence" may be defined in different ways. In the narrow sense, it
refers to the ability to function by oneself, but it can also be considered as
referring to a continuum of greater and lesser degrees of unassisted
functioning. Living arrangements have been shown to influence personal
independence. For example, nursing home staff frequently encourage  albeit
unintentionally  dependence in elderly residents (Barton, Baltes, 8c Orzech,
1980). The indirect effect of assistive technology on the older person who
functions with the assistance of a caregiver (i.e. increasing his/her
independence) should not, therefore, be underestimated. The use of assistive
technology to help caregivers perform their job is, however, a neglected area
of study, despite the fact that in the United States and Israel, two to three
times as many bedridden elderly are cared for at home than in institutions
(Shanas and Maddox, 1976).

As noted above, bath benches are the assistive device most frequently ordered
for Channeling clients. We conducted a study to check if these devices were
being used, and to find out if there were any problems with their use. Thirty
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two personal care aides were selected at random and interviewed about their
use of bath benches with clients. Findings from this study are presented in
Table 3. As indicated, the majority of aides regularly use this assistive device.
Several recommendations were made to SGI's home care programs as a result
of the study. The first was that bath benches be ordered not as a single item
but as part of a bathing package comprising bath bench, grab bars, handheld
showerhead on a flexible hose, and nonslip bathmat. The second
recommendation was that the rubber tips of the bench legs be replaced
regularly to prevent nonusage due to scratching of the bath surface.

Unfortunately, just because a device is effective does not guarantee that it will
be used. As noted above, one reason why universal knob turners are not used
more often is that they tend to be mislaid. In light of this, we have switched
to a model with a string attached, so that the turner can be hung by the stove,
or on the doorknob, or wherever it is used most frequently.

Team Independence and MAP

The MJHHA is the site of another home care program, the Medicare
Alzheimer's Project (MAP), modeled on the Channeling Project (see Matty
Bloom's paper on pp. 161172). MAP is a federal research demonstration
project which offers extensive athome care for Alzheimer's victims and their
families. It provides comprehensive assessment, care planning, service
arrangements, monitoring, and caregiver support and educational services,
through a staff of specially trained social workers and registered nurses. Since
its implementation in 1989, MAP has served approximately 750 families and
its current active caseload is 270 clients. Its model of case management differs
somewhat from the Channeling model in that its services are directed at the
problems of the familial caregiver as well as at those of the client. MAP
further differs from Channeling in that (a) Channeling serves older persons
eligible for nursing home placement, whereas MAP serves only cognitively
impaired older persons, and (b) while MAP clients are simply required to be
elderly and to have Medicare coverage, Channeling clients are required to
have a low income.

Although, due to program regulations, MAP cannot enter into a contractual
agreement with Team Independence to obtain assistive technology services
such as home assessments, Team Independence has provided training and
consultation services to MAP staff. Figure 3 compares the kinds of assistive
technology ordered by Channeling with those ordered by MAP. While there



Figure 3: Assistive Technologies Ordered
o/o for Elderly Clients*
60 1 ן

40  1^^

Bath bench Grab bars ID bracelet Other modifications
Commode Raised toilet seat Other devices

*Based on the 1399 devices supplied to 840 Channeling clients (rfail)
and the 254 devices supplied to 1 87 MAP clients (Alzheimer's) so
between March 1 989 and June 1 992. ^



SO

Figure 4: Comparison of Clients' Problems: **

56 Miami Channeling Project versus MAP
100 ^_

Difficulty caring Incontinence Cognitive Impairment Poor nutrition §
ofr self Socialization Family has Prone to Injury 3

problems difficulty coping

|



Team Independence 97

is some overlap in the kinds of technology ordered, there are also
differences. This is to be expected, as the two populations have different
problems. Figure 4 compares the percentages of clients with selected
problems in each program, and indicates the diversity of need and functioning
among older persons. The kinds of assistive technology appropriate for one
segment of the elderly population may not be those needed (or wanted) by
another. Table 4 presents the results of a survey of older and younger persons
living independently who had requested information about assistive technology.
As the table shows, the needs and wants of these individuals differ from those
of both the Channeling and the MAP client populations.

Table 4: Interest in Assistive Devices: Findings from a Survey of 120
Individuals of Various Ages (in 70)

household 52
poor vision 51
kitchen 49
poor hearing 39
bathing 36
telephone adapters 36
writing 34
dressing 28
hygiene 27
reachers 26

Summary

In the United States, there is no single program or governmental agency
through which individuals can obtain assistive technology and services.
Moreover, there is no national program that provides assistive technology to
older persons who are neither ill nor disabled.

Disabled children are provided with assistive devices through programs funded
by the U.S. Department of Education. These devices, which assist children
in the educational process, include augumentative communication devices.
Disabled adults of working age receive assistive devices through state
departments of Vocational Rehabilitation. In addition, private non
governmental agencies and organizations, such as the Easter Seals Society or
the National Multiple Sclerosis Society, are providers of assistive devices to
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disabled children and adults alike. Nondisabled individuals of all ages often
receive assistive devices to speed recuperation following hospitalization. These
are generally paid for by private insurance companies or public programs such
as Medicaid (for those with a low income) or Medicare (for the elderly).

Team Independence was conceived with the ideaof providing assistive devices
to frail and cognitively impaired older persons. It links the knowledge gained
through SGI research programs to existing service provision programs
operated by the MJHHA that provide assistive technology to the elderly. A
weaknessof the approach is that the constraints of existing MJHHA programs
limit the assistive technology component.

For example, Channeling has a $1,000 limit on structural modifications, and
cannot undertake these in rental housing. In addition, it cannot provide
assistive devices to help a family member care for an ailing older relative. As
for MAP, while it can provide assistive devices to caregivers, it cannot pay for
home assessments or evaluations to determine the assistive technology best
able to benefit the client. Neither program can assist persons who fail to meet
its eligibility requirements, such as lowincome earners or the demented.

One of the strengths of Team Independence is that, through ongoing research
and evaluation, it provides MAP and Channeling with information that enables
them to provide assistive devices to older persons who are neither sick nor
disabled. Although Team Independence has not solved problems concerning
the provisionof assistive technology to older persons living in the community,
it has demonstrated that assistive technology can be successfully integrated into
existing serviceprovision programs as an adjunct to more traditional services
such as homemaker services or mealsonwheels.
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:CONSUMERGROUPS OF ELDERLY PEOPLE
OPERATION AND FINDINGS

liana Mizrahi

Abstract

With most of the services, products and technologies in our society
geared to younger people, simple tasks such as opening food
containers, getting on buses, and reading and understanding
complex instructions in small print, can be difficult for elderly
people. In an effort to make the technological environment more
"userfriendly" for the elderly, the JDCBrookdale Institute (in
cooperation with other organizations) has set up a consumer group
project with elderly volunteers, in which focus groups of elderly
consumers gather data on the needs of the elderly population to
assist in the adaption or design of products to meet these needs.
Additional research methods include selfadministered
questionnaires,selfreports, and video recordings of participants
using products. This paper describes the operation of the
consumer group project, and presents interim findings on problems
in using everyday appliances (can openers, beds, mattresses, etc.);
the need for adequate information for elderly consumers; the
importance of testing products prior to purchase; and the use of
automatic bank teller (ATM) services.

Introduction

The focus of this paper is a consumer group project with elderly volunteers
established three years ago by the JDCBrookdale Institute in cooperation with
other organizations. The aim of the project is to learn about the needs of elderly
people and the problems they have using everyday technology, in order ot promote
the design or adaptation of products for the elderly, and make the technological
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environment more "userfriendly" for this population. The project is based on a
model developed in 1987 by Professor Bernard Isaacs, then Directorof the Centre
for Applied Technology in Birmingham, England (Isaacs, 1988). Originally
known as the "Thousand Elderly" project, the Birmingham project now has some
6,000 elderly participants actively involved in the evaluation and testing of
appliances and services.

Research Methods

We use a variety of qualitative and quantitative research methods to gather data
from the participants on dififculties in using everyday appliances, and on the
comfort and usefulness of the latter. In addition, we ask the participants their
views on the aesthetic appeal of the appliances, whether they would be willing to
use them, and how they think the appliances might be improved.

Our principal research method is that of the focus group (Krueger, 1988), with
each focus group comprising 10to 20 participants. Discussions last about one and
a half hours and are semistructured and informal. The moderator uses
psychological projection techniques to guide the discussion. These techniques,
which include role playing, word association, and visual stimuli, trigger rich
responses from the participants and thus deepen our understanding of their
psychological attitudes. In some cases, we use selfadministered questionnaires
and periodic reports as a followup. In addition, we use video recorders to iflm
and review the participants' useof appliances (these reviews yield both qualitative
and quantitative data).

Organization and the Recruitment of Volunteers
We recruit volunteers for our consumer groups from day care centers, sheltered
housing projects, a local pensioners' college, and from groupsof pensioners (such
as former bank employees).

The initial contact with volunteers is made by inviting interested individuals to a
lecture on "Technology and the Elderly" and to the discussion that follows. To
date, 140 elderly people have volunteered to participate in our project.
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Research Subjects and Patterns of Operaiton
During the past three years, we have organized focus groups on a variety of
subjects, including beds and mattresses, consumer information for shopping,
product testing prior to purchase, washing and hanging laundry, food preparation
appliances (such as can openers and vegetable peelers), an assistive "HiRiser
Chair" (for a discussion of the evaluation of this chair by Bernard Isaacs et al.,
see pp. 6981), and automatic bank services.

We work with two types of groups: ad hoc focus groups which meet to discuss
specific subjects, and panels that meet on a regular basis over long periods. There
are two advantages to working with panel groups. First, participation on a long
term basis improves the ability of participants to evaluate appliances and services
for the elderly. Second, panels enable us to examine changes in the participants'
behavior patterns and attitudes over time.

Some of the consumer groups are operated in cooperation with other
organizations: the Pensioners' Association of Israel's Labor Federation, JDC
ESHEL (The Association for the Planning and Development of Services for the
Aged), the Israeli firm Tzora Furniture, and a bank (see Table 1).

Characterisitcs of the Paritcipants
As stated above, 140 elderly people, most of them women, have volunteered to
participate in our consumer groups. The participants' ages range between 59 and
86 years old. They come from various socioeconomic groups, and live in the
community, some in sheltered housing projects.

We have more extensive sociodemographic and functional data on the 40
participants in our panel groups, most of whom are uppermiddleclass women
with at least a high school education. More than onethird volunteer in other
organizations; most report that they are in good health, and have no difficulties
with vision or hearing; all are independent in daily functioning and mobility, and
come to meetings either on foot or bycar/bus; and most have a good sense of
orientation. All of these participants fill out questionnaires unaided.
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Table 1: The Consumer Group Project: Research Subjects, Group
Frameworks, and Participating Organizations

Subject Framework Participating
Organization

Beds and mattresses senior club JDCBrookdale
Shopping
Laundry

Food preparation senior club JDCBrookdale
appliances sheltered housing

project

The "HiRiser Chair" day care center JDCBrookdale, Tzora
sheltered housing Furniture, JDCESHEL
project

Automatic bank sheltered housing JDCBrookdale, JDC
services project ESHEL, The

retired bank employees Pensioners'
Association, a bank

Participants' choice: pensioners' college JDCBrookdale, The
product testing when Pensioners' Association
shopping

Findings

While these findings indicate general trends and patterns, we cannot draw
statistical conclusions from them, due to the small numbers of participants
involved.

Dififculites in Using Appliances
The participants reported experiencing a decline in functioning in areas such as
hearing, vision, and sense of balance, as well as difficulties in using everyday
appliances. This finding is supported by the literature on decreased functional
ability among the elderly (Corso, 1992; Charness and Bosman, 1989). We can
thus hypothesize that the participants' difficulties in using various appliances are
related to the decline in their functional ability:
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reduced physical strength renders simple tasks such as opening containers
of food difficult for many elderly people;
impaired vision can make it dififcult for elderly people to read instructions
(e.g. on electrical appliances), and also contributes to their tendency to slip
and fall (through failure to percieve hazardous conditions);
Poor sense of balance can cause elderly people to slip and fall, and to feel
dizzy if they try to sit up when prone;

Table 2: Areas of Decreased Functioning and Corresponding Areas of
Difficulty

Area of Functioning Area of Difficulty

Reduced strength Opening containers of food
Turning faucets on and off
Opening and closing windows
Turning mattresses over

Impaired vision Reading instructions
Slipping and falling

Poor sense of balance Slipping and falling
Dizziness on sitting up when prone
(transfer)

Stiff muscles and joints Bending over
Getting dressed
Getting in and out of bed
Getting on and off a bus

Poor coordination Holding a cutting board steady
Using can opener or peeler

Impaired cognitive ability Understanding instructions
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elderly individuals with stiff muscles and joints have trouble bending over,
getting dressed, getting in and out of bed, and getting on and off buses;
poor coordination makes it difficult for some elderly people to use a
,cutting board or other household appliances that need to be held in place
when used;
as a result of cognitive impairment, some elderly individuals have
difficulty understanding the instructions that accompany appliances.

Unfortunately, as decline in functioning often occurs in a numberof areas, elderly
people tend to experience several of the above difficulties.

A similar picture emerges from the findings of two surveys, one conducted in
1983 by the Gallup Organization in the United States (Gallup, 1983), and the other
conducted in 1987 by the Centre for Applied Technology in Birmingham, England
(Isaacs, 1988).

The findings from our consumer group project indicate that the elderly have
dififculty interacting with an environment geared to younger people whose
functional ability is at its peak. In an environment where it is necessary to use
force to open things, have good vision to read instructions in small print, and raise
one's arms above one's head to reach high storage spaces, the elderly will have
difficulty functioning. In other words, some of the limitations of the elderly are
actually limitations of their environment.

The Needfor Adequate Information When Shopping
Another issue raised by our consumer groups is the importance of having adequate
information when purchasing new products. We examined the type of information
the elderly have, the sourceof this information (family, friends, salespeople), and
the way in which they purchase products.

Of the participants who focused on product testing when shopping, most reported
consulting with salespeople or family members before buying a product, and
purchasing products recommended to them.

Most of the participants in the project seek advice before making a purchase, but
is the information they get from family members, friends or salespeople adequate?
We studied this question with the group that focused on beds and mattresses. The
participants reported having received vague recommendations to buy an
"orthopedic" mattress. In other words, these recommendations largely ignored
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factors relating to safety and ease of use, including the following:
the height of the bed or mattress should allow the elderly occupant to rise
and sit with ease;
the bed should be sufficiently wide to prevent the occupant from falling
out of bed (a railing can also be attached);
storage space for bedclothes should be low enough to ensure easy access;
the mattress should be light enough to be lifted with ease, and fitted with
handles so that it can turned over easily (single mattresses being easier to
handle than double ones).

Our findings show the importance of adequate consumer information for elderly
individuals, information which can ensure that the latter buy products appropriate
to their needs.

Table 3: Factors to Consider When Choosing a Bed and Mattress

Factor Benefit of Correct Choice

Height of bed Ease in rising and sitting

Width of bed; railing Cannot fall out of bed

Height of storage space Ease of access

Weight of mattress Ease in turning mattress over

The Importance of Tesitng Products When Shopping
The consumer groups also taught us how important it is that elderly consumers
test a new product before buying it. Learning to adjust to, and successfully use,
a new appliance is a complex process, yet most of the participants reported that
they do not get the chance to test products when shopping.

We followed this learning and adjustment process when we gave one of our
consumer groups a new kind of can opener to test. A can opener was chosen
because, although it requires learning and adjustment on the part of the elderly
user, it does not require a major change in thelatter 's behavior patterns. We did
not know whether the can opener would be appropriate for older people, and
while the main goal of the research was methodological, it enabled us to check the
product's suitability.
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The can opener has two wide handles (which move in a scizzorlike fashion) and
a round head. Under the head are two discs, one on top of the other, together
with a magnet; on top of the head is the screw that turns the two discs. The can
opener attaches to the top of the can rather than the side. The user needs both
hands to operate the appliance.

To highlight the dififculties the group encountered when trying to use the can
opener, we will describe the experience of one of the participants:

the participant had previously used a can opener that attached to the side
of the can, and took time to forget his old habits and get used to the idea
of a can opener that attaches to the top;
having squeezed the handles together to grip the can, he was initially
unsure whether the opener was ifrmly attached to the can; he had to learn
to check this by lifting the can up (if the can didn't fall, the opener was
in place);
having used his strong hand to squeeze the handles together, the
participant continued to grip them with this hand, and thus had trouble
turning the screw (to turn the discs) with his weak hand; with time he
learned to switch hands and use his strong hand to turn the screw;
as the opener attaches to the top of the can, it is dififcult to tell if the can
opener is working or not; the participant was taught to bend forward and
look under the rim of the can to check this;
the end of the procedure was totally unfamiliar to the participant: when the
can has been opened, the top is lifted off by the magnet, and to release it,
the handles must be opened; the participant had to learn to let the magnet
remove the top of the can, rather than attempting to remove it himself.

Table 4 below summarizes the experiences of the participants.

The participants eventually adjusted to the new can opener. Some of them agreed
to take the can opener home with them and use it for one month, and to write
periodic reports on their progress. At the end of the month, we tested these
participants and found that their use of the can opener had indeed improved. We
then gave them the can opener as a gift. Three months later we tested them again,
and found that all of them had decided to use the new can opener instead of their
old one, despite the fact that all had reported finding the latter satisfactory.
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Table 4: Using a New Kind of Can Opener: Difficulties and Solutions

Action Difficulty Solution

Attach opener to top of Used to attaching Learn new habits
can opener to side

Grip can with opener Not sure if opener is Lift can with opener to
attached check

Turn screw to move Use weak hand as Switch hands, so that
discs strong hand used to strong hand is used

grip handles both to attach opener
and to turn screw

Open can Hard to tell if opener is Look under rim of can
working to check

Remove top Used to removing top Learn to let magnet
with hand remove top

To learn to use new appliances, elderly people require instruction and a period of
adjustment. They have to forget old habits and acquire new ones, and learn ways
to "get around" their decreased functional ability. The length of the adjustment
period will depend upon the complexity of the appliance (the number of tasks
involved, task difficulty, etc.), and upon the elderly person's ability and
motivation to learn. In some cases, learning to use a new appliance takes very
little time, and requires minimal instruction from salespeople. In other cases,
however, extensive, detailed instruction is necessary. From the participants who
evaluated the new can opener, we learned about a household goods store in
Jerusalem's central open air market which allows elderly customers to test a can
opener before buying it, using cans they have brought from home. This is the
sort of service elderly consumers require.

Using Technological Banking Services
A subject examined by one of our other consumer groups was the use of automatic
bank teller machines (ATMs), a widely available technological service rarely used
by the elderly. This service could be as useful to the elderly as it is to younger
adults, enabling them to take money out of their accounts at any time, regardless
of banking hours, without paying a service charge (Sherden and Bruke, 1990(.
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Both the literature, and our ifndings, indicate that few elderly people use ATMs
relative to people in other age groups. One look at a line in a bank will prove
this. Despite the positive attitude expressed in our consumer groups toward
computerized technology, and despite its obvious advantages, few of the
participants use ATMs.

In order to understand this phenomenon, let's look at what use of an ATM
involves, and why our participants ifnd it problematic. First, you have to carry
a magnetic card around with you, and many elderly people fear losing this card
or having it stolen. Second, inserting the card into the slot requires ifne motor
manipulation, which many elderly people ifnd dififcult, for example, those with
arthritis; in addition, the position of the slot varies from machine to machine, as
does the required positionof the card (facing upward/downward , numbers to the
left/right). Third, the operating instructions,which >appear on a small screen, are
often in small print or obscured by relfective glare, making them dififcult to read
(especially for an elderly person with impaired vision). Fourth, you need to type
in a secret code, and many elderly people are afraid of forgetting this code, and
that their card will be "swallowed" by the machine if they make a mistake. Fifth,
you have to choose the correct function and type in the sum of money, but the
instructions are not always clear. Sixth, you have to remove the money from the
machine, and many elderly people are afraid that the money will be sotlen as they
remove or handle it.

Factors relating to the use of technological services in general are also relevant
here. First, for many elderly people, learning new habits can be dififcult and
timeconsuming. Second, impaired cognitive ability can make it hard for the
elderly person to perform several linear tasks in sequence. Third, many elderly
people ifnd it hard to keep track of the amount of money in their account, and
thus of their expenses, if money is readily available at the touch of a few buttons.
Fourth, interacting with a machine is necessarily impersonal, and for many elderly
people, a visit to the bank represents a "social event" . Fifth, other ATM clients
tend to become impatient when waiting in line behind an elderly person who takes
time to operate the machine.

These two sets of factors, and the dififculties they can present to the elderly
individual, are summarized in Table 5 below.
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Table 5: Requirements of ATMs and the Dififculties They Present to
Elderly People

Requirement Difficulty

Operating Procedure:
Carrying card Fear of losing card or having it stolen

Inserting card into machine slot Thin card requires ifne motor
manipulation;
fear of not inserting card properly

Reading instructions Instructions hard to read (small print,
reflective glare)

Typing in secret code Fear of forgetting/mistaking code; fear
card will be "swallowed" by machine

Choosing function/typing sum Instructions may be unclear

Removing money from machine Fear of having money stolen

Use of Technological Service:

Learning to use unfamiliar Need to learn new habits
technology

Performing several linear tasks Cognitive impairment
in sequence

Using a magnetic card means Hard to keep track of money in
money readily available at any account/expenses
time

Interacting with machine Lack of personal contact, social exchange

Competency in using machine Impatience of other clients if client takes
time to use machine
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While we are all familiar with the problems that can occur when using this
technological service, it would seem that ATMs present a special challenge ot
elderly people. Decreased functional ability, a variety of fears concerning use
of the machine, and the absence of human contact may explain why so many
elderly people prefer to go to the bank instead.

Summary

In conclusion, the findings from our consumer group project have highlighted
important issues concerning the interaction between elderly people and the
technological environment. In order to make this environment more "user
friendly" for this population we must:

understand the difficulties the elderly experience when dealing with the
technological environment;
understand the way in which appliances and services operate, and
facilitate interaction between the elderly and these technologies;
help elderly people understand how technology could improve their
daily functioning and quality of life, and assist them in learning to use
technological appliances and services.
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CONSUMER GROUPS OF ELDERLY PEOPLE AS A
RESEARCH RESOURCE: METHODOLOGICAL ISSUES

Tamara Barnea

Abstract

The JDCBrookdale Institute's consumer group project with
elderly volunteers has raised a number of methodological issues
that may be of interest to others involved in similar research.
These issues concern the sampling of consumer groups, the
activation of volunteers, the study design most suitable for
iterative evaluation of an assistive device at the development
stage, appropriate research methods, the type and quality of
data gathered from elderly consumers, the optimal composition
of research staff, and collaboration between researchers and
manufacturers.

Introduction

The operation of the JDCBrookdale Institute's consumer group project, and
its interim findings, are described by liana Mizrahi on pages 101113. This
paper will discuss the methodological issues raised by the project:

the sampling of the groups;
the activation of volunteers;
the study design most suitable for iterative evaluation of an assistive
device at the development stage;
appropriate research methods;
the type and quality of data gathered from elderly consumers;
the optimal composition of research staff;
collaboration between researchers and manufacturers.

I will take each issue in turn and look at the questions it raises.
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Methodological Issues

Sampling
Should random sampling or screening be used when choosing potential
volunteers for research on assistive devices? Should the sample be
representative? In the JDCBrookdale Institute evaluation study of an assistive
chair, the "HiRiser Chair" (see the paper by Bernard Isaacs et al., pp. 6981),
for example, individuals with Parkinson's Disease were not included in the
study population, and in the recent study of computer use conducted by the
Stein Gerontological Institute (SGI), only women were included (for a
discussion of this study, see Sara Czaja's paper on pp. 5768).

Until what stage of the study should the same group of volunteers be used, and
with what frequency? In the "HiRiser Chair" study, we decided to move on
to a new study population after completing the first two stages of the study
(which involved six meetings with the volunteers). There are advantages and
disadvantages to using the same group of volunteers at different stages of the
research: the advantages are greater familiarity and accumulated skill; the
disadvantages  overfamiliarity and burnout.

What degree of comprehension, intelligence, communication and cooperation
should be required from volunteers? Cognitive impairment is often
accompanied by physical disability, and we would therefore like to test
assistive devices with cognitively impaired subjects. However, it is difficult
to gather information from this population. In order to learn to use new
devices, it is necessary to have a reasonable level of understanding and
learning ability, the level required for engaging in rehabilitative activities. To
what degree, then, should we test new devices developed for the elderly
population as a whole using cognitively impaired subjects? What degree of
impairment is acceptable? How can such subjects be examined and screened?
And how can we determine whether or not they are able to learn new skills?

Acitvaiton of Volunteers
Are there any drawbacks to using volunteers? Is the concept of using
volunteers as "researchers" acceptable (for example, asking volunteers to write
regular reports on using a can opener or a computer)? How many times a
year should groups be activated, so that they do not feel neglected or
forgotten? In our consumer group project, we try to activate groups every two
to three months.

How can a balance be struck between the social demandsof elderly volunteers,
and the scientific demands of academic research? This issue is particularly
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important when working with elderly people who have difficulties with
communication, but are very eager to express themselves on the subject under
research.

Study Design
Which study design is most suitable for iterative evaluation of an assistive
device in the development stage  a laboratory or the volunteers' home
environment? Should the devices be left with the volunteers? Should the
volunteers receive some kind of payment? In the "HiRiser Chair" study, we
had to decide whether to bring the chair to the volunteers at home, or to have
the volunteers come to a laboratory. Leaving the device in the volunteer's
home without supervision is problematic: there may be dangers and expenses,
and researchers do not know how long it will take the volunteer to learn to use
the device.

What kind of pre/postresearch activity is recommeYided? What should the
basis of the research be, and what comparisons should be made between the
experimental chair and a control chair? How many comparisons should be
made? Who should instruct subjects during the experiment  researchers or
caregivers? And how, and with what frequency, should this instruction be
given? This question was raised in our study of the "HiRiser Chair", in
which elderly volunteers were initially afraid to sit down on or rise from the
chair, and in the SGI study of computer use, in which volunteers did not
know, at first, how to use the computer.

How long does it take for an elderly person to adjust to a new device? Under
regular conditions in an average store it takes about 30 minutes; in a display
room offering a counselling service, such as those operated by MILBAT (The
Israel Center for Technical Aids, Building and Transportation for the Disabled)
or the Yad Sarah Organization (which provides medical and rehabilitative
devices for home use), potential users are given advice and assistance for an
hour and a half. What is suitable for a study?

How can researchers assess changes in the functional ability of volunteers that
occur in conjunction with changes made to the device under evaluation? In the
"HiRiser Chair" study, both the experimental chair, and the functional status
of some of the volunteers, underwent change during the study.
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Research Methods
What methods are most suitable for evaluating elderly volunteers' use of a

device? What scales of measurement are available to evaluate this use? How
can "difficulty", "satisfaction", the "contribution" of a device, etc. be
measured when there is no consensus as to the exact meanings of these terms?

Type and Quality ofData
What is the desired mix of qualitative and quantitative data? How important
is it that the data be representative?

Staff
What is the optimal composition of research staff?

Collaboraiton between Researchers and Manufacturers
What kind of collaboration should there be between researchers and
manufacturers  teamwork or separate studies? To what extent should
manufacturers be obligated by the research findings? What is the importance
of scientific data to manufacturers? Should findings be conveyed to the
manufacturers during interim stages of a study? Should devices be altered or
adapted throughout the study, or at given stages only? How dynamic should
the research process be? How can the interest of the manufacturer in
immediate, lowcost data be maintained given the costly, timeconsuming
research needed to meet scientific standards?

Conclusion

In practice, of course, answers to these questions will be dictated by the type
of research being conducted, i.e. whether the research focuses on the
formulation of a concept or the development of a new product, or whether it
evaluates an existing product. Answers to some of these questions can be
found in other papers in this book; the other questions, however, can be
answered only through further research in this field.
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:LIVINGENVIRONMENTS FOR OLDER PERSONS
DESIGNING TO PROMOTE INDEPENDENCE

Litha Berger

Abstract

The increasing number of elderly people over the age of 80 has
intensified the need for supportive housing for this population.
Since the inception of Medicare in 1965, many families have
placed elderly parents and relatives in nursing homes. Most
nursing home residents are classified as requiring custodial care
as opposed to skilled care. An alternative to the nursing home
is the nonmedical model of residential housing known as an
"assisted living facility", which provides elderly people with
the opportunity for "aging in place". This paper describes the
evolution of the concept of "aging in place" in the areas of

. architectural design and supportive programming, and presents
a case study to demonstrate the efficacy of securing good
design from the initial development stage onwards. It also
discusses the various housing options available to the elderly.

Introduction

The rapid growth of the elderly population in the United States anticipated in
the next decade will dictate farreaching changes in housing and other support
systems. As Florida has more elderly people than any other state, its
demography can be used to illustrate the dramatic growth expected in the older
population. The total number of people aged 60+ in Florida is expected to
increase by over 750,000 between 1990 and 2000. The most dramatic growth
is projected for the population aged85 + , which is expected to increase by
78X (Rothman and Munroe, 1991). The State of Israel has experienced a
similarly dramatic increase in its elderly population. Between 1980 and 1990
)Heuman and Boldy, 1993), the number of people aged 75+ increased by
119&, while the number of those aged 65+ increased by30. 7'^.
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In its discussion of the living arrangements of older people in the U.S., Sixty
Five Plus in America (Taeuber, 1992), the ifrst census report on the country's
elderly, states the following:

The proportion of elderly people who live alone increases in relation
to age. Of those aged 6574 in 1990,63 9S were married and lived
with their spouse, and24 % lived alone. Of those aged 85 or older,
only23 % lived with their spouse, and47 $, lived alone.
Because of their longer life expectancy, and a tendency to marry men
older than themselves, elderly women are more apt to live alone than
elderly men. In 1990, women comprised 78.89£ of the 9.2 million
persons aged 65 or older living alone. Elderly men were twice as
likely as elderly women to be living with their spouse(74 $. and 4070
respectively).
Because of increases in the numbers of elderly and of women in the
labor force (women being the primary caregivers for the elderly), the
numbers and proportionof elderly people living in institutions is likely
to increase.
In future, there will be more fourgeneration families, with "young
elderly" family members caring for the"oldest elderly" (those aged 85
or over).

In the United States, less ו^ 5^<of the elderly reside in nursing homes. The
majority of people over the age of 65 reside in the community, and will not
relocate to a nursing home or to a retirement facility. Furthermore, the
majority of those placed in nursing homes do not require skilled care. These
data highlight the need to develop alternative housing for older people. This
will require focusing on the medical, physical, social, financial and
psychological needs of the client  the elderly individual.

In general, aging increases our susceptibility to frailty  physical and mental
impairment. Factors relating to frailty include nutrition, exercise, sleeping
habits, genetics, social wellbeing, emotional outlook, general health, and
environment.

Psychological, social and biological aspects of aging should therefore be
considered when designing living environments for older individuals. For
example, approximately 139&of elderly people who live at home exhibit severe
impairment in at least one aspect of mobility. In addition, a large number of
elderly people require assistance with activities of daily living (ADL). Many
older people end up in nursing homes because their home environment is not
supportive of their needs. This is a tragedy for them and costly for society.
If frail individuals were able to live in barrierfree, servicerich environments,
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there would be less need of personal assistance for the elderly; in fact many
would never need communitybased care. In addition, if such environments
were available, many frail elderly people would not be prematurely or
unnecessarily transferred to nursing homes. Designing this type of living
environment requires an understandingof the special needsof the elderly, and
a consideration of their preferences with respect to living arrangements.

A study conducted a few years ago in Madison, Wisconsin, examined what
motivates people to move into retirement housing. The study surveyed
potential residents of a given retirement facility and persons on the facility's
waiting list. The sample comprised 621 persons aged 60+ with sufficient
incomes, and included a mix of couples and individuals living alone (both men
and women). Of the potential residents, 278 returned the questionnaires sent,
a45.5 ??> rate of return. A total of 74 questionnaires were returned from
individuals on the retirement facility's waiting list, a 67.99k response rate.

Nearly 0ofל89 the potential residents surveyed had no plans to move. Those
who were not planning to move tended to be younger, married, and to live in
a twoperson household. An interest in moving to housing more suitable for
their needs, but not specifically for elderly people, was indicated by20. 8X of
the respondents. A smaller percentage(18.4^1) expressed an interest in
retirement housing.

Declining health was the most frequently cited reason for considering
retirement housing (61.9$>), the second being a desire to reduce the burden of
housework and home maintenance (48.2$>). Loss of a spouse and loss of the
ability to drive were mentioned by over a third (35.270) of the respondents.
Cited only slightly less frequently was the desire for assistance with ADL
)32.0?£). Positive reasons for moving, such as easier access to services and
leisure activities, and increased companionship, were mentioned less frequently
than negative reasons (H.4% and B.8%, respectively). The findings of this
study indicate that most older people are not planning to move. When they do
move, it is because they are forced out of their home and not because they are
drawn to a retirement facility (Merrill and Hunt, 1990).

Types of Retirement Housing

Over the years, many different types of retirement housing have been
developed, incorporating convenience services, medical care, catered services
and an insurance concept. The different types of retirement housing often
overlap so closely that it is difficult to separate them into specific categories.
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Living environments for the elderly have developed to meet one of two sets
of needs: housing needs and health and custodial care needs (Goodman and
Smith, 1991). Four basic types of retirement housing have emerged:
congregate housing, adult congregate living or assisted living facilities, board
and care facilities, and continuing care or life care communities.

Congregate Housing
According to Gimmy and Boehm (1988), congregate housing appeals to the
less active older person who has begun to view home maintenance as a burden.
It is made up of selfcontained, single family units and does not usually require
institutional licensure. Traditionally, these facilities do not require lumpsum
payments or entrance fees from residents, but operate on a monthly fee basis.
Few limitations are placed upon residents' independence and lifestyle. Many
residents actively participate in the running of the facility, as well as in the
social, recreational and education programs on the campus.

Adult Congregate Living Faciliites (ACLFs) or Assisted Living Faciliites
This type of housing is designed for elderly people who need assistance with
one or more ADL, particularly personal care activities such as bathing and
grooming. Residents tend to be ambulatory and largely independent, and do
not require the comprehensive services of fulltime, licensed nursing care
supervision. Traditionally, assisted living facilities have rarely provided
nursing care, just assistance with ADL. However, the state of Florida has
recently enacted the Extended Care License, enabling these facilities to provide
a much higher level of care for frail elderly residents and thus compete with
nursing homes.

Assisted living facilities are unique in that they provide residents with a
supportive environment and promote a sense of community and belonging,
while at the same time respecting the residents' privacy, enabling the latter to
seclude themselves and be free from unwelcome intrusions (Regnier,
Hamilton, and Yatabe, 1991). The trend in retirement housing in the United
States is towards the assisted living model with a full range of services.

Board and Care Faciliites
As noted by McCoy and Conley (1990), board and care facilities, in many
cases, are run by small "mom and pop" type operators and have received a
bad press due to poor management. However, the board and care model can
nonetheless present a very attractive alternative to a nursing home for someone
with limited financial resources who needs supportive services yet wants a
homelike environment. Unfortunately, the government has not given financial
support to individuals requiring such an environment (as it has to those
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requiring a nursing home), and many facilities rely on the residents' meager
SSI (supplemental security income) or social security benefit as payment.

Conitnuing Care/Life Care Communiites
This type of facility has evolved over the past twentyifve years into a popular
form of retirement housing. The typical continuing care retirement community
has different types of housing units for different needs: independent residential
units, assisted living units and skilled nursing units. Continuing care
communities require an endowment deposit (which is either fully amortized
over a period of years or fully refundable) and a monthly fee (Gordon, 1988).
These facilities include an insurance concept: the monthly fee (and part of the
endowment fee) acts as an insurance policy covering the cost of medications
and nursing home care. The facility can be either a singlestory campustype
construction, or a high rise structure. The underlying concept requires that the
different care facilities be on the same site, and that health care be included.
This form of retirement housing is a very expensive service delivery system.
It caters almost without exception to the middle to highincome brackets, and
has not yet been duplicated for elderly people in lower income groups.

Aging in Place

In the past, it was the policy of retirement housing management to keep
different types of housing unit (those for independent residents and those for
dependent residents) separate and distinct, the individual's level of
independence determining his/her initial accommodation. Thus, a mobile and
highfunctioning individual would move into an independent residential unit.
As age or illness reduced his/her independence, however, the individual would
be moved to another type of unit. Following further deterioration in his/her
condition, the individual would eventually be transferred to a nursing home.

In recent years, it has become evident that there is a need for a residential
housing model that is nonmedical in orientation, with a homelike atmosphere.
This model delivers care in a welldesigned living environment, providing a
supportive program of services to enable residents to "age in place", rather
than move from unit to unit. "Aging in place" relates to changes in the
functional status and residential needs of older people over time, and
specifically refers to the extent to which a given living environment permits
residents to grow old in familiar surroundings (Tilson, 1990(.
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There are five main requirements for aging in place:
house individuals in the least restrictive setting possible;
house individuals in settings that accommodate or can be adapted to
their capabilities, promote independence, and ensure safety;
house individuals in settings that can accommodate or be adapted to
their changing needs as they become more frail;
enable individuals to remain in their current setting by linking the
services they need to communitybased services;
provide a range of housing and service options to meet the changing
needs of individuals as they continue to age, and move from
independence to dependence (and sometimes back again), as specified
by Tilson (1990).

The case study I shall discuss below is that of Woldenberg Village, a new
facility specifically designed to promote aging in place, both in its design and
in its program of services.

Case Study: Woldenberg Village

Woldenberg Village is a facility which has incorporated specific design
criteria, based on the requirements of frail elderly, to create a living
environment that promotes independence. An example of "aging in place
design", it offers a complete program of supportive services to the Jewish
elderly of New Orleans, Louisiana. The project was endowed with a ten
million dollar grant by a New Orleans Trust Fund. The Trust Fund had one
major objective: to provide a facility for the elderly Jewish population of New
Orleans offering superior ambiance and quality of life, and enabling residents
to age in place with grace and dignity.

The development of Woldenberg Village began in 1990, in New Orleans. The
design team consisted of the architect, members of the Jewish Federation of
Greater New Orleans (the owner), and professionals from the Stein
Gerontological Institute (SGI).

This case study will outline the design process from the architectural design
phase, through the construction and costcutting/valueengineering phases, to
the opening of the facility.

Preliminary Market Survey
The first phase of SGI's involvement in the design process encompassed a
market survey on attitudes toward Woldenberg Village, preferred housing
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designs, and the level of need among the older Jewish population for an
alternative residential setting. On the basis of the survey, SGI was able to
specify elements that would make the project successful, services that should
be included in the facility, and the nature of any future relationship with the
existing Willow Wood Nursing Home.

There were three components to the market survey. The ifrst was a series of
indepth interviews with community leaders and other interested persons.
These interviews covered the social climate in which the proposed housing
project was to be designed and built, policy and service provision issues, and
physical and architectural features. The interviews revealed perceptions about
marketplace issues relevant to pricing and special amenities. The second
component was focus group research with elderly participants, to determine the
latter 's reaction to, and likely acceptance of, proposed housing alternatives.
The third component was an analysis of the demography of the New Orleans
Jewish Community, and of the existing pool of elderly housing. This analysis
formed the basis of predictions about level of need for a facility and the
number of housing units that should be constructed at the Village.

The market survey revealed the following:
there is a market for assisted living facilities among the Jewish elderly
and frail elderly of New Orleans;
Woldenberg Village must address the status and independence needs
of the Jewish community in marketing its concept;
Woldenberg Village must be designed to accommodate the frail
elderly, i.e. individuals in their late 70s and older;
an "umbilical cord" must be established between Woldenberg Village
and existing Jewish institutions and services;
Woldenberg Village housing must be functional yet have a modern
feel.

The market survey also gave the design team an insight into the characteristics
of the typical future resident. This resident is female, in her late 70s or early
80s, probably a widow, and is finding basic everyday tasks more and more
difficult. She is worried about security, does not have many friends left alive,
is not able to drive, finds preparing meals a chore, and is worried that she will
develop a medical problem and have no one to look after her. She still likes
to cook on special occasions and wants to remain active in the Jewish
community.
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Planning Stage
The 12acre site of the Village, located on the west bank of the Mississippi in
New Orleans, had already been purchased. After much study, it was
determined that the facility should be planned and constructed in two phases.
Phase one would involve the planning and construction of 60 "aging in place"
housing units and one community building, and the completion of most of the
site work. Phase two would involve the construction of 60 more housing units
and a care center containing approximately 20 beds, and extensive renovation
of the existing 100bed nursing home (Willow Wood).

The design team developed criteria for the architectural program, intended to
create a barrierfree village. The three standards that have had the greatest
impact on barrierfree design in housing for the elderly are:

"A 117.1" of the American National Standards Institute (ANSI) to
ensure accessibility and usability for the physically handicapped;
the Accessibility Guidelines for Buildings and Facilities of the
"Americans with Disabilities Act" (ADA);
the "Minimum Property Standards for MultiFamily Housing" (MPS).

These three standards, together with local building codes (the Florida Board
of Building Codes and Standards, Acessibility Requirements Manual, and
Department of Community Affairs guidelines), were applied to the design
criteria at every stage. In addition, existing human factors criteria were
incorporated wherever possible.

It was specified that the interiors of all the housing units and public spaces be
accessible to the handicapped, with not a single step in the entire complex.
For the individual housing units, the design stipulated as much natural light as
possible and a feeling of spaciousness, and detailed criteria were applied in the
design of kitchens and bathrooms. It was thought desirable, for both cost and
market perception, to build the units as a single story in a campus layout 
most of them attached, but some detached  to allow residents to have as
much outdoor activity as desired. The campus would also include  following
its renovation  the Willow Wood Nursing Home, a 27yearold facility which
had deteriorated over the years, and was experiencing major difficulties in
operating its kitchen, laundry and nursing units. The commercial kitchen in
Woldenberg Village would cater meals for the nursing home to reduce the cost
of replacing old and malfunctioning equipment in the home.
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The Design1
The design team planned the layout and design of the kitchens with the typical
resident in mind. As Czaja (1990) has described, environment design which
takes into consideration the attributes of future residents can reduce the
environmental demands made on the residents, so that they do not exceed the
latter 's capabilities. This is achieved by applying human factors engineering
principles, whereby the system or environment is fitted around the user. The
design included many special features: minimum shelf and drawer heights;
countertop adjustability; counter lights; front controls for the exhaust hood;
open area under the sink; large, easygrasp "U" pull handles on all cabinets;
rocker switches; eyelevel oven with easy access to counter for safe transfer
of hot foods; sidebyside refrigerator; and many other more minor features
to aid the older person in meal preparation (see Figure 1).

The bathroom is the most dangerous space in a housing unit: many falls occur
there (Czaja, 1990). The decision about whether to installa tub or a shower
is never easy. Many older women enjoy soaking in the tub; however, a well
designed shower is safe. Some women in their 80s have little strength in their
upper body and arms, and find rising from a sitting position in the tub a very
difficult task. The risk of falling, while entering or getting out of a tub, is
significant, great enough to avoid using tubs in designing for the frail elderly.
In the Woldenberg Village project, a compromise was considered the best
solution. Thus 50'$< of the units have showers, and 50$> tubs. Toilets 18
inches in height were installed, as these are easier for the elderly to use. In
addition, the space under the sink was kept open, as this allows the resident
to use it when seated (either in a wheelchair or a normal chair).

Good lighting is critical for a successful living environment, and good design
will incorporate as much natural light as possible (taking into consideration
possible glare). The community building is the central point of the campus
and is positioned in full view of the main highway. The covered walkways
enable residents to walk to the community building under shelter.

' For a detailed discussion of the design ofWoldenberg Village, see Jose Guerrier's
paper on "Aging in Place", pp. 141157.
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Construciton
Three contractors were interviewed to bid for a guaranteed maximum price
contract, and a local contractor was chosen. It was agreed that the project
could not have cost overrides, and so the entire cost of the design, construction
and consultation was included in the grant. Thus began months of
constructionbudget reviews and negotiations. In the process, many items
were "valueengineered", which meant either finding a cheaper equivalent or
eliminating the item, while preserving the integrity of the construction. To
give some examples: the peaked roof planned for the community building was
replaced with a flat roof; the walkways were made narrower; the bathroom
appliances were replaced with less costly products; windows on the end
housing units were eliminated; and the walkin closet space was drastically
reduced. However, most of the specifically agerelated design criteria were
protected from the "value engineering" process.

Conclusion

The increasing numbers of very old and frail elderly in the United States are
a cause of concern to policymakers and professionals. While it is true that
many of these people will reside in their own homes until they die, many
others living in the community have few or no support systems (children or
family) to provide them with the care their aging condition requires. Under
the Medicaid program, families and neighbors have typically placed elderly
people in nursing homes, the only supportive living arrangement available.
Over the years, this has placed an enormous financial strain on the country.

Aging is not a disease: it is a normal process which occurs gradually over
time. Some people live to be 100, functioning relatively well even towards the
end of their lives. However, most people who reach the age of 80 require
supportive environments. The ability to continue living in one's own home
depends on a number of factors, including the following: whether the
individual has a spouse or family members to help him/her shop, do laundry,
prepare meals, and  if necessary  bathe and dress; and whether he/she has
sufficient income to purchase formal, inhome assistance to supplement or
replace informal care (Tilson, 1990). The issues of security, companionship,
nutritious meals, interaction with others, and the peace of mind that comes
from knowing someone is nearby in case of illness, are all important factors
in the quality of life of the elderly individual.

The environment has a significant impact on the functional independenceof the
older person. Its design affects how that person lives and how well they
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interact with the built environment in which they live. When obstacles in that
environment are removed or minimized, and the kitchen and bathroom are
functional (according to ergonomic and anthropometric criteria), the older
person has a far greater chance of remaining independent. The basic rules of
thumb when designing retirement housing units are flexibility, adaptability,
safety , and convenience, while the essence of good design for the elderly is to
consider all the aspects of aging. The overall goal of the design team is to
understand the interaction and interdependence of the elderly person and
his/her environment (Regnier and Pynoos, 1987). In order to achieve this
goal, it is necessary to understand the changes that occur with age, so that
design decisions and practices will not exacerbate any difficulties. It is also
necessary to understand the preferences, needs and desires of the elderly
client. Supportive retirement complexes are less costly than nursing homes
(for the elderly person and for the country as a whole) and help to safeguard
the individual's physiological and psychological wellbeing.

Most elderly people want accommodations that will enable them to live as
normal and full a life as possible. Cope and Sperling (1990) noted that older
people want to remain in their local communities, where people and places are
familiar; to have privacy and independence, being able to come and go as they
like (or are able); to have choice, selecting the amenities and activities that
appeal to them; and to live in facilities that offer a pleasant, secure, and
comfortable environment. Translating these intangible wishes into tangible
buildings is the job of the design team  the architect, the gerontologist, the
owner of the facility, the contractor, and the interior designer. In general, the
majority of the older population could be better served in a homelike
environment in which the individual has the ability to make decisions and
choices he/she would be unable to make in a nursing home.
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SHELTERED HOUSING IN ISRAEL: STRUCTURAL
CONCEPTS AND DESIGN ISSUES RELATING TO
AGING IN PLACE

Miriam Shtarkshall

Abstract

This paper has two focuses. First, it presents an overview of
special housing for the elderly in Israel: having defined the
term "sheltered housing" as it is used in Israel, it describes the
development of sheltered housing projects in the voluntary,
public/government, and private sectors, and gives examples of
relevant projects. Second, it considers the challenge of "aging
in place" for the design of sheltered housing: To what extent
should planners aim to create a barrierfree environment, i.e.
what degree of flexibility, in both apartments and public
spaces, is needed to ensure aging in place? And how can
planners balance the need for flexibility against the limited
resources available? These issues are discussed in relation to
different client groups and the cost of promoting aging in place
in different sectors of sheltered housing.

This paper will discuss special housing for the elderly in Israel. It will begin
with an overview of the development of sheltered housing projects in Israel,
and continue by discussing problems relating to the issues of "aging in place"
and "flexibility" in the design of sheltered housing.

Overview

In Israel, the development of special housing for the elderly began in the early
1950s. During this period, the newlyestablished State of Israel was in the
process of absorbing vast numbers of immigrants, many of them poverty
stricken elderly people in need of shelter. The government, however, lacked
the necessary resources to provide appropriate housing for all the new arrivals.



134 Technologyand Aging:Theory, Practiceand Research

It was voluntary, nonprofit organizations who were to pioneer the
development of special housing for the elderly, targeted initially at Holocaust
survivors, and later, according to country of origin or affiliation with Israel's
Labor Federation. Governmentsupported housing for the elderly began to be
established only in the 1970s.

Before I continue, I would like to clarify my terminology. The term
"sheltered housing", as used in Israel, refers to all forms of special housing
for the elderly in which residents live in special, selfmaintained apartments
for individuals or couples. The apartment must be at least 25 m2, and while
there is no mandatory daily meal, the management usually provide residents
with at least a basic package of support services, including a 24hour
emergency call system, a housemother or manager, and social activities. The
range of services provided by different sheltered housing projects varies
enormously, however. A project with a rich package of support services
would include an onsite medical clinic or nursing unit, nursing staff, and
personal care services, as well as restaurants, shops, a swimming pool, etc.

In Israel, two criteria distinguish sheltered housing projects (SH projects) from
residential care settings: first, residents in SH projects live in fully self
maintained apartments; and second, SH projects have no mandatory daily
meal. Support services are optional, i.e. used according to individual need.

In Israel, SH projects house t.7% of the elderly population, while other adult
longterm care facilities house A.%%. SH projects operate in one of three main
sectors: voluntary, public or government, and private.

The Voluntary Sector
As noted above, sheltered housing was first established in the 1950s by this
sector, at which point the emphasis was on "shelter" (i.e. basic housing with
no special features). However, in response to the changing needs of elderly
residents, these wellestablished projects underwent extensive renovation in the
1970s to create more supportive environments. Over the years, projects have
installed elevators (e.g. the fivestory Reut Project in Yad Eliyahu), added
emergency call systems, home help services, mealsonwheels (if required),
etc.

The voluntary sector is made up of the Mishan Organization, the major
provider, together with other smaller organizations. In the late 1980s and
early 1990s, these organizations developed almost no new projects. Recently,
however, they have conducted extensive renovation of existing projects,
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adapting apartments and public spaces for wheelchair access, and providing a
far richer package of support services. In projects with new, higher standards,
fees are now comparable to those in private forproift SH projects.

The Public or Government Sector
As stated above, the Israeli government only began to establish and support
special housing for the elderly in the 1970s. Initially, it was involved mainly
in the construction and operation of agesegregated projects comprising 1040
small apartments in buildings one to three stories high (without elevators), and
offering no support services. In addition, these projects had no manager or
paid staff (although this is typical of Israeli apartment buildings in general).

The 1980s saw a great change in sheltered housing in this sector. The
Ministry of Housing, together with JDCESHEL  the Association for the
Planning and Development of Services for the Aged in Israel  drafted the
country's ifrst formal guidelines for sheltered housing for the elderly. These
guidelines are enforced in any new project funded by the government.

The guidelines include the following items:
all apartments should be designed for "aging in place", i.e. be able to
accommodate moderately disabled as well as independent elderly; all
doors should be 90 cm wide; bathrooms should include grab bars, and
contain showers rather than tubs; emergency call systems should be
installed;
all public spaces should be barrierfree, including the elevators;
all projects should include a social club/activity center, serving both
residents and elderly people from the community, a small communal
kitchen, and a small multipurpose space that can be used as a
communal dining area;
a 24hour support system must be available (a livein housemother is
one option); projects should coordinate community services (social
work, home help, personal care, mealsonwheels, etc.) for residents,
according to individual needs/eligibility.

Since the mid1980s, JDCESHEL has been a full partner in the planning of
all new governmentsupported projects. It has also initiated, and been a
partner in, the conversion of buildings into SH projects, and the upgrading of
existing projects, to promote "aging in place". The following examples
illustrate the types of activity in which JDCESHEL has been involved.
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Construction
in Jerusalem, a45 apartment project with a club serving both residents
and 100 elderly people living in the neighborhood;
in Ashdod, a 48apartment project built next to an existing JDC
ESHEL multilevel residential facility, the latter having a large day
care center;
in the Jerusalem neighborhood of Gilo, a multigenerational complex,
in which the ground floor is an SH project with apartments and a club
for the elderly.

All three projects were constructed in accordance with the guidelines for
sheltered housing discussed above.

Conversion, renovation and upgrading
in Kiryat Gat, conversion of regular public housing (twothirds
occupied by elderly residents) into an SH project containing 120
apartments; conversion of two apartments into a social club;
installation of an emergency call system for elderly residents;
recruitment of a livein housemother; partial adaptation of the built
environment; introductionof anew policy whereby all vacancies on the
ground and ifrst floors go to elderly applicants;
in Nazareth, conversion of regular public housing into a similar project
including an onsite respite care unit;
upgrading of older SH projects built in the late 1970s, mainly through
introduction of a package of support services (such as a social club).

The Private Sector
This sector has expanded greatly in the past decade, particularly over the past
three years. As might be expected, fees tend to be expensive. Here are two
examples of SH projects in this sector:

"Mediterranean Towers" in Tel Aviv is a forprofit project containing
some 327 apartments, and a nursing unit with 60 beds; the project has
a swimming pool, luxurious restaurants, medical clinics, clubs, activity
rooms, etc.;
"Noifm" in Jerusalem, by contrast, is a nonproift project, although its
fees are equivalent to those of forproift projects; the project has
spacious apartments (some with a roof garden), a nursing unit,
restaurants, etc.
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Aging in Place As a Challenge for the Design
of Sheltered Housing: the Cost of Flexibility

In order for its residents to be able to "age in place", an SH project must be
"flexible", i.e. able to accommodate deterioration in residents' functional
ability and changes in their needs over time. The additional support provided
by means of this "flexibility" is not without cost, however.

As planners who wish to promote aging in place, we must clarify how much
additional support residents will require in the future; in other words, we must
look beyond the first phase of a resident's occupancy to the time when he/she
will no longer be independent.

This raises two questions: How much additional investment is needed to
ensure the flexibility for aging in place? And how much additional investment
can the project actually afford? The financial cost of ensuring flexibility must
cover the construction of additional public space (a communal kitchen, dining
area, etc.), and the application of a multipurpose approach to existing space,
as well as the cost of establishing a rich package of support services (as an
"insurance" for future need rather than for present use).

There is another aspect to the "cost" of aging in place, however, which
planners must consider: the psychological cost of aging in place for
independent residents, who find, over time, that more and more of their fellow
residents have become disabled or cognitively impaired. The psychological
cost is to selfimage and wellbeing, as the independent resident begins to feel
dissatisfied and lonely due to a lack of suitable peers.

Factors to Consider in Determining the LevelofFlexibility for an SH Project
I would argue that the issue of aging in place  or rather, of the additional
investment needed to ensure aging in place  should be approached differently
for different groups of clients. To determine the best planning approach ofr
a given project, it is necessary to take into account various factors:

characteristics of the client group (economic status, level of
independence in ADL, lifestyle preference, etc.);
the cost of optimal design for "aging in place", i.e. of ensuring that
residents have an appropriate environment in the future;
possible tradeoffs within different client groups;
costeffectiveness in ensuring flexibility.

Each of these factors is important in finding solutions to the dilemmas planners
face. To illustrate the importance of these factors within the Israeli context,
let me focus on the first factor, characteristics of the client group.
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Clients of sheltered housing in Israel can be divided according to economic,
functional and social characteristics. As regards economic status, clients fall
into three main groups  lowincome, highincome, and middleincome  each
of which can,of course, be subdivided according to level of independence in
ADL, lifestyle preference, etc.

Lowincome group
This group comprises those elderly in need of fullysubsidized sheltered
housing, and is divided into two subgroups, veteran Israelis and new
immigrants. The elderly veteran Israelis who require such housing are those
who currently live in substandard accommodation, have difficulty in the
performance of ADL, and are socially isolated. The elderly new immigrants
requiring fullysubsidized sheltered housing are those who have recently
arrived in Israel with no financial resources and have no alternative permanent
housing available to them. While both of these subgroups require sheltered
housing, their initial needs may be different. What the elderly new immigrants
need at ifrst is, quite simply, a roof over their heads (i.e. some form of
shelter), whereas the elderly veteran Israelis are interested from the ifrst in a
supportive environment suited to their functional abilities.

Highincome group
This group comprises potential clients of expensive ifvestar SH projects, and
can also be divided into two subgroups. The ifrst could be called the "golfing
set" : young retirees who want to engage in leisure pursuits and a full social
life in a new, more appropriate environment. The second subgroup consists
of older people less active and/or less independent than those in the "golifng
set", who wish to move to an SH project either as "insurance" for the future
or because they already need support and services. While the "golfing set",
unlike many of the older, affluent disabled elderly, do not yet require a
supportive setting, they are ready to pay more for a project that offers a full
range of support services (medical clinic, nursing unit, full housekeeping and
board, etc.), which they may need to use in the future. They would prefer ot
remain in the apartment which they move into upon retirement, and pay the
additional cost for nursing care at home when the need arises (rather than
move to a single room in a nursing care facility).

Middleincome group
This heterogeneous group contains many individuals who would like to move
to expensive, ifvestar SH projects like those in the highincome group, but
who cannot afford it (unless they receive a signiifcant government subsidy(.
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When planning an SH project, the principal question we should ask is how
supportive the project should be, in terms of built environment and services
offered. Should there be full flexibility from the start (i.e. should all
apartments and public spaces be barrierfree and comprehensive nursing care
services already be available)? Or should flexibility be introduced gradually
over time, with some features added only when there is need of them? In
certain states in the U.S., for example, 1(^ of the apartments in SH projects
are required to be barrierfree environments, while in other states, this
requirement applies to all apartments in SH projects. Other questions to
consider are whether or not to provide communal kitchens and dining areas,
medical clinics, etc., and how rich the package of onsite support services
should be.

Balancing the Need for Flexibility Against the Limited Resources Available
Planners of sheltered housing in Israel are faced with a dilemma. It is
recognized that the majority of elderly people wish to stay in one place (i.e.
not move from facility to facility). However, given that the Israeli government
faces, on one hand, huge numbers of elderly immigrants from the former
Soviet Union in need of shelter, and on the other, a severe housing shortage,
it is very difficult to find the resources needed to design for aging in place.
The additional cost needed to ensure full flexibility in public SH projects is
higher than the cost needed for private projects. This is because public SH
projects for independent elderly offer only a basic package of support services,
and rely extensively on community services (mealsonwheels, home help and
personal care services, etc.), whereas it is standard for most private SH
projects to provide nursing care for residents in their apartments (at extra
cost). Moreover, whereas in private SH projects, those residents in the
nursing unit will each have a private room, nursing units in public SH projects
have 46 residents to a room. To introduce full flexibility into a public SH
project, and enable clients to receive comprehensive nursing care in their own
apartments, will require a substantial initial outlay, not to mention the cost of
subsidizing a rich package of support services. Given the need for aging in
place, the economic status of a given client group is thus of primary
importance in determining the degree of flexibility to be introduced into the
design.

In the overview above, I described the guidelines which JDCESHEL
developed, together with Israel's Ministryof Housing, regarding aging in place
in SH projects, and which the Israeli government began implementing in the
mid1980s. Using these guidelines, the public/government sector now
balances the need for flexibility against its limited resources in current SH
projects through what might be termed "limited flexibility ". Limited flexibility
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ensures that elderly residents who become moderately disabled over time (i.e.
frail or wheelchairbound) are able to continue living in the project. What it
does not ensure  this not being economically feasible  is the provision of
nursing and personal care services for residents who become severely disabled.
The latter have to move to a different, more appropriate setting.

In conclusion, planners must take into account a number of factors when
designing SH projects, namely, tradeoff considerations, and the preferences
and resources of both the client group and the management. Furthermore, in
order to improve current planning practices, planners will have to work to
incorporate current and future technology into SH design.
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AGING IN PLACE: A HUMAN FACTORS APPROACH
AND ITS RELEVANCE TO ISRAEL

Jose Guerrier

Abstract

"Aging in Place" refers to the process of growing old in one's
home environment and community while remaining
independent. This can be accomplished by providing the aging
individual with a supportive environment, to facilitate
performance of activities of daily living as his/her functional
capabilities diminish. A useful theoretical approach that guides
the efforts of the Stein Gerontological Institute in this area is
the Person/Environment model. This paper discusses some of
the components of this approach, and critical issues to be
considered in implementing the "aging in place" concept.
Examples are given of the Institute's implementation of the
Person/Environment model in the design of a residence for the
elderly. The paper also considers the relevance of the above
to an Israeli context.

Introduction

Persons aged 65 and older currently represent 129&of the US. population.
This percentage will increase to 23X by the year 2010. Persons aged 75 and
older are the fastest growing segment of the population. While medical
progress has contributed to an increase in longevity, it has not eliminated many
of the decrements which increase with age. These include a decrease in
physical capabilities (Lakatta, 1990) and cognitive abilities (Cerella, 1990;
McDowd and Birren, 1990); a decrease in strength (Horvath and Davis, 1990;
Pheasant, 1986); and a decrease in stature (Pheasant, 1986). These
decrements have a wideranging effect upon the performance of various
activities and may jeopardize the independence of older individuals.
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Data fromthe U.S. Department of Education show that 3S.3V0 of persons aged
65 and older report some activity limitation1 compared to about 7 Joof persons
under 45. Furthermore, 5S.570of persons aged 65 and older have a functional
limitation2 compared to about 93? of persons under 45 (Ficke, 1992). While
older persons are more likely than younger ones to have a disability, these are
often not severe enough to require the individual's institutionalization. In fact,
only 5X of older persons(65 + ) are institutionalized. The majority of older
persons live at home and prefer to remain there for as long as possible.
However, while living in their own home is beneficial to the psychological
wellbeing and selfesteem of older persons, it becomes increasingly difficult
for them to sustain themselves in this environment.

Living at home is not without peril for older persons. They are likely to be
the victims of home accidents. In fact, home accidents are the leading cause
of injury and fatality among the elderly (DeVito et al., 1988; Czaja, 1987).
These accidents include falls, burns, and poisoning from gases or vapors
(Czaja, 1987). Such accidents,if survived, may further reduce the capabilities
of the older person and thus limit performance of activities of daily living
(ADL). Older persons are more likely to get hurt at home because most of
their time is spent at home. In addition, they tend to live in older houses that
may be in need of repair (Czaja, 1987). Such environments place greater
demands upon older persons while exposing them to a larger number of
hazards. For these reasons, the home environment can become hostile to the
older person and necessitate his/her transfer to an institution.

These factors, beside robbing the elderly of their independence, contribute to
the spiralling cost of health care in the U.S. According to data from the
Health Care Financing Administration, health care costs represent about 1290
of the total government budget (Fein, 1992). It is projected that these costs
will represent almost 189& of the budget by the year 2000 (Fein, 1992).
Implementationof the concept of "aging in place" represents a wayof ensuring

' "Activity limitation" refers to longterm reduction in activity resulting from
chronic disease or impairment. The activities include bathing, shopping, and dressing.

2 Functional limitation refers to reduction in a person's ability to perform nine
sensory and physical activities: reading newspaper print, hearing normal conversation,
having speech understood, lifting and carrying 10lb bag, walking three city blocks,
walking up flight of stairs without resting, getting around outside the house without help,
getting around inside the house without help, and getting into and out of bed without
help.



Aging in Place: A Human Factors Approach 143

the independence of older persons for as long as possible, while reducing the
cost of health care.

"Aging in Place" refers to the process of growing old in one's home
environment and community while maintaining one's independence. This can
be accomplished by providing the aging individual with a supportive
environment that promotes independence by facilitating the performance of
ADL for as long as possible. The Stein Gerontological Institute (SGI) uses a
human factors approach to implement the concept of "aging in place". The
approach used is the Person/Environment (PE) model, which postulates that
a person and his/her environment are part of a system in which components
of one aspect of the system affect components of the other. The individual
person brings to this equation a specific set of capabilities which include the
biomechanical, anthropometric, cognitive, and sensory, while the environment
brings to it certain demands (e.g. push/pull, lift/lower movements) which must
not exceed the capabilities of the individual.

According to the PE model, performance level is the result of a match between
the person's capabilities and the demands of his/her environment. Accidents,
as well as dififculties in the performance of tasks, tend to occur when these
demands exceed the person's capabilities. Given this framework, the primary
taskof the product designer (e.g. architect, engineer) in planning a supportive
living environment for the elderly (or anyone else for that matter) is twofold:
to identify the characteristics of the older person relevant to activities to be
performed in the planned environment, and to identify the activities
themselves, in order to determine the demands that will be imposed by the
environment/object. The capability/demand analysis that ensues  namely,
determining the force of the actions (e.g. pushing/pulling) that must be
performed on an object to achieve a specific end, and the resources (e.g.
physical, cognitive) the individual must expend to achieve that end  will
permit the identification of specific interventions for modiifcation/retrofit of the
environment.

As modification and retrofit of objects/environments are often necessary to
accommodate individuals with specific capabilities, the ideal approach is to try
to design environments/objects that will serve a wide range of capabilities from
the start. One advantage of focusing on the older person in designing
environments/objects is that by making the characteristics of the older person
the guide for design interventions to facilitate task performance, a broad range
of individuals  some with far greater capabilities  is accommodated. For
instance, we know that deficits in vision (e.g. in adaptation, accommodation)
increase as people get older. Data from the 1968 U.S. National Health Survey
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showed corrected best vision in the better eye to be 20/50 or worse for 9% of
individuals aged 5564, 189& of individuals aged 6574, and 30^0 of
individuals aged 7579 (Small, 1987,p. 500). Given that the performance of
most ADL requires visual monitoring, it is important to provide good lighting
in the planned living environment (the level and quality of the lighting
depending on the tasks to be performed in the various spaces). Good lighting
will facilitate performance of ADL not only by older persons with poor vision
but also by those with relatively good vision.

The characteristics and capabilities of the older person, as well as the tasks
he/she will perform, will have an impact on the choice of appliances, the
layout of living spaces, the configuration of controls, and the choice of
components/materials for the planned living environment. SGI used the
capability/demand analysis approach in the development of Woldenberg
Village, an adult congregate living facility (ACLF) in New Orleans.
Characteristics of older persons that should be considered in design will be
discussed below; in addition, the implementation of these considerations in the
design of kitchens in Woldenberg, as well as in the choice and configuration
of appliances, will also be discussed to illustrate application of the PE
approach.

Characteristics of Older Persons Relevant
to the Design of Living Spaces

Women tend to outlive men in most industrial societies. In the U.S., for
example, women live on average 3.9 years longer than men (Brock, Guralnik
and Brody, 1990). Furthermore, there is a greater proportion of women to
men among those aged 65 and older. More specifically, the ratio is 79 men
to 100 women for ages 65 to 74, and 39 men to 100 women for ages 85 and
older (Brock, Guralnik and Brody, 1990). Moreover, women tend to report
higher rates of disability than men of the same age groups. For example,
22.470 of men aged 7584 and 39.97c of men aged 85 and older report
difficulties with one or more ADL, compared 10 31.1 70 of women aged 7584
and >?ל52.8 of women aged 85 and older (Brock, Guralnik and Brody, 1990).
Consequently, when considering designs that permit aging in place, the
characteristics of older women should be the guiding criteria, especially those __

characteristics relevant to reaches, perception, and action/force requirement.
Moreover, given that the capabilitiesof the smaller older woman (i.e. with the
dimensions of the 5th percentile woman) are less than most of her peers, male
and female, these are the capabilities that should be used as the criteria in
designing for as broad a range of adults as possible (younger and older, male
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and female). (See Table 1 below for the dimensions of the 5th percentile
woman that affect reaches, i.e. forward to high reach). The dimensionsof the
larger man (i.e. those of the 95th percentile man) are used for clearances,
however, since he needs greater clearance than95 9£ of the male population.

There are other factors, in addition to anthropometric, biomechanical, and
cognitive characteristics that should also be considered in design. Among
these are the target user's subjective assessments of a product's specific
components (relating to difficulties encountered during use, preferences, etc.).
These subjective assessments provide invaluable information concerning the
user's future acceptance of a given product. They give insight into what the
target user would be willing to use, as well as what he/she considers
aesthetically pleasing, costly, or difficult to use. Such data can be gathered
through focus groups, observations,and/or surveys.

The "aging in place" concept, as presented in this paper, relates to the design
of new living environments. However, the principles discussed above are also
applicable to the modification and retrofit of existing housing for the elderly.

This paper will focus principally on the anthropometric characteristics of older
persons and how these guided the design of the kitchens in Woldenberg
Village living units. Before illustrating how these characteristics were used in
the kitchens' design, I will discuss some of the inadequacies of conventional
kitchens and their impact on task performance.

Design Characteristics of the Conventional Kitchen

The kitchen is one of the most frequently used spaces in the house. It is also
the location of many home accidents (e.g. burns, falls) suffered by the older
person. As mentioned above, accidents  or difficulties in the performance
of tasks  tend to occur when the demands of the environment exceed the
capabilitiesof the individual. An analysis of someof the design characteristics
of the conventional kitchen will give an insight into the causes of these
accidents or dififculties.

Reach
The standard heightof upper cabinet shelves in the conventional kitchen ranges
from 142 cm for the lower shelves to 185 cm for the higher shelves, yet the
approximate vertical grip reach of the 5th percentile woman is 164 cm. It is
therefore evident that upper shelves in a conventional kitchen are inaccessible
to the 5th percentile women. Furthermore, attempts to reach these shelves
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may necessitate climbing on a chair or a stepladder. Such behavior is
hazardous to older persons in that it exposes them to falls (Czaja and Drury,
1987)  particularly injurious to older women, who tend to suffer from
osteoporosis.

Another aspect of reach problems in the kitchen concerns the height of work
surfaces. Counter heights in the conventional kitchen tend to be approximately
92 cm high. The elbow height of the 5th percentile woman is 86 cm and the
recommended height of work surfaces for performance of manipulative tasks
of moderate force and precision is 5 to 10 cm below elbow height (Grandjean,
1981). This means that the ideal height of a work surface ranges from 76 ot
81 cm. The conventional height is therefore too high. It has been found that
work surfaces that are either too high or too low lead to fatigue and muscle
strain (Pheasant, 1986). These are important considerations in the design of
living spaces, especially those for the elderly, as the latter have reported
problems with stamina in the performance of a number of ADL including meal
preparation (Stein Gerontological Institute, 1990).

Low reaches are another problem in the conventional kitchen. Cabinet shelves
under the counter are often 10 to 15 cm from the floor, and shelving is often
so deep as to require either a deep knee bend or a very pronounced forward
lean for access. These postures can cause loss of balance, and even sprains,
when heavy objects are being handled. It is evident that a forward leanand /or
knee bend is required to reach any object in the conventional kitchen located
below knee height. Although a deep knee bend has not been quantified, the
minimum recommended height of a low shelf for the handicapped or elderly
person is 28 cm (Dreyfuss Associates, 1973). This height, however, could
force extreme forward leans and/or deep knee bends in tall users, as well as
in older persons lacking flexibility due to stiffness of the joints and/or spine
(e.g. from arthritis). The ideal, therefore, would be to eliminate any shelving
lower than the knee height of the 95th percentile man, namely about 58 cm.
However, given the limited space allotted for various rooms, storage space is
a relevant issue here. Compromises must therefore be reached. Solutions for
facilitating access to lower shelving can range from the mechanization of
storage areas (e.g. the installation of an electrical, pneumatic system for
raising and lowering shelves) to the provisionof sliding shelves or lazy susans.
The choice will depend upon the economic resources of the client. A kitchen
appliance that often requires deep bending for access to its lower shelves is the
conventional oven. This presents particular difficulty when the item being
cooked is heavy. Raising the oven to counter height (76 cm) has been
suggested as a solution to this problem.



Table 1: Anthorpometric Estimates for Elderly People (in (וחוח

Men Women

Dimensions 5th ^pile 50th ?pile 95th ?pile SD 5th ?pile 50th 70ile 95th ?pile SD

Stature 1515 1640 1765 77 1400 1515 1630 70
Eye height 1410 1535 1660 76 1305 1420 1535 69 £
Shoulder height 1225 1345 1465 72 1130 1235 1340 65 <t

Elbow height 935 1025 1120 57 860 945 1030 52 *
Hip height 785 875 965 55 700 780 860 49 |
Knuckle height 640 715 785 45 610 680 745 41 A

Fingertip height 550 620 690 42 515 590 660 43 |
Sitting height 785 850 920 42 710 785 865 48 ■

Sitting eye height 675740805 40 610 685 755 45 I
Sitting shoulder height 495 555 615 37 445 515 585 42 £
Sitting elbow height 160 215 270 34 150 205 255 32 I
Thigh thickness 120 145 175 17 105 140 170 19 I
Buttockknee length 510 565 620 34 490 545 600 34
Buttockpopliteal length 410 470 530 36 405 460 515 34

Source: Pheasant, 1986

1*
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Table 1 (continued): Anthropometric Estimates for Elderly People (in (וחוח

Men Women
Dimensions 5th 70ile 50th ?oile 95th foile SD 5th 70i\e 50th 70ile 95th 70\\^ SD

' ■ £j
Knee height 455 515 570 35 430 480 530 30 |
Popliteal height 365 415 470 32 330 380 430 31 J
Hip breadth 290 340 395 32 285 355 425 43 "I

Chest (bust) depth 215 255 290 23 205 255 305 30 x
Abdominal depth 230 290 355 39 205 160 320 35 I
Shoulderelbow length 305 345 380 22 280 310 343 20 ^
Elbowifngertip length 410 450 485 23 370 405 440 22 |
Upper limb length 670 735 800 39 605 665 725 36 ■y

■ Shouldergrip length 570 625 685 35 510 656 620 33 I
Span 1540 1690 1840 91 1380 1515 1645 80 |
Elbow span 805 890 975 52 720 800 880 48 *
Vertical grip reach (standing) 1770 1915 2060 88 1640 1770 1900 80 o

Vertical grip reach (sitting) 1065 1175 1280 66 985 1085 1180 60 ^
Forward grip reach 675 735 795 38 605 660 720 35

Source: Pheasant, 1986.
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Posture
The posture most frequently assumed for performance of ADL is standing
(Clark, Czaja and Weber, 1990). Given the increase in functional limitation
among older persons (i.e.45 9£ for ages 6579,55 9£ for ages 7074, 1370 for
75 and older; Kraus and Stoddard, 1989), the performance of activities that
require standing (such as meal preparation) poses difficulties and may
exacerbate the lack of stamina reported by older persons in performing ADL
(SGI Final Report, 1990). One way to solve this problem is to modify the
work space in the kitchen to permit the older person to sit down as much as
possible during the performance of tasks.

Other aspects of kitchen design that have an impact upon performance of tasks
include lighting, and hard/slippery floor surfaces, as well as the shape and
configuration of controls on kitchen appliances.

Lighitng
Lighting in the conventional kitchen tends to be insufficient. It is often
unevenly distributed, and there is often glare from reflective surfaces such as
counters and floors. A recent assessment by SGI of lighting in a residence for
older persons showed illumination levels to vary from eight to 16 footcandles
in different areas of the kitchen. Given that tasks in the kitchen (e.g. reading
cookbooks or the labels on appliances) often require ifne discrimination, the
recommended illumination level for older persons in the kitchen area is 5075
footcandles (Charness and Bosman, 1990; Woodson, Tillman and Tillman,
1992). These recommendations are similar to those for the general population.
Research (Fozard, 1981; Cushman and Crist, 1987) has shown older persons
to need from three to 10 times as much light as younger persons to achieve a
similar level of performance.

Floor Surfaces
The hard tiles often used as flooring in bathrooms and kitchens become highly
slippery when wet. In falling on such unforgiving surfaces, there is a greater
likelihood of injury or death than in falling on other surfaces.

Controls
There are a number of controls that the older person has to manipulate in the
kitchen. Among those most frequently used are light switches, faucet controls,
and controls for appliances such as cooktops and ovens. Light switches are
often of the toggle type, whose activation requires fine motor manipulation.
This can present difficulties for older persons, among whom there is a high
incidence of osteoarthritis of the hand (Plato and Norris, 1979). There are
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various ways to facilitate the activation of light switches for individuals who
have difficulties with fine motor manipulation. For example, motion sensitive
switches turn lights on automatically when a person enters a given space and
turn them off when no movement is detected. A simpler approach is to install
rockertype switches that can be activated through gross motor manipulation
(the switches should be backlit so as to remain visible even in low light
conditions).

Faucet controls tend to be of the rotary type, which can require considerable
application of torque for activation. Given the potential for problems with fine
motor manipulation and for insufficient application of torque among older
persons due to conditions such as arthritis and/or diminished strength, these
controls are not appropriate for the older person. Controls of the lever type
are recommended instead, since they permit greater torque to be applied.

Cooktop and oven controls are often configured in such a way that it is hard
to determine which control activates which burner without reading the label.
However, the lettering on control labels tends to be small, both on the
individual burner controls and on those that indicate oven temperature.
Inappropriate control configurations lead to errors in control activation,
resulting in problems in the performance of cooking tasks (Chapanis and
Lindenbaum, 1959; Shinar and Acton, 1978, cited in Salvendy, 1987,p. 90),
and sometimes lead to burns in the case of a range or oven. The configuration
of cooktop and oven controls should ensure that the user understands the
relationship between the controls and their specific function. This may be
accomplished by having a clear spatial relationship between controls and
burners (i.e. placing controls contiguous to or opposite the burners they
activate) and through clear labeling of the controls (i.e. use of larger
characters, and good character/background contrast).

Layout
The layout of the workspace in the kitchen is very important for facilitating the
performance of kitchen tasks. Designing the layout will involve a
consideration of task sequence and frequency, in order to determine the best
arrangement for appliances, counters, cupboards, and other kitchen furniture.
The appliances used most frequently in the kitchen are the refrigerator/freezer,
the sink, and the cooktop (Pheasant, 1986). These three form what is
commonly referred to as the "work triangle" (Pheasant, 1986). One of the
aims of the designer will be to keep the distance between these appliances to
a minimum. It is recommended that the combined distance between the three
appliances be a minimum of 3600 mm and a maximum of 6600 mm, the
distance between the sink and cooktop being between 1200 and 1800 mm
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(Pheasant, 1986). This is a particularly relevant concern, given the problems
ofmobility and stamina common to older persons (Kraus and Stoddard, 1989;
SGI Final Report, 1990).

The above are some of the critical issues relating to the olderperson?s
performance in the kitchen. These issues were addressed in the development
ofWoldenberg Village, which, as stated above, used the dimensions of the 5th
percentile woman in its design. Some of the design considerations regarding
Woldenberg Village are discussed below.

Design Characteristics of Kitchens in Woldenberg Village

Reach
In order to facilitate reach in the standard Woldenberg kitchen, the upper
cabinets were lowered, so that the highest shelf is only 157 cm high. This
facilitates access for the majority of elderly persons, enabling them to reach
the higher shelves without using astepladder or other item of furniture that
might place them at risk of falls.

The counter space immediately adjacent to the sink, and the sink itself, can be
adjusted to three levels, thus facilitating access for both the short and tall user.
The lowest level is 81 cm high, while the middle and highest levels are 86 cm
and 91 cm, respectively.

To avoid low reaches, no shelves or storage spaces were installed below a
height of 29 cm. Furthermore, the lower cabinets have been equipped with
slideout racks to facilitate reach. In addition, the oven was raised to a height
of 69 cm above the floor.

Posture
As mentioned above, the standing posture required to perform most of the
activities related to meal preparation in a kitchen is problematic for the older
person. Sitting space was therefore provided at the counter between the
cooktop and the sink. This was done by removing any cabinets under the
counter, thereby providing sitting space and wheelchair access.

Lighitng
In order to prevent glare from direct lighting in the line of sight as well as
from reflective surfaces in the kitchen, colorcorrected indirect lighting was
installed, along with task lighting over the various work surfaces. In addition,
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the counter surfaces and floor tiles have a matte finish to eliminate reflective
glare.

Floor Surfaces
The floor surface is made of cushioned vinyl, which absorbs impact much
better than a hard surface. As already stated, a more forgiving floor surface
may lessen injury in case of falls.

Controls
Rockertype light switches were installed in the kitchen to facilitate activation.
The switches are backlit so that they remain visible when the room is in
darkness.

As for the faucets, a single levertype control was installed to facilitate
manipulation (i.e. ease of grasp and better application of torque). In addition,
to facilitate reach, the lever was placed at the side of the sink, close to the
front.

The controls for the cooktop are configured so as to be readily understandable.
They are placed in a cluster on top of the oven at the front, and have the same
spatial configuration as the burners they activate.

Layout
In order to facilitate task performance in the standard Woldenberg Village
kitchen, much attention was given to kitchen layout. Appliances were placed
to reflect task sequence, i.e. the oven, sink and cooktop were placed in close
proximity to one another. In fact, the combined distance between these three
appliances, 2437 mm, is actually less than the recommended distance of
between 3600 to 6600 mm. The combined distance between oven, sink and
refrigerator is 4873 mm. One of the few criticisms of the
oven/refrigerator/sink triangle is that it is broken by the passageway into the
kitchen (Pheasant, 1986); however, as the oven is not used very frequently,
this does not pose a safety problem.

Assessment of the Person/Environment Approach

I have described above how the PE approach was used in the design of
kitchens for older persons. The other rooms in Woldenberg Village were
designed using the same approach. The PE approach offers a framework for
collaboration in the design and development of products between members of
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a multidisciplinary team made up of target users, product designers,
practitioners, and scientists. It offers, we believe, the best chanceof designing
a product that will be found useful by the target users. However, this
approach is not generally used in product design, especially product design for
older persons. Consequently, many products are not used by their target
users. One reason product designers often forgo a PE approach is that it
requires collaboration between users and professionals with relevant expertise.
This process may take some time, not only because of the logistics of such
collaboration but also because the parties involved often have problems
communicating information in a manner useful to those who will have to use
it. In addition, product designers often do not believe this process to be
useful, feeling that the acceptance of a product after manufacture is mainly a

marketing issue.

It is necessary, therefore, for human factors scientists to educate product
designers as to the benefits of the PE approach. Furthermore, while the
human factors scientist must often assume the role of advocate for the target
user, he/she must also try to understand the constraints under which the
product designer/manufacturer is working, so that alternative designs can be
explored. There is also an argument for involving the target user and the
scientist in the early stages of the design process, in order to ensure a logical
and effective process, and, consequently, the design of a good product.

The Americans with Disabilities Act and
its Impact on Design for the Elderly

Implementing the PE approach depends to a large extent on the goodwill and
motivation of product designers/manufacturers, since there are no laws
mandating its implementation. In fact, there were no laws requiring that a
specific product/environment meet criteria for ease of use by target users, until
the passingof the Americans with Disabilities Act (ADA) in July 1990, which
came into effect as of January 1, 1992. ADA was designed to end
discrimination against individuals with disabilities in the following areas:
employment (Title I); public services (e.g. transportation) (Title II); access to
public accommodations (e.g. buildings) (Title III); telecommunications (Title
IV); and miscellaneous issues (Title V). ADA defines disability as "a physical
or mental impairment that substantially limits one or more of the major life
activities" of an individual (Federal Register, 1991,28CFR Part 36,p. 35548).
As such, this definition is particularly relevant to older persons, among whom
the incidence of functional limitation is greater than among younger persons
(Kraus and Stoddard, 1989(.
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Title III of ADA is important for implementation of the "aging in place"
concept. Its main focus is on access to built environments for the disabled
(e.g. wheelchairbound individuals), and it speciifcally addresses issues of
reach and clearance in the design of public accommodations, including
housing. The other components of ADA (Titles 1, 11, IV, and V) are aimed
at full integration of the disabled into as many areas of life as possible. These
components will also benefit the elderly, not only by facilitating their
performance of ADL in the home environment, but also by providing them
with improved access to outside activities (e.g. better transportation). While
the chief aim of ADA is to force business to integrate the disabled into the
workforce and/or to give the disabled access to services available to others, its
impact will be felt in every aspect of life.

As stated above, a human factors approach (PE) to design for older persons
also yields benefits for younger persons. With implementation of the PE
approach, those with greater capabilities will also have fewer dififculties in
using specific products.

Relevance of the Aging in Place Concept to Israel

While the proportion of elderly individuals in the Israeli population is lower
than that of elderly individuals in the United States, demographic trends in the
two countries are similar, i.e. both populations are getting older and the fastest
growing age group among the elderly is those aged 75 and older (Cwikel and
Barnea, 1991; Morginstin and Shamai, 1983; Shtarkshall, 1993).
Furthermore, given Israel's small land mass, the increased immigration to
Israel in recent years points up the very real limits to the country's
land/housing development. It is therefore particularly important that housing
stock be able to accommodate an individual throughout his/her lifespan, so as
to make the best use of available resources. This would entail implementation
of the "aging in place" concept in all new housing development as well as
maximum modification of existing housing stock. The latter is already being
accomplished under the aegisof JDCESHEL. In addition, design guidelines
that incorporate aging in place principles already exist (e.g. Waldman, 1981;
Ministryof Housing, 1991).

As various speakers at this conference have stated, facilitating the lives of
older persons should be the aim of everyone. After all, we are the elderly of
tomorrow.
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THE DESIGN 2000 PROJECT: AN
INTERGENERATIONAL APPROACH TO THE
DEVELOPMENT OF TECHNOLOGY

Matty Bloom

Abstract

This paper describes the Design 2000 Project developed by the
Stein Gerontological Institute. The project, a special high
school curriculum culminating in a design competition, presents
young people with positive images of aging and technology,
with the aim of encouraging the design of technology for older
people.

Design 2000 is an intergenerational project that applies basic concepts in
gerontology to concepts in design and technology through a special curriculum
for high school students, culminating in a design competition. While young
people today grow up with technology, use of technology among their
grandparents is limited. In addition, the design of technology to assist older
people is often viewed negatively by young designers. Creating positive
images of aging as a natural process that can be enhanced by technology
greatly increases the likelihood that young people, as future technology
designers, will recognize the needs of the elderly in product design. Provided
with positive images of aging and technology, young people can also learn to
communicate effectively with the elderly  an important skill, given that the
latter need support to feel comfortable about using technology. It was to this
end that the Stein Gerontological Institute (SGI) developed Design 2000.

The project begins with an introductory curriculum and sensitivity training for
the high school students. The curriculum introduces the students to basic
concepts in gerontology  including demographics, and physical, psychological
and social issues  as well as providing sensory deprivation exercises and
demonstrations of assistive technology. Additional classroom lessons provide
supplemental information and the opportunity for followup discussion.
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The students visit elderly residents of the Miami Jewish Home and Hospital
for the Aged (MJHHA) in their living environment. Typically, three visits are
scheduled. The goal of the first visit is for students and residents to become
acquainted through sharing biographical details and interviews. In the
interviews, the focus is on needs of the elderly residents that could be met
through technology. The goal of the second visit is for students to describe
an initial design idea responsive to needs expressed by the elderly residents,
in order to obtain feedback from the latter as target users of the planned
product. During the third visit, the students present the residents with the
finalized idea.

The students identify problems with their design ideas through their meetings
with the elderly residents and through consultation with the professionals
assigned to them as mentors. College engineering students are often assigned
to the students, to facilitate problem solving and the overall design process.

In addition, students are given a set of criteria for the design competition,
including parameters for the design descriptions and drawings. These criteria
are: functional significance, creativity, simplicity, aesthetics, practicality for
application (product development and distribution), and display.

In order to expose high school students to professional design settings, ifeld
trips are made to biomedical, research and/or industrial laboratories, in both
the private sector and the participating university. A panel of judges,
comprised of engineers, business professionals, gerontology professionals,
occupational therapists, and elderly individuals (i.e. target users), ranks the
design entries according to the stated criteria. The panel also identifies those
designs which lend themselves to prototype development in the context of high
school shop classes. Each class is then given a design to build as a prototype.
An event is staged at the end of the school year in which students present their
winning designs, prototypes are displayed, and prizes  usually bonds donated
from local banks  are awarded.

This year, Design 2000 staff are developing a teachers' manual, intended for
countrywide distribution, which will contain interdisciplinary curriculum
ideas, fact sheets on aging, a bibliography, and student work sheets.

Design 2000 has received funding from the Florida Departmentof Education's
Office of Business and Citizen Participation, through the Florida Public
Schools and Business Partnership Challenge Grant. It has also received
funding from The Next Generation, a fundraising support group of the
MJHHA, of which SGI is a subsidiary.
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THE BAG: A THERAPEUTIC ACTIVITIES KIT FOR
INDIVIDUALS WITH ALZHEIMER'S DISEASE OR
RELATED DEMENTIAS

Matty Bloom

Abstract

The "Be Active with Games" Therapeutic Activities Kit, or the
"BAG", was produced by the Stein Gerontological Institute for
use in the home setting by elderly clients with dementia and
their informal caregivers. The purpose of the BAG is to
encourage therapeutic activities. The prototype for the BAG
was developed by the Medicare Alzheimer's Project of the
Miami Jewish Home and Hospital for the Aged in Miami,
Florida. The project, one of eight programs participating in
the national Medicare Alzheimer's Disease Demonstration
Project, has provided case management/inhome community
services to over 750 clients and their caregivers. This paper
will focus on the project's experiences of client/product
interactions, as well as on the process of assembling a
therapeutic activities kit. In addition it will present the
theoretical background to the BAG.

Introduction

The number of elderly in both Israel and the United States is growing at a
phenomenal rate, particularly the number of the very old, among whom there
is a higher incidence of dementia. Elderly Israelis aged 65 and above, who
in 1950 represented about 470 of the population, now comprise 970, a
percentage projected to increaseto10^>by the year 2005 (Barnea and Habib,
1992). Similarly, in the U.S. adults aged 65 and above now comprise
approximately 129& of the population (Centers for Disease Control/National
Center for Health Statistics, 1992). In Israel, the number of adults aged 75
and above has more than tripled in the past 20 years and is expected to
increase by another50 9£ by the year 2000 (Barnea and Habib, 1992). In the
U.S., the number of adults aged 75 and above, comprising 470 of the
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population, is also increasing rapidly (Centers for Disease Control/National
Center for Health Statistics, 1992).

Few of the frail elderly in either country are enrolled in day care or nursing
home programs. In Israel, about 2.570 are in nursing homes (Barnea and
Habib, 1992) while in the U.S., at any one time, approximately48 9S> are in
nursing homes (Marshall and Levy, 1990). Enrollment in longterm care or
day care does not guarantee an appropriate therapeutic activities program in
either country. While70 % of the functionally disabled receive some type of
personal care or home care in Israel, they receive no help with therapeutic
activities. In both countries, most of the care is provided by a family member
with no access to therapeutic activity materials or training.

As there is no immediate medical breakthrough in sight for dementia and
related memory disorders, the critical goal of care must be to improve quality
of life both for the person with dementia and for the caregiver. Quality of life
can be greatly enhanced through positive experiences with appropriate
therapeutic activities.

Alzheimer's Disease and related dementias cruelly destroy a person's ability
to do and recognize familiar things, thus taking away that person's self
definition or identity, selfesteem, and joy in living. For example, the person
with dementia will forget to put his/her shirt on right side out; will get lost in
his/her own house, not recognizing the familiar bedroom of many years; will
forget loved ones' names and who they are.

In the early stages of dementia, some people ifght these losses, driving long
after it becomes dangerous, for example, or continuing to work when they are
really only shuffling papers; others retreat. Zgola (1987) argues that pacing,
fiddling and asking repetitious questions may represent an effort to fill the void
dementia creates. Day care programs, which provide elderly people with the
opportunity to be active, to experience success and achievement, and to
interact meaningfully, rarely accept persons with dementia. First, such
programs are not equipped or staffed to deal with some of the characteristic
behaviorsof dementia sufferers, such as the tendency to wander, unpredictable
and sometimes disruptive behavior, and the inability to follow through tasks
independently. Second, settings that aren't speciifcally designed to
accommodate dementiarelated disabilities can be anxietyprovoking and
distressing for the dementia sufferer (Zgola, 1987).

Forced to stay home, the person with dementia becomes inactive and socially
isolated, dependent on a typically older caregiver who him/herself becomes
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isolated and in need of respite. Through therapeutic activities, the person's
focus is shifted to his/her remaining abilities, while the caregiver's focus shifts
to problem solving. Activities improve concentration and help the client to
organize his/her thoughts (Zgola, 1987). They give the client renewed
experience of solving problems and making decisions. By exercising work
skills while engaged in activities, clients develop a greater sense of self
esteem, and the selfconfidence to approach tasks more independently.
Activities can promote increased selfcontrol and generate increased alertness
and involvement (Zgola, 1987). They can also foster more positive interaction
with others.

In some respects, the benefits of activities for the caregiver are similar to the
benefits for the client, namely, experience of problem solving and increased
selfconfidence in achieving positive interaction with one's loved one.
Reduced stress from positively structuring what would otherwise have been
unstructured time is another benefit for the caregiver. A further benefit comes
from learning to organize tasks through logical sequencing or effective
direction.

It was to improve quality of life for persons with dementia that the Medicare
Alzheimer's Project (MAP) at the Miami Jewish Home and Hospital for the
Aged (MJHHA), together with the Stein Gerontological Institute (SGI),
developed an activities kit for elderly dementia sufferers among their clientele
(the steps taken by SGI/MAP to create the BAG are listed in Appendix C).
The kit is also for sale to caregivers who are not specially enrolled in the MAP
program. The product is geared towards informal and professional caregivers
alike. The technology used in the kit is very simple: basically, it is a "bag of
tricks"  a collection of simple games. The accompanying instruction cards,
written as simply as possible, describe the underlying principles and methods
used in therapeutic activities. These principles and methods will form the
focus of this paper.

Contents of The BAG and How They Work

The BAG kit, packaged in a large canvas tote bag, contains twenty different
activities (see Appendix A), each in a separate plastic bag for easy access.
Examples of activities in the kit include a cassette tape with songs from the
1940s together with sheet music; a wooden board with roundedged wood
screws and colored rubber bands to stretch around them in geometric patterns;
and a large, soft, foam ball for passive or active exercise. Each activity comes
with a separate, easytoread, plastic instruction card that specifies the various
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components, states how to use them for the activity, and gives suggestions for
additional approaches.

The instructions list alternative approaches to the activity in orderof difficulty,
with the easiest approach presented first. A brochure also accompanies each
BAG with general guidelines that apply to all twenty activities, as well as to
dementiarelated behavior (see Appendix B).

In addition, each instruction card identifies benefits to be derived from the
given activity. Benefits for the client fall into four categories: physical,
mental, social, and emotional. For example, a sorting activity has the physical
benefit of requiring handeye coordination and manual dexterity; the mental
benefit derived from following directions, organizing, categorizing and
naming; the emotional benefit of achievement; and the social benefit of
engaging in conversation.

Reasons for producing a lowcost therapeutic activities kit included the lack of
appropriate, affordable materials on the market offering a variety of activities
together with clear, stepbystep instructions. Although the BAG was
conceived for use by informal caregivers, it is also appropriate for formal
caregivers, i.e. aides in group settings such as day care programs or nursing
homes, particularly as activity budgets in these settings are often limited.1

A few of the activities in the BAG such as the paints and coloring sheets have
limited use and will need replacement; most of the activities in the kit,
however, can be used repeatedly or require items easily obtained around the
home.

General Guidelines for Programming Activities

Choosing therapeutic activities from the kit, the method of presentation, and
the style of direction should be done with a view to selecting activities that are
meaningful for the person or group of persons involved. In other words,
therapeutic activities kits are only useful in as far as they are appropriate or
meaningful for the client. Zgola (1987) points out that in order to be
meaningful, activities must be relevant, voluntary and offer reasonable chances

' To evaluate the overall effectiveness of the BAG, SGI conducted a post
distirbution survey of caregivers' responses to its use, the results of which are now
available.
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for success. They must address the client's individual psychosocial needs,
have an obvious purpose, and never be forced if the client repeatedly rejects
them. If these criteria are met, meaningful activities can be increased or
decreased by changing the level of the demands that can be met by the client
(i.e. the number of stages to the activity).

The development of a successful activities product is dependent on a basic
understanding of the parameters that mediate memory. Zgola (1987) states
that immediate recall and recent memory are most vulnerable to dementia (it
is loss of immediate recall that results in repetitious questioning by the client),
while remote memory is usually least affected. Most people, including
dementia sufferers, tend to remember material better through one sense than
through another; nonetheless, presentation of a variety of modalities (i.e.
visual and verbal cues together) is best for all clients, whether or not they have
dementia (Zgola, 1987).

Given that distant or remote memory is more functional for the client and that
it is difficult for him/her to learn new things, one guideline would be not to
try to teach new skills. Avoiding too many options is another general
guideline that takes into account the nature of the client's memory loss.
Presented with several options, the client must access recent memory, among
other cognitive mechanisms, and this is often problematic.

In addition to understanding the role of memory in the successful performance
of activities, it is also necessary to select products and plan programs that will
take maximal advantage of the client's strengths. It is important to consider
the client's premorbid personality and previous occupation, which can offer
clues as to his/her programmable strengths. Certain habitual tasks and
pastimes, such as activities of daily living or playing the piano, can be retained
as skills long after less habitual simple skills are forgotten. Programming
should emphasize such strengths (Zgola, 1987). It is also useful to program
for primary motor functions, because strength, dexterity and muscular control
are retained, when the ability to conceptualize, organize, initiate and modulate
movement has become impaired.

Primary sensory functions, such as hearing, touch, smell, taste, rhythm and
movement, can evoke pleasure even though the client may not be able to
interpret complex stimuli. Choosing activities that stimulate an emotional
response such as vigorous physical activity which releases negative feelings,
or life review sessions which access positive emotions, is another way to meet
the client's needs. Activities that evoke positive recollections of the past and
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of significant relationships can also be comforting to clients, who are unsure
of the present.

Zgola (1987) points out the importance of instructing the caregiver about client
inertia, which is often wrongly perceived to be indolence or apathy, but which
actually arises if no "starterbutton" has been activated. An external reminder,
a visual or tactile cue, is often necessary to get a person with dementia to start
an activity. In addition, activities that stimulate perseveration, or many
repetitions of one simple step, seem to offer the client a certain comfort, as
they eliminate the need to make decisions, remember a sequence and plan the
next step.

Here are some examples of matching a BAG activity to a particular client,
based on the experience of MAP:

Activity #1 1 , Sing Along: A woman with mid to latestage dementia
played the piano in a band in her youth. She can't remember her own
name, but she really enjoys playing and singing Scott Joplin songs. A
former doctor from Cuba has had Alzheimer's Disease for about seven
years; he can't carry on a conversation and is certified blind, but he
responds to this activity by dancing to the beat of the song
"Guantanamera".
Activity itll, Stretching the Point: While waiting at the doctor's office,
a dementia client became very impatient and started yelling. His
caregiver took him home because she was embarrassed. When she
went back to the doctor's office, she brought along the activity board
for him; it calmed him down and kept him occupied while he was
waiting. She also gives it to him for travelling in the car, where
agitation can be a safety issue.
Activity #5, Clip and Collect, and Activity #6, Fabric Fun: A former
journalist was delighted with clipping and sorting newspaper and
magazine coupons. Women clients often respond to clipping and
sorting recipes. A former seamstress would cut up the curtains in her
home until she was given squares of fabric to handle. An old man
who had been a farmer handled the squares of burlap, canvas and
vinyl, the latter reminding him of leather, and began to talk about his
memories of farming.
Activity #20, Twisting Lids: A former carpenter who liked to root
around in the garbage, was given the more appropriate activity of
matching jars and filling them with screws, bolts and other small
items.
Activity #7, The Squeeze: For persons who are nonambulatory, or
whose level of cognitive dysfunction is uncertain, more simple, passive
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activities can be chosen such as rolling the foam ball up and down the
person's arm or neck for relaxation.

Ideally, in addition to using the general guidelines for selecting an appropriate
activity, a professional evaluation of the client should be made. If it seems
likely that their loved one suffers from dementia, caregivers are encouraged
to have him/her professionally evaluated. A full evaluation can help the
caregiver to ascertain why certain activities  those in the BAG or others 
are successful. The fuller the evaluation, the greater the chance of
programming activities in accordance with the client's strengths, and choosing
the best activities for success.

A full evaluation would include the following: a medical examination to
confirm dementia and rule out other, mimicking, reversible conditions;
neuropsychological testing to isolate specific perceptual and cognitive domains;
a psychiatric review to rule out depression (which may appear as dementia);
and a functional evaluation to provide an accurate picture of the client's
capabilities  of what he/she can do, and how. The functional evaluation
addresses mobility, selfcare, independent functioning, behavior and
interpersonal relations, and cognitive function. Even if the client is not
formally evaluated, however, the caregiver can still use the activities in the
BAG. Trial and error will reveal which activities are appropriate for a
particular client.

Often, only the client's responses are evaluated, so that the useful information
which could be gained from evaluating thecaregiver/administrator's approach
to the client is not made available. Since the client's responses are related to
thecaregiver/administrator's approach, it is important to evaluate the latter as
well.

Conclusions

The number of elderly individuals with dementia is increasing. Given that a
medical solution to this condition is unlikely to be found in the near future,
there is a need for therapeutic activities, materials and skills to help both
dementia sufferers, and their informal caregivers, who are often isolated,
remaining at home with their disabled loved ones. This need is all the more
compelling, given the lack of accessible day care programs and home care
personnel trained in this area. Through lowcost therapeutic activities products
such as the BAG, informal caregivers have access to the basic tools they need
to approach their loved one more positively, thus enhancing quality of life for
both.
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Appendix A: The 20 Activities Contained in the BAG

1. Sorting Things: 16 colored felt shapes.
2. Be The Banke.r four coin wrappers.
3. Play Cards: two decksof jumbo playing cards.
4. Colors, Colors, Colors: pack of eight crayons and five pictures for

coloring.
5. Clip and Collect: safety scissors.
6. Fabric Fun: 12 different fabric squares.
7. The Squeeze: large foam ball.
8/9. Painting: set of six nontoxic paints and brush; two plastic baggies for

fingerpainting.
10. Bingo: bingo game made from plastic for eight players.
11. Sing Along: cassette tape and two song sheets.
12. Stretching the Point: wooden board with wood screws and colored

rubber bands.
13. Fun with Numbers: large plastic card with colored, large print

numbers.
14. Pictures: large plastic card with colored pictures.
15. Tell the Story: large plastic card with pictures of daily life.
16. Memories: large plastic card with pictures of items from past decades.
17. Ice Cream Delight: instruction card for restaurant trip.
18. Peanutty Snack: instruction card with safe, easy, nutritious recipe.
19. Play Dough Game: instruction card with recipe for dough and uses.
20. Twisting Lids: instruction card for ways to use jars.
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Appendix B: General Guidelines for Therapeutic Activities

1 . Promote a sense of achievement:
ADL, food preparation and the reliving of familiar pastimes are
examplesof gratifying accomplishments when appropriately completed.
Also, give praise for participating and trying, regardlessof the results.
Choose an activity to match the person's physical and mental
capabilities (this can vary daily).

2. Try not to teach new skills.
3. Let the person see what you are talking about:

For example, the instruction "Take out the garbage" may mean nothing
if you are sitting in the living room. Go to the kitchen, point to the
garbage sack, and say "John, take the garbage outside to the trash
can. "

4. Avoid too many options:
Dementia sufferers often say "No" when asked if they would like to do
something, due to difficulty in conceptualizing the task. Instead of
asking the person if, for example, he/she wants a sandwich, show the
person and tell him/her: " Here is your sandwich. "

5 . Get organized:
Have ready all the things you need, and only the things you need,
before involving the person in the chosen activity. Be prepared to step
in and correct a mistake. Remember to prevent unnecessary
distractions during the activity.

6. Give detailed, stepbystep instructions:
For example, the activity Fill the Creamer involves many steps and
may need to be broken down into "Pick up the milk carton; Pour the
milk in here; That's enough; Put it down".

7. Keep sentences short and explicit:
Avoid complicated phrases and use the same words each time, so that
the person gets used to the instructions.

8. Keep your voice calm and at a fairly low pitch:
Shouting can cause anxiety.

9. Use appropriate body language:
Keep facial expressions consistent with what you are saying. Touch
the person while you are talking, to keep his/her attention.

10.Talk facetoface.
11. Use the person 's name to get his/her attention.
12. Don't "talk down" to the person.
13 . Encourage independence whenever possible .
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14. Avoid asking about facts :

In particular, avoid asking about things that have happened recently.
Be prepared to repeat information frequently, but calmly.

15. Use remote memory otfen:
Use prompts such as photograph albums, keepsakes, or books.

16. Establish a routine:
Routine provides security.
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Appendix C: How to Put Together A LowCost Therapeutic Kit

1 . Determine type/level of potential users (if unsure, aim for midlevel as
the common denominator) and number of users; test receptivity to
potential sales through other agencies/organizations .

2. On basis of number of potential users, develop budget (cost of
materials and labor). Test whether or not consumers will be willing
to cover cost; if not, examine underwriting or grant options.

3. Brainstorm, assemble and test a prototype kit; think through providing
range of stimulation (physical, cognitive, emotional and social).

4. Research best bids on items.

5. Plan to spend majority of time on drafting instruction cards, with
special attention to clarity, specificity, brevity, concrete word usage,
and a minimum amount of professional rhetoric. Use committee
approach to write drafts and a number of outside readers (both
professional and nonprofessional) to provide feedback. Build range
of levels within each activity, in addition to the range of stimulation.

6. Think through inner and outer packaging early on in assembly process,
preferably during budget development, taking into consideration
durability, ease of use, safety and cost.

7. Plan conservatively regarding ordering and delivery time as well as
production time; determine costeffectiveness of inhouse production
compared to contracted production, depending on number of kits
produced.

8. Develop marketing strategy (brochures, ad copy and other literature),
dissemination and reordering procedures, and evaluation plans;
consider use of customer surveys for feedback/evaluation purposes.



172 Technologyand Aging:Theory, Practiceand Research

Bibliography

Barnea, T.; and Habib, J. (eds.). 1992. Aging in Israel in the 1990s. JDC
Brookdale Institute and ESHEL, Jerusalem.

Marshall, V.W.; and Levy, J.A. 1990. "Aging and Dying". In: Handbook
ofAging and the Social Sciences, 3d ed., Binstock, R.H.; and George,
L.K. (eds.),pp.245260. Academic Press, San Diego, California.

National Center for Health Statistics. 1992. Health Data on Older
Americans: United States, 1992. Analytical and Epidemiological
Studies, series 3, no. 27. U.S. Department of Health and Human
Services, Centers for Disease Control, Hyattsville, Maryland.

Zgola, J.M. 1987. Doing Things: A Guide to Programming Activities for
Persons with Alzheimer's Disease and Related Disorders. Johns
Hopkins University Press, Baltimore.

(? הסטייה o



1V
BRM3294 c.l

1

!
I1
I



^55^
הפירסום סימן

BRM3294 c.l

Barnea, T. ; Stern, E.
המחני cb7

TECHNOLOGY S AGING הספר CB7

THEORY  PRACTICE  RESEARCH

חתימה תאריך השואל Da'

הספריה ברוקל"ל; מבק



._ i

BRM3294
Technology £ aging :

1

1

]
1

/
t



I his book is based upon presentations given at a Conference on Technology

and Aging organized by the JDCBrookdale Institute with the participation of

the Stein Gerontological Institute, JDCESHEL (the Association for the Planning

8t Development of Services for the Aged in Israel), and the Hadassah Medical

Organization. The authors address wideranging issues in the emerging

research field of gerontechnology, examining ways in which technology can

meet the needs of elderly people and improve their quality of life. The book will

be of special interest to those concerned with issues relating to the rapidly 

increasing elderly population, and the difficulties faced by elderly individuals

in their daytoday lives.

20 Years of Brookdale Research
1974 1994


