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Preface

A well-known British radio programme for small children (Listen with Mother)
some years ago, would start with the storyteller saying, ‘Are you sitting com-
fortably, then we’ll begin’. It became a catchphrase, still in use, but begged a
lot of questions! Not least amongst those questions is what ‘sitting comfort-
ably’ really means.

Much of the work on seating has dealt with sitting at work, very little has
looked at what in Britain are called ‘easy chairs’, the large heavily upholstered
furniture which is observable in most homes. Domestic furniture generally
‘design’ emphasizes appearance over comfort which is equated with softness of
upholstery. There is little evidence that the many years of seating research has
had much effect on the design of personal furniture, or on the understanding
of the public about sitting requirements.

Not least to be criticized in this is the concept that designers, a word which
is imprecise in its coverage, are not necessarily the appropriate people to
design furniture. Amongst those in this category have been architects for
example, who have produced many striking designs of chairs, but at the same
time chairs which are inadequate, unstable and downright dangerous. Until
some ergonomics is a required component of an architect’s training they
should recognize the necessity of taking some good ergonomics advice.

Although work furniture has had so much more attention a visit to any
office or factory will show that there is a long way to go before this work is
translated into the wider world. Perhaps sitting is too easy an action, just
bending at the hips and knees, and there you are. But the reactions of the
body, over time, to this simple action are yet matters for investigation. The
impact of Branton’s view of sitting as an unstable posture, (Branton 1969),
with its consequent requirement to study seated subjects over long periods and
observe their behaviour in detail, still does not illuminate many studies. In
particular the approach of attempting to interpret from behaviour what rele-
vant model is operating, rather than working from a theoretical model is seen
in the minority of investigations. There is nothing wrong with theoretical
models, of course, providing they are representative of reality. Unfortunately
our knowledge of the realities of sitting are still uncertain, and a dependence
on theory without the support of empirical evidence will lead us into false,
indeed dangerous, conclusions.

The revival of an international symposium on seating is long overdue, and
these papers, developed and expanded from the Tokyo symposium are a
welcome indication that the interest may now be maintained. Increased inter-
national concern in the health and safety of people at work is one of the
driving forces behind this revival. The contributions in this book are a signifi-
cant step in the science of seating and should lead to a better understanding of
the mechanics, the dynamics and the effects of seating on the sitter. It will also,
no doubt, lead to the recognition that technology can permit the increased
personalisation of a seat, so that it is truly the seat that adapts to the sitter
rather than the opposite.
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There is still a long way to go in the understanding of seats and sitters, and
a lot of work to do in the design of better seats. This exploration will require
seat models which are truly ergonomic, taking account not only of the bio-
mechanics and physiology of sitting but the task requirements and environ-
ment of the sitter as well. Then we will begin to see a closer identity between
theory and practice in the applications of ergonomics to scating.

E N Corlett
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Introduction

Kageyu Noro Rani Lueder

The genesis of chairs and sitting is not known. A primitive version of the chair
was discovered in the Toro ruins in Japan, circa 100 AD. During the Middle
Ages, chairs were also used by high-level samurai who commanded field oper-
ations, and by priests during religious ceremonies.

Given this, it is surprising that chairs did not predominate until recently. In
Japan, citizens began to use chairs during the Meiji era (1868-1912). In the
West, seats were primarily used by royalty, and only gradually infiltrating the
upper classes. Stewart (1986) describes a 1458 painting, in which robed justices
of the French high court sprawled across the floor in session. Chairs became
available to the emerging leisure classes during the reign of Louis XIV. ‘Com-
moners’ reconciled themselves to sitting on baskets, benches, and such.

Over time, technological innovations, first directed towards the achievement
of specific ends, were incorporated into general purpose seating. For example,
swivel-tilt seat capabilities were probably developed to facilitate navigation at
sea. Today, the evolution of chair design is frequently driven by specialized
requirements, such as to accommodate car driving or the disabilities.

Recent advances in the variety, complexity, and rapid pace of change of the
materials and related sciences continue to accelerate innovations for all the
various stages, associated with product design, manufacture, assessment and
(ultimately) recycling. For example, intelligent computer systems, using
computer-aided design and large-scale databases, are extending our ability to
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4 Introduction

take advantage of the almost infinite variety of materials and composites now
available to allow chairs to perform in new ways.

These advances continue to promise breakthroughs that allow seats to
become more comfortable, yet easier to use and adjust. Some models can
already flex in new ways, improving both postural support and freedom of
movement. Cushioning composites may impart both firm support and ‘cushy’
comfort; features that have historically been at odds. Seat tensioning and con-
tours may respond to the specific user, and absorb shocks. Chairs are increas-
ingly becoming lighter, safer, stronger, and more stable, and at less cost and
with less waste. Some chairs have become ‘intelligent’, and impart ‘memories’
to accommodate different users, tasks, and positions.¥|

These possibilities arrive not a moment too soon. Never before has there
been such a recognition of the health consequences that may accompany
seated work. A review of research over the last decade underscores the preva-
lence of physical discomforts experienced by computer users, as well as general
office workers (Kroemer, 1988; Lueder, 1992; National Research Council,
1983; Sauter and Schleifer, 1991).*

An increasing recognition of the health hazards incurred from lack of move-
ment (Kilbom, 1987; Lueder, 1992) has accentuated concerns regarding the
future impact of a technology-driven work processs that systematically reduces
the potential for movement —~ to a greater extent every year.

In Japan, attention to seating has also been heightened by a shortfall of
workers since 1990. Employers have become increasingly focused on how to
attract good workers with ergonomic seating. Concurrently, greater employee
expectations in ‘quality of work life’ extended to their expectations of seating
comfort.

Within Japan, this demand became so acute that there arose a severe short-
age of ergonomic seats during 1990 and 1991. It also provided the impetus for
‘The New Office Campaign’ project by Japan’s Ministry of International
Trade and Industry, which accelerated corporate interest in ergonomic seating.

Zaken (a Japanese abbreviation of ‘Posture and-Chair Study Committee’)
was established in April of 1991 through financial support from the Japan
Institute of Posture Research. The objectives of this committee are: to help
organizations evaluate chairs; to provide users with information to improve
their seated comfort; and, to promote an exchange of information between
users and manufacturers.

This book is an outgrowth of this initiative. Originally based on the Pro-
ceedings of the 1989 Second Internationali Symposium on the Science of
Seating (Tokyo), it included fifteen papers from participants in seven
countriest. This was the first such symposium since the 1968 International
Symposium on Sitting Posture, organized by Dr Etienne Grandjean, and held
at the Swiss Federal Institute of Technology.

* It should be noted thai this attention is presently centered in the West. The frequency and types
of physical problem of computer users in countries such as Japan are not well understood, but
appear less pronounced at this time.

1 This symposium was jointly sponsored by Waseda University and the Japan Society for the
Promotion of Science. It was conceived and organized by Professor Noro, with the collaboration
of Rani Lueder, MS (US).

i My thanks to Mr Bill Marks, Dupont, for his insightful comments. (RL)
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The Symposium’s objective was to address a few of the myriad of questions
that remain regarding how to design ergonomic seats. Although a vast body of
research on seating in recent years has greatly advanced our understanding,
we are left with many gaps in how to address users’ discomforts and support
their activities. The answers that we have gleaned have only underscored how
much remains to be discovered.

e Some issues are ignored, because little research attention has been directed to them.
Such gaps may result, for example, from the difficulty of performing this research or
an absence of sources of research funding. A sampling of such issues may include:

What is the relationship between comfort and physiologic well-being?

Do users have an intuitive sense of how they should sit?

How does posture affect our emotions and awareness?

How does one reconcile the various trade-offs implicit in designing a seat (e.g., the
interaction of seat elements; the benefits of increasing support at the cost of pro-
moting movement)?

How can tomorrow’s technologies, such as artificial intelligence, be applied to
address seating requirements?

e Some issues have ‘fallen through the cracks’, between the questions commonly inves-
tigated by ergonomists, and the answers needed by manufacturers and users. Such
gaps may result, for example, from dogma (which besets all disciplines), resistance to
paradigm shifts, or a limited understanding of the holistic interplay among seat con-
siderations. A sampling of such subjects may include:

How does one begin to prioritize the costs and benefits associated with different seat
features?

How does one compare highly adjustable seats with ‘dynamic’ versions, which osten-
sibly reduces the need for user intervention?

What kinds of chair do special populations need (e.g., pregnant women, school
children)?

What user, task, and seat factors affect the kind and level of seat tention?

What are the implications of the wide variability in the population in the symmetry
and shape of the spine (particularly the degree of lumbar lordosis), and other individ-
ual factors on seating design?

e Frequently, research has been fragmented, and reflected national orientations. Corre-
spondingly, our attention is often limited to the perspectives imparted by our society.

The contributions we offer here, all fully revised and updated, cannot provide
conclusive answers to many of the broad spectrum of questions that need to
be answered, but we believe that they can stimulate new areas of research, new
design applications, and further the international exchange of information.

Kageyu Noro

and Rani Lueder
Editors

Tokyo/Los Angeles
August 1994
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