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Abstract: In this study, we assumed two types of evaluation: short-term and long-term. For example,
if we administer a questionnaire on seat comfort immediately after a participant has been sitting on
the chair, it is a short-term evaluation, while if it has been administered some time after, it is long-
term evaluation. It is thought that there are significant differences between these two types
evaluation. The aim of this study was to clarify the differences between the short- term evaluation
and long-term evaluation by questionnaire. We defined short-term as within 10-20 minutes and
long-term as within five days. The questionnaires, which included 35 questions, were administered
to 23 participants, all of whom were office workers. The number of office chairs used in the
experiment was six. Results showed that the short-term evaluations tended to be more positive than
the long-term evaluation on about a half of the questions. It was also found that participants tended
to give a higher evaluation on questions related to the back.
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long-term evaluation

1. Introduction

In this paper, we assumed two types of evaluation on seat comfort research: short-term and long-term. For
example, if we administer a questionnaire on seat comfort immediately after a participant has been sitting on the
chair (within about five-ten minutes), it is a short-term evaluation, while if we administer a questionnaire on seat
comfort after a participant has been sitting on the chair for about five days, it is a long-term evaluation.

Usually a short-term evaluation was employed on seat comfort research. It is assumed that there are significant
differences between these two types evaluation. Naturally, user has some postures when he was sitting on a chair.
It is thought that he will evaluate seat comfort of the chair after adding up the points scored in individual items
with seat comfort. It is thought that it is necessary to employ a long-term evaluation. But a long-term evaluation
has some demerits. For example, it takes time and subjects may have big load more than a short-term evaluation.
So, researcher on seat comfort almost employs a short-term evaluation.

In the case to employ a short-term evaluation, it is needed that we have same result when we employ a long-
term evaluation. But we don’t know the past articles to research the relation between a short-term evaluation and a
long-term evaluation. | compare the result employed by a short-term evaluation with the result employed by a
long-term evaluation.

This paper aims to clarify the difference of the result on seat comfort employed with each evaluation method.



2. Research Method

2.1 Questionnaire

I establish questionnaire (35 questions, Table-1) to evaluate seat comfort. These questions are decided based on
the questions which were gotten by the past study [2]. Also the questions which are used usually when we
evaluate chair/seat are included.

Subjects have seated on an office chair for five days from Monday to Friday. And they evaluate seat comfort
(five scale method for the questionnaire) at Friday evening.

Subjects seated six office chairs for this research every other week (Fig-1). So it takes 12 weeks a subject to
finish. The chair order which subject sits is set at random. Subject sits on usual office chair next week after they

sat on research chair.

Table-1 Questions (excerpts)

1. When you have changed your posture,
What do you feel the degree of following up with the seat pan and the back?
(very strong(+2),strong(+1),neither(0),weak(-1),very weak(-2))

2. When do you pose in a reclining position on the chair,
What do you feel the degree of slipping on the seat?
(very easy of slipping(+2),easy of slipping(+1),neither(0),
uneasy of slipping(-1),very uneasy of slipping(-2))

3. When you have changed your posture,
What do you feel the degree of support on the part of your thigh?
(very strong(+2),strong(+1),neither(0),weak(-1),very weak(-2))

3.1 What do you feel ‘good-bad’?
(very good(+2),good(+1),neither(0),bad(-1),very bad(-2))

4. When do you change your posture to a reclining position,
What do you feel the degree that your shirt slips off your body?
(very easy of slipping(+2),easy of slipping(+1),neither(0),
uneasy of slipping(-1),very uneasy of slipping(-2))

5. Can you change your posture easily?
(very easy(+2),easy(+1),neither(0),difficult(-1),very difficult (-2))

8. What do you feel the degree of fitting to the seat pan?
(very easy of fitting(+2),easy of fitting(+1),neither(0),
uneasy of fitting(-1),very uneasy of fitting(-2))

23. What do you feel synthetic seat comfort? (‘good-bad’)
(very good(+2),good(+1),neither(0),bad(-1),very bad(-2))
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Figure-1 research schedule and allotment of chairs

2.2 Object
Six office chairs in an office furniture maker are selected (Table-2, Figure-2) for this research. These chairs
have different function for reclining subject posture.

If six chairs are selected from several furniture makers, it is thought that these chairs will have uneven quality.

Table-2 The performance and cost of chairs

Chair  Firstsales Reclining mechanism Fix of back Cost(yen)
year

No.1 1961 rocking Not 5,000

No.2 1978 back shake(ff F£ 7% 1L ¥T) Yes 15,900

No.3 1980 reclining with seat pan Yes 49,000

No.4 1987 reclining with seat Not 69 800
) pan(Knee-tilt reclining) '

No5 2000 reclining with seat Yes 65.000
' pan(Ankle-tilt reclining) '

reclining with seat
No.6 2002 pan(Ankle-tilt reclining) Yes 39,800
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Figure-2 Office chairs for experiments

2.3 Subject and research term

Subjects are 23 office workers (12 males, 11 females) in A college. They are subjects with the age between 22
and 58(Table-3). They sat on research chairs over three days a week in office time. And they sat on over five hours
a day. The research was conducted in two terms as follows. Subjects were employed on each research.

1) From eighth at November 2004 to tenth at February 2005

(not included from twenty fifth at December 2004 to tenth at February 2005)

2) From ninth at May 2005 to twelve ninth at July 2005

Table-3 Subjects

sex age sex age
Male 30 Male 31
Male 31 Male 36
Male 40 Male 54
Male 41 Male 55
Group A Male 47 Group B Female 22
Male 48 Female 23
(2004/11/8 Male 55 (2005/5/9 Female 31
~2005/2/10) Male 56 ~2005/7/29) Female 35
Female 25 Female 47
Female 37 Female 57
Female 38 Female 58
Female 45
average age(male) :43.7age  average high (male):166.5cm average weight(male):68.0kg
average age(female):38.0age  average high (female):255.0cm  average weight(female):52.3kg




2.4 Analysis Method

The difference on the average of every question between a short-term evaluation and a long-term evaluation are
considered in this paper. Following numerical expression is calculated in every question.

1) (the average of a question on a long-term evaluation) minus (the average of a question on a short-term
evaluation)

2) (the standard deviation of a question on a long-term evaluation) minus (the standard deviation of a question
on a short-term evaluation)

We call the result of 1) “A-data” and call the result of 2) “S-data” in this paper.

2.4.1 Analysis of average

If A-data is over “0” (zero) or equal to “0” (zero), it means that we may use a short-term evaluation for seat
comfort. But if there is big difference, we must think that a short-term evaluation is not equal to a long-term
evaluation.

While, if A-data is much less than “0” (zero), it means that a short-term evaluation is high score more than a

long-term evaluation. In this case, we must be attentive to evaluate seat comfort with a short-term evaluation.

2.4.2 Analysis of standard deviation

If S-data is under “0” (zero) or equal to “0” (zero), it means that the scattering of a short-term evaluation is less
than a long-term evaluation. We may be able to evaluate seat comfort by a short-term evaluation.

While, if S-data is much more than “0” (zero), it is thought that a short-term evaluation is not equal to a long-
term evaluation. In this case, we must be attentive to evaluate seat comfort with a short-term evaluation.

Fig-3 is made based on these two data. The X-axis is made with A-data. The Y-axis is made with S-data. When
a point with A-data and S-data of a question is plotted on Fig-3, we can analyze the character of the question. For
example, if a short-term evaluation is almost equal to a long-term evaluation, a point of every question is plotted

nearby the original.
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Figure-3 View of analysis



But we don’t have a concrete criterion to judge in past papers. So, next criterion in this paper is assumed.

1) Average : If A-data on 33 and 20 percentage of subjects (a third of subjects = 8 persons and a fifth of
subjects = 5 persons) is under “0” (zero), it is assumed that a long-term evaluation is not equal to a short-term
evaluation and fall down.

2) Standard deviation: If the 33 and 20 percentage of the subjects (8 persons and 5 persons)is over “0” (zero), it
is assumed that the evaluations of the subjects vary widely.

And it is thought that a long-term evaluation is not equal to a short-term evaluation.

3. Result

3.1 The evaluation on the synthetic question of seat comfort

It is shown a tendency that the average score is higher from chair No1l to chair Noé6 little by little (Fig-4) [3].
From a viewpoint of the average score, seat comfort of chair No5 is highest in six chairs. The evaluation for chair
Nol is only minus. It means that seat comfort of chair Nol is not comfortable. The evaluation for chair No2 is
neither comfort nor discomfort. The average score of chair No5 is highest in six chairs on synthetic question.

Fig-5 is made by the view on Fig-3 for Question 1 and 2. There are cases for bad and good on each question.
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Figure-4 the result of synthetic seat comfort
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Figure-5 The difference between a short-term evaluation and a long-term evaluation on Question 1 and 2



3.2 Result to compare between a short-term evaluation and a long-term evaluation

A-data and S-data of every question are calculated in Table-4. There are nine questions which a short-term

evaluation is less than a long-term evaluation. These questions are shown on the dark gray zones in Table-4.

These are out of this criterion more than four chairs. These are Question No2 (the degree of seat slipping),

No3-2 (the quality of the degree of seat hardness at thigh), No12(the quality of the hand of seat material), No13-
2(the quality of seat width), No15(the degree of back width), No16(the quality of the adjustment of seat height),

No19(the degree of an impact when sit on seat), No20(the degree of a sense of stability) and No25(the total

evaluation of seat comfort).

There are seven questions which a short-term evaluation is less than a long-term evaluation on three chairs.

These questions are shown on the light gray zones in Table-4.

Table-4 All subjective evaluation for seat comfort
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These are Question Nol (the performance of back following), No9 (the degree of fit feeling at back), No9-2
(the quality of fit feeling at back), No10-2 (the quality of fit feeling at lumber), No13 (the degree of seat width),
No14-2 (the quality of seat depth), No18 (the performance of chair movement).

We have a tendency that evaluation falls down on 16 questions which are about a half of all questions. It is
thought that a short-term evaluation is little higher than a long-term evaluation.

If we can know usual fall rate on every question, we may guess a long-term evaluation with a short-term
evaluation. Average fall rate of every question in this experiment are shown in right column of Table-4.

Average fall rate is in the range of about 5-40 percentages. It is thought that Usual fall rate on every question is
different. While, the range of standard deviation is narrow.

So, these questions are classified at next three groups.

1. the group of questions about seat

2. the group of questions about back

3. the group of questions about posture change

Average fall rate in each group is calculated. Average fall rate in the group of questions about seat and posture
change is about 15 percentages. Average fall rate in the group of questions about back is about 30 percentages. It
is assumed that usual fall rate of average in the group of questions about back is more than other.

And there are about 7-10 questions which the average fall down except chair No2.

While, there are 19 questions on chair No2. As the reason for this result, it is thought that chair no2 have
different movement on reclining mechanism.

By the way; it is assumed that this subject evaluation may be under the influence of subject low consciousness
on the research with subjective evaluation method. But many subjects wrote some free comments on this
questionnaire. It is thought that the subjects had high consciousness for seat comfort. So, it is supposed that this

subject evaluation may not be under the influence of subject low consciousness.

4. Conclusions

The experiment which subject evaluates on seat comfort of office chair at a short-term and a long-term by
questionnaire was examined in this paper. This paper clarifies that there is a difference of subjective evaluation
between a short-term evaluation and a long-term evaluation. It is thought that subjects evaluate more comfortable
at a short-term compared with a long-term.

We don’t evaluate seat comfort with only subjective evaluation method. But we mainly research seat comfort

with this method at a short-term. So, we must be attentive to evaluate seat comfort by a short-term evaluation.

5. References

[1] When we are going to evaluate seat comfort of a chair, we have some methods. For example, there are the
distribution map of seat pressure and an electromyogram (EMG) and questionnaire. In this study, we are going to
discuss seat comfort of office chair based on by the result of questionnaire.

[2] Hideki Sakamoto and Mitsuaki Shiraishi, (2004) The transition of function of office chair at past world war 2:
Summaries of Technical papers of Annual meeting, 2004.8., Architectural Institute of JAPAN, JAPAN.

[3] Naturally, the fixed price of every chair is different. New chair is demanded good seat comfort. And new
mechanism is adopted at new chair. So, it is thought that seat comfort rise good in order of the age of sale.



6. Appendix

The followings are the questionnaire (pp.1 — pp.5) written by original language (Japanese).
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