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—Improving the Quality and Comfort of Surgery through Visualization of
Body Support by Backrests
OFERBEx—
Kageyu Noro (UOEH,Japan ,Waseda Univ. and Ergoseating,Ltd),

1. Introduction:Time line of my seating
research
Fig.1 shows a timeline illustrating the major events
from the original paper by Wu et al. in 1989 to the
Seating/Sitting Workshop at the University of
Salerno in Italy in 2024.

Seating/sitting work shop 2024

the paper by Oyama et al. in
the journal "Work". 2022

A 2021
@003 Aelon ergonomics critera

202%% Ergonomics

2006 HFES session in S.F. ]
on transparent touch

3 A collaborative research
on Zen sitting

o Pelvic support by Wu et al.
the journal " Ergonomics” .

Fig. 1 A time line of our research on seating excerpt

Regarding the chair for surgeons, Oyama et al. have
described its mechanism in detail, so readers are
encouraged to refer to the journal “Work”.

In this report, we will discuss the comments made by
the development team of the Aeron chair at Herman
Miller regarding pelvic support by Wu et al. Namely, it
is mentioned as one of the ergonomic criteria of the
Aeron chair. Next, we will explain why the backrest of
the surgical chair is designed as a thick cylindrical shape.
Finally, as a progress report, we will address the
communication between the chair and the surgeon.

2 “The Benefits of Pelvic Stabilization™

Regarding the 1998 paper by Wu, Miyamoto, and
Noro, the development team of the Aeron chair (Herman
Miller) expressed the following views in the booklet
"The Benefits of Pelvic Stabilization." Here is a quote
from it.

“The design problem focuses on creating a back
support that maintains the pelvis in its natural forward

tilt when sitting upright. Recent studies show that a
wedge-shaped "pelvic support" «.

As stated in the aforementioned quotation, the
importance of the pelvis is highlighted by Moes, C.C.M.
(1998), who points out that the angle of pelvic tilt,
particularly the tilt in the sagittal plane, is a crucial
variable in fields such as physical therapy and the study
of seating pressure distribution. This "tilt in the sagittal
plane" has gained sudden attention since last year,
thanks to wearable devices developed by Sato and others.

On the other hand, the development team of the Aeron
chair has limited their approach to attaching PostureFit
to the backrest, claiming it as pelvic support.

fan

Size of three supports (mm}

i

Fig.1 Aeron chair with PostureFit (outlined in white)
Fig.2 Upper right diagram Wau et al.'s pelvic support
Fig.3 Right photo_The actual object

The wedge-shaped "pelvic support" mentioned in the

quotation seems to have been left unaddressed. The
fundamental cause of this issue lies in the structure of the
chair, specifically at the junction between the backrest
and the seat. Noro (1989) points \(
out that this issue is located in the ~ ~ A
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triangular area depicted in the
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diagram. e

Figure 4: The support of the chair's triangular section
(dashed line), which is important for upper body stability.
Nikkeiren Public Relations Magazine, Keieisha, June

1989, p.68
2 A comfort cylinder

This relies on the three-classification theory of tactile
perception by D. Katz (1925), discussed in the session
"Revisiting Sitting: Cross-Cultural Aspects of Seating"
at the 2006 Annual Meeting of the Human Factors and



Ergonomics Society. Tactile perception is hypothesized
to be classified into three types: surface touch,

transparent touch, and bottoming touch. Among these,

transparent touch is said to refer to the perceptual

phenomena during the transient process of sitting, and
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Fig.5

Two vertically
aligned

comfort cylinders

the comfort of the cushion part of a sofa, which is made
by layering multiple materials, may be significantly
influenced by tactile perception from the transparent

touch (Sato, 2020)”. From another perspective, it is

called a transient response. Therefore, to expect tactile

perception from the transparent touch, the cushion

thickness was increased. Sato developed a cushion

indentation measurement device and conducted an
analysis of the relationship between the depth of

indentation and comfort.
A fumiture company in Hita City, Oita Prefecture,
developed a prototype single-seat sofa using these

comfort cylinders, which was tested by citizens in June

2023.

3 the communication between the chair and

the surgeon.

The sliding mechanism of the backrest is also

explained with photographs in the study by Oyama et al.

The preferences of physicians regarding the slide

positions are shown in Figure 5. Additionally, the

increase and decrease in pressure on the back and the

comfort level resulting from sliding the backrest are
reported by Oyama (2022).
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Slide Position of the Backrest Specified by Each Subject

The responses obtained from
a simulation conducted by 14
doctors at the exhibition hall
of the Kitakyushu International
Conference Center.
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Fig.5 Slide position specified by 14 doctors

As a system to facilitate communication with doctors
during position adjustments, we present the Sensor
Link and its usage example (Fig. 6).

BCChir App. Lt
t.J

“ “E‘rgg[.i ice
16ch.

Ana og/gigita sensors

Fig.6 Left: System's sensor link ~ Right: Dr. Kenji Ibj,
Director of Akune Eye Clinic (Kagoshima)

4 A Few Words to Herman Miller Inc.

The session "Cross-Cultural Aspects of Seating" held
at HFES in 2006 served as a catalyst for establishing
a relationship with Herman Miller Inc. in Michigan.
The Noro Laboratory at Waseda University, Nagano-
Komagane branch, received a generous supply of
equipment from the company. Above all, I am most
grateful for the profound impact that the company's
remarkable creativity has had on me. I would like to
express my heartfelt gratitude to Herman Miller Inc.
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