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Facts

- In @ normal business life, @ human being spends an averoge of 80,000
hours sitting.

- 80 % of the population suffers from back pain.

Action Hoalmy Back

- Back problems are the main reasons for docior visits.

- Back problems are one of the main reasons for early retirement.

Aetion Hualy Back

- 1/3 of the population between 35-50 suffers from back pain.

Fnssarch of the BIK

- 1/3 of all work obsence is caused by muscle and skeletal illness

Main reasens for back problems

- Office furniture that is not ergonomically formed to fit the human body.
- Too long / improper s'rl!in-g

- Static sifting

- Reach area ergonormics
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Solutions

The use of an optimally edjusted Grahl office chair leads fo proper sitting, and reduces the
frequency of back pain.

Goals:

- Optimal workstation design

- Promote movement at the workstation. (By alternating fasks.)

- Interruption of static siffing jobs. (Breaks for movement.)

- The use of products that can be adjusted to fit the shape of the human body.

- Learning how to care for the bock.
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Pilot study from the University of Frankfurt:
The offects of fatigue on the back musculature

The longer the upright sitfing position can be maintained without fatigue,
the less strain is put the vertebral discs.

Grahl DUO-BACK plays an essential roll in prometing an upright sitting
position through the adduction of the shoulder blades.

By observing the beginning and end test values we see that the back
mustles are mare fatigued whils sitfing in a stondard chair than in a DUO
BACK.

Changing the load on the verlebral discs often is important to keeping them
healthy.

gev nped from an In a test, the bock muscles of both persons fested showed more elecirical
r

adic paint of

activity in the back while sitfing on a conventional chair than on a Grahl
chair, which was developed from an orthopedic point of view.

Next to active breaks for movement, is correct posture while sitting at the
work place of the utmost importance for back care. This is greatly affected
by the characteristics the chair being used.

THS gy How strongly the different office chairs can affect the neck and back
muscles is shown in the pilot study. How low the increase in muscle activity
was while sitting en @ Grahl chair, developed from an orthopedic point of
view, is reflected in the low fatigue of the tested muscle groups.

The knowledge aained from these studies teaches us to design our office
BUC-BACK chairs to promote dynamic sitfing. The construction of the GRAHL DUO-
BACK offers various possibiliies for the development of a back friendly
work place.
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Prof. Dipl.-Phys. Matttias Brinig:
Proper and relaxed sitting

The GRAHL DUO-BACK makes relaxed but proper sitting posture possible

The dual bockrest is supporied in the middle so that when you lean back,
the lower portion of the backrest swivels forward. This moverment turns the

pelvis up.

Becouse the bockrest hugs the waist, the thorox is lifted. This con lessen the
weight on the lumbar vertebra by up to 20 Kg.

The backrests alse provide good suppert during movement ta the side, This
provides many possibilities for the user to move while working.

By the way, the GRAHL DUO-BACK which was originally designed for office
waork, is also being used in rehabilitation.
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Toni Hochreutener, kloten (Switzerland)
The swivel chair with the rucksack affect

The GRAHL DUO-BACK offers optimal requirements for dynamic sitting.

The lumbar vertebra is relieved fo o maximum.

DUC-BATH in 8
wark chair

The GRAHL swivel office chair is o werk chair. It completely fills the
requirements far the activating of support muscles.

This office chair promotes upright sitting and supports the normal organic
functions of the body.

The GRAHL DUO-BACK is not a lounge chair. It is a chair that promotes
variotion between tension and relief in the back muscles.

Sitting on o GRAHL DUO-BACK causes a back muscle pressure-massoge-
phenomenon to begin. Without weight load of course.

Whoever changes from forward, fo upright, to a leaning back posifion on
this ingenious, good posture promoting office chair, not only prevents
fatigue in the posterior, but also in the loteral and onterior muscle groups.

Thanks to the unlimited mevement and adaptability of the dual bockrests,
a rucksack like massaging affect on the entire back musculature, especially
in the most burdened lumbar area has been achieved.
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The padded elbow rests, which are mounted on the sides of the chair are so
cleverly designed sa that they can be adjusted to fit any body size. The padded  Loume
suppert area makes it possible to sit on this chair and work without putting

pressure on the elbows.

This highly adjustoble support is the most ideal aid for the suppert of the spine
that | have found so far.

The upright pesture, which this chair demands of the body, requirss the exertior The bady
of the abdominal muscles. This causes the positive activation of the pelvic
muscles. Which in turn pusheas the lower torse down. With the activation of the
pelvic muscles the GRAHL DUO-BACK is of particular value to women.

The parameters of the GRAHL DUO-BACK are so vorioble that it can be DUD-BAEK with
adjusied fo fit all body shapes and sizes, and the individual needs of the user |7
through the adjustments of seat height, distance between the dual backrests,

backrest height, seat angle, height of the arm rests and adjustable elbow

supports. These chairs are alse sturdily built, and guaranteed to last.

vitan
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Dr. Med Werner Wilhelm:
An orthopedic appraisal

The backrest is of the utmost importance when it comes to endurance and
efficiency at o seated work place. It is especially important for the health of
the back when we consider the ever-growing number of seated jobs.

DUDBACK makes

ks Through the combination of the permanent, forward ond backward leaning
sting

movement, and the new mobile individual backrests, it is possible fo work
with the back supported in almast any position. Through this the Grahl
swivel chair actually makes dynamic sitting possible. Especially because the
individual backrests follow back movement during side to side and back
and forth movements.

Dynamic sitting is of extreme imporfance fo good health and work
efficiency.

Preper walstsupsart The GRAHL DUO-BACK optimally fills the requirements for o good
backrest, fo provide the proper amount of support for the waist and back.

Supported, seated movements such as side to side movement, leaning bock
and furning are made possible by the tri-oxis movement of the backrests.
This also allows for a greater reach area without having to rofate the seat.
A greater reach area is especially important for today's computer and
industrial work areas.

The requirements set forth by Prof. Schoberth and other scientists for the
design of a swiveling office chair are filled in the highest measure by the
model designed by Prof. Brinig.

stecactyippeon) The GRAHL swivel office chair relieves tension in the back muscles and

provides relief " . 0y . 3
vertebral discs, and prevents circulation problems in the legs and pelvic
area by providing bolanced, seated support in every pasition.
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Due to the new backrest construction, the GRAHL swivel office chair offers the A% fe poasibiliny of
g, N 4 . - frequent changes

possibility of frequent changes in position, with the feeling of good back

support in any position. This allows longer, fotigue free sitfiing.

The new backrest alzo supports the natural back activity. This prevents back Fravesticn of Injusiees
fatigue. The new canstruction helps to prevent back injuries caused by long
ferm sitfing.

The GRAHL swivel office chair can have o positive affect on existing back e pmleiolancc ety
problems. Beeause of this it can alse be recommended for schools, industry
and even o modified version for the automobile industry.
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Professor Dr. med. habil. Theodor Peters: A long
term test with the GRAHL Ergomatic DUO-BACK

The tested GRAHL swivel office chair complies fully with all modern
industrial medical requirements.

GRAHL elbow rests have been very positively rated in the areas of industriel
medicine and ergenemics. The padded elbow rests prevent pressure pain in
the elbows, and possible resulfing nerve domage.

By raising the number of the arms on the chair base from 5 to &, the fip-risk
foctor has been reduced by more than 7%. Due fo the axis of the rollers, the
base rodius has been reduced from 650mm to §10mm. This greatly
reduces the risk of tripping over the cross feet.

The seats are large and well formed. Seot height can be veried by the use
of a large bowed lever. The bockroke adjustment provides good back
support and minimizes pelvic rofation fo the rear. Especially when the seat
is tilted slightly forward.

The farm of the front edge of the seat prevents pressure points on the thighs
and calves. Therefore the circulation is not blocked at any fime.

The dual backrests that make the DUO-BACK so unique, confarm optimally
to the shape of thorox.
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They should not put pressure of the torso. For this reason the concavity of
The backrest must, as with the tested chair, anly extend to a certain paint.

The dual backrests not only support in the forward and backward metion
{anferior - posterior] but also in the side-to-side movement. Thus relieving
the stress on the lumbar vertebra by holding on to the relatively strong
thorax. | see this support as the sirength of the dual backrests.

The dual backrests have sufficient freedom of movement, both vertically and ™= sdjusiment conrals
Horizontally. This and the adjustability of the backrest height through the
large, practically designed hand knobs make it possible to fit individual
needs exceptionally wall.

It is possible to adjust the height of the DUO-BACK bockrests while seated.

Graohl's ERGOMATIC DUO-BACK office chair with elbow rests makes it DU
possible to promate or even to provoke dynamic sitting and work behaviar. ™™
The Grahl DUO-BACK principle fills the requirements for efficient back RN A bl -

&l the reguirements

support in the forward sitting position (lower support), The middle siting
position (middle support], and rear sitting position (upper support), through
the design, construction, and through the individual adjustment possibilities.
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Dr. med. Edgar Berbuer:
The DUO-BACK Appraisal

Experiments in the loboratory showed that all of the criteria set forth for an
office chair by Schoberth were filled.

DUC-BACK s o
signitic provement

The development of DUO-BACK is a great improvement in the areo of
dynamic sitting ond because of this improves the health ond comfort ot the
work ploce in on excellent manner.

Supports dynamic It especially supperts dynamic sitfing ond makes postural changes much
easier,

sitting

e Because of the ideally mounted back rests which follow almost every
i mavement, the back is optimally supported in every pasition. Even while
leaning for back the thorox can be rototed just as well as in the forward
position. The back is even optimally supported when leaning back at 45
degrees with one arm honging at the side. You con actually lounge in the
DUO-BACK.

Melgtht achistatly &3 Laboratory tests, and tests done in various work places have shown that the
DUO-BACK meets all requirements for an office chair. It promotes dynamic
sitting in an excellent way. That means the ability to easily change positions
without loss of support. When the height of the back rests is optimally
adjusted fo size of the body, the DUO-BACK conforms outstandingly to the
body in every working position. It fits like o shell around the body and
supparts it.

st body size

Saabiefom wising Becouse of the design of the backrests the DUO-BACK is suitable for any
office work place. It is especially suitable for computer work areas, as well
as conference and executive workrooms. The DUO-BACK achieves
optimum body support in any position without impeding the movement of
the extremities.
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Dr.cec.troph. F. Heidinger / Prof. Dr. med. Dr. Ing. W. Diebschlag:
Industrial Medical Appraisal

The adjustability of the backrests has been rated very positively. On one ThA v O
side they have o very large height adjustment area, which allows them to o
be fit to the individual size of the user. On the other side is the brand new

width adjustment, which allows the backrest to be fitted to the individuals

lateral profile.

The DUO-BACK, backrest supports the thorax very well, thus relieving the
strain on the lumbar vertebra. Furthermore the DUO-BACK, backrest with
it's pendular movement, which flexes to meet postural changes, (reaching
io the side) provides support for the back in various positions.

The special armrests {elbow supports) were rated very positively and are o
recommended asset to any work place where a high level of lower arm anc
hondwork is necessary.

The elbow supports present an interesting variation far the relief of strain
In the shoulder area in jobs where the lower arms and hands needs to be
maved freely. The large adjustment range of the elbow rests, including the
height and loteral adjusiments has been rated as beneficial.

The elbow rests make it possible to werk with the upper arm and lower
arm af a physiclegically faverable, joint-resting angle of 100°

Very positively rated was the height adjustment of the armrests on the
tested chairs, with an odjustment range of 75mm in the required area.
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Technical University of Dresden: The sitting comfort of a
modern ergonomic office chair in comparison

Overall rating good In @ test of usefulness in @ computer work area, the Grahl office chair was
rated good, with a tendency toward very good.

All of the ratings for the design of the Ergonom 67 were of least good.
Form and funcsanality The expert's positive rafing was confirmed by the festing personnel. The
form and functionality of the Ergonom 67 was especially highly rafed

according to the standards of an ergonomic office chair.

Problems in the neck and shoulder areas were actually reduced by the use
of the adjustable elbow supports.

o rare The Grahl ERGONOM 67 DUQ-BACK with dual backrests, and elbow
supports were clearly superior fo conventional office chairs in the areo of
seated comfort. In a verbal survey of the tested personnel, the majerity
preferred the Grahl DUO-BACK over o conventional chair.

The realization of healthy and active sitting has been fulfilled by the GRAHL
ERGOMNOM &7.

According fo the actual state of knowledge, supported by user
questionnaires, it is recommended to use an office chair, such as the
GRAHL ERGONOM 67, which supports active, and passive sitting.
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The flexibility of the DUO-BACK backrests is achieved by the use of a
flexible rubber meunt. The dual backrests allow free movement of the
spinal column and prevent pressure on the lower spine.

The height and leaning adjustability of the backrests ore stepless.
Harizontal adjustment of the individual backrests is possible. The backrest
as well as the seat (height and slope adjustable) can be locked in any
position.

Test results show that the technical, construction of the GRAHL ERGONON
67, as o DUO-BACK model promotes healthy and active sitting.

working well

Uniguwe DUO-BACK mountings
allow froe mevement

Siccesshul design
and construction
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Physiological connections

Vertebral disc pressure in different bady pesitions, as compared fo the
pressure while sitting in a DUO-BACK, in %:

2%
Lyt

S0% relief
i threugh the
Siiting in & BUCHBa K
DUC-BACK Swivel chair
100% Standing
140% it a pearmal
sstting position

170% in & static

sitting position

4 B M WRME N M5 M

80% is the criticol load limit.
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Different body positions:

Lardosis:
Even sirain on the

wnrtnbenl discy

S4orm:
The spine’s &
Lumiar vertebra

Vertsbrase with

ealify tabde dises
wl atver u slipped dine
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Results

First study: GRAHL DUO-BACK
Frequency of seated positions with and without backrest

With backrest in contact with
the back

Fnclining back postion
Overall + 10%
DUCBACH - 27%
it ehairs - 2%

Middle - Upright pasitian
Overull - 38%
DUC-BACK - 40%

Other chairs - 31%

DUO-BACK - 4%
Other chairs - 1%
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Withoul back rast comtec)

Middin - upright posstion
Overnll - 16%
DUC-BACK - 13%

Othar chairs - 25%

Lasasing fomward
Cvnrall - 28%

DUDBACK - 20%
Oehor chalrs - 4%

Conclusion:
- In conventional chairs, 66% of all persans sitting in the middk: and R s 14
frontal positions, sat without backrest contact, Test condutad at
Btate wuthoites
- The use of the DUQ-BACK swivel office chair reduced this
percentage by about 50%,
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Results

Second study: GRAHL DUO-BACK with Ergo-arm. Relief of problems.

Meck 24%

DUC-BACK with Cervical vertebra 5%
Eibow suppart
armrosts

Dorsal vertebra 8% Shoulders 30%

Upper arms 18%
Lumbar vertebra 3%

Cervical vartebra 2% Meck 12%

d adjustabie
anmrwans Dessal vertebro 9%

Shoulders 12%

U &%
Lumbar veriebre 33% ERYE
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Meck 21%

Shoulders 30%

Regular adjusssbily armrists

Cervical vertebro 6% Neck 15%

Upper arms &% Shoulders 12%
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