When man was a hunter-gatherer, standing, walking,
Ilving down were the predominant postures adopled by
hirm for work and rest. He sguatted while doing chores
like drawing water from streams or lakes or while
washing, eating, and defecating. The time spent
on the activities during which he had to squat
was very less. As he took to farming, and
began settling down and interacting
socially, the proportion of time
for sitting and squatting
gradually increased. ﬁ

CHAIRS
- the human factor

K.Munshi Professor of Design
Indian Institute of Technology, Bombay
Powai, Mumbai - 400 076 email : munshi@idc.iitb.ernet.in

why do we sit?

When we stand, many muscle groups contract, that is, they work hard to keep ourjoints of the foot,
knee, hip and the spine locked to maintain the posture. Blood and fluids tend to accumulate in the lower
limbs. The heart has to work harderto pump blood overa greatervertical distance fromthe toes. A
standing person, therefore, spends alot of energy even without doing any work.

This higher energy consumption and accumulation of certain chemical products (lacticacid) in the
contracted muscle groups causes fatigue and pain. To relieve this fatigue we sit.



Sitting takes the pressure off ourfeet, legs and excess workload off the heart. The back supportand
armrests of a chair keep the back and the shoulder muscles relaxed. The resultis that the body spends
much less energy.

Though this could be achieved by lyingdown, we cannot lie down anywhere; so an intermediate
posture - sitting on a chair.

Certain tasks necessitate asitting posture. Thesetasks are essentially compulsions of modern society.
Reading. writing, having extended conferences, watching television, driving cars, flying aeroplanes, or
those tasks whichrequire free and precise body movements, like watch repairingand diamond

polishing, are some of them. Such tasks cannot be performed effectively in any posture exceptsitting.

Sitting is good for operating foot controls because the sitting posture gives stability to the body. We can
conclude that a seat or a chair is a device which helps us to perform many tasks more effectively
without unduly tiring ourselves.




Sitting postures

1. Sitting to work at a surface, like writing, cutting vegetables orassembling electronicparts, driving a
vehicle, repairing awatch or eatingat a diningtable.

2. Sitting to work withouta work surface, as while knitting, reading a book, sitting to monitor (watching
things happen) like watching television, or gamesina stadium, ora concert ina theatre, ina tourist bus;
sittinginfront of a display panel to monitorvarious functions of anindustrial plant.

3. Sitting to relax, like leaning back in a chair at home aftera day's work or ina park.

In each of the above categories, the posture is different. So, there should be different types of seats for
each. As we move from category 1 to 3, the angle of the backrestincreases with respectto the vertical;
the level of comfortincreases because we move towards asupine posture froman upright position.

A good seat

An all purpose chairdoes not exist but one can have a good chair to suit individual tasks. One must
definitelyavoid using chairs that force us to adopt the wrong posture.

The first criterion of a good chair isthat it should support the pelvis, spine, legs and arms. It should
neitherbe too high nortoolow. In a high chair, the feetand legs dangle, the pressure underthe thighs
increases, hampering the blood flow to the legs and makingthem numb. In a low chair, the thighs are
not adequately supported. This causes fatigue. To get up froma low chair, one spends more energy.
Naturally, if done often, it makes one tired.




While sitting onagood chair, the feet should rest firmly on the ground. There should notbe a gap
between the seatsurface and the knee end of the thighs. This part of the seat should be well rounded
and softso that itdoes not diginto the knee cap). The depth of the seat should be such that while
keepingthe feetfirmly onthe ground, one should be able toleanright back against the backrest at the
lumbar region (the small of the back).

The seat should be cushioned with asoft but firm material so that pressure onthe buttocks s fairly
evenlydistributed. If the cushionisvery softand thickthen one sinksintoit. This makesitdifficulttoget
out from. If the cushionis soft and thin, the buttocks touch the hard surface underneath, thereby losing
the effect of such cushioning. The upholstery should be textured to prevent slipping and should
preferably be made of woven materials like cottons and hand looms so that it breathes and ventilates.
The backrest should also be cushioned for full support, but the cushioning material should be softer
than that used forthe seat. the lack of support at thisregioniseitherdue toimproperseatdepthor
wrong contours of the backrest - the cause of many back pain and slipped disc.
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The heightand the angle (withrespecttothe vertical) of the backrest should increaseas we go from
category 1 sitting postures (chairwith table) to category 3sitting postures (rest chair). Where the person
works at a table, the lumbarregion should be well supported, where he just monitors (category 2) the
backrestshould also support the upper part of the back and shoulders. Armrests should be provided, as
the unsupported weight of the arms causes fatigue in the shoulder muscles. The backrestanglesin this
kind of chair can vary from5 degrees to 15 degrees.



For the relaxing posture (category 3) the backrest should be high enough to supportthe neck as well as
the head. The angle fromthe vertical could be as much as 60 degrees. A negative orrecessed head
support where the back of the head restsin a wedge-shaped recess, prevents the head from dropping
sideways if the sitter dozes off. This type of head supportis also useful for bus and aeroplane seating as
it firmly holds the head and stops head wobble, caused by sharp turnings orvibrations. italso prevents
nausea.

"articulated footrest"

A chair should also allow for changes of posture and for flexing the trunk, legs feet and arms. This can be
achieved by providing "articulated footrest" with the chairorwork table ( a good example is arailway
room chairwhere the leg support can be swiveled out of the armrests whenever needed). Independent
footrests orfoot stools or ottomans also allow the lifting and lowering of the feet.



Anotherway to cater for postural changesisto provide springloaded and/or pivoted backrests. Pivoted
and forward inclinableseats helpin stretching the body and changing the posture periodically. The pivot
of the seat shouldideallyalign with the hip joint of the person seated.

choosing a chair

back and seat
pivot aligned
to hip joint

Define the task and choose the chair for the specified task.

The body and feetshould get firm support.

The backbone should retain the natural curve while sitting.

The back should be supported well, particularly at the lumbar region.
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5. The cushionsshould be adequate - firmeron the seat pan and softeron the back.
6. Theupholsteryshould be wovenanditshould breathe.

7. Independentarticulation of seatand backis desirable.

8. Thechairshould allowoyu to adoptvariationsin postures.
9. Dispense withthe armrestonlyif the task demandsit.

10. oFotrestsshould be looked for.



11. Forrelaxingandloungingchairs, see thatthe head rest, neckrestis provided.

12. An appeaarnce of comfort or thicker cushions do not always mean comfortable chairs. Sitinit,
feelit, tryit andthen useit.

13. Irritants should be looked for. Ina good chair you should find none and you should be able to
forgetyourself whenyousitonit.

A good chair should be interactive - responding to the body movements and facilitating correct
posture, particularly during work. The seat as well as backrest should independently move abouta
point which corresponds to the hip joint of the body.

It should allow the feetto rest firmly.



