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Experimental Study on Critical Forces Causing

Accidental Falls of Elderly Workers
by Hisao NAGATA *

Abstract . According to the results of the analyses of occupational accidents, elderly workers
are apt to fall on the surface. These accidents come mainly from the physical degeneracy of
standing ability. In this report, it was aimed to research the critical forces causing accidental
falls of elderly workers in various actual standing postures.

When a worker slips or trips on the floor, the cause is considered to be by a sudden change
of body balance. To justify this, a new test device was set up by use of the principle of catapult
so as to give a sudden dynamic movement to the subject’s body. On the other hand it was
considered to give the subject a very slow static movement. In this report, the other test devise
was made in order to compare the characteristics between the dynamic and the static forces.
For the subjects five elderly males (mean age: 64) and five young workers (mean age: 22.
6) were tested in the experiments. Critical forces to cause a fall were examined from 16 directions
around a standing subject. Various standing postures on the footing boards, on stairs and on
floors were implemented. At the first stage of the experiments, analyses were carried out by
using the simple theory of leg-mechanics and observations on contacts of foot-sole just when
falling through a pedo-scope. ~

According to the results of the dynamic experiments, critical forces of elderly workers were
lower than these of young workers by about 30 to 50 %. Especially for elderly workers, thumbs
and other fingers of feet could not sufficiently play the role of supporting their bodies against
sudden movements. In the case of the static experiments, the large difference between the groups
of younger and elder workers could not be found, that is, elderly workers also could follow
the changes of forces produced by slow movements of body. New technique and devise for
measuring the critical dynamic forces of human standing postures can also be applied to evaluate
suitable dimensions of hand rail , heel heights of shoes, etc. in regard to preventing them from
falling. ‘ '
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Photo. 2 Measurements of critical dynamic forces.
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of critical dynamic forces.
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