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2. Falling Accidents and Evaluation of Potential Risk of
Fatal Falls of Elderly People*

by Hisao NAGATA**

Abstract; As the population of the elderly in Japan is gradually increasing year by year, and
at the same time the birth rate is declining, Japanese employees are tending to work until a
more advanced age. Accidental falls are causing a large number of deaths and disabilities, and
importantly the elderly are more liable to lose their balance, and to suffer fatal injuries by falls
than the younger. ,

Balancing ability is considered to be closely related to the occurrence of accidental falls.
There are many methods to measure the balancing ability of the elderly. For example, postural
activities have been observed as the displacement of the projection of body center of gravity,
and stabilographic methods are widely used to measure human balancing ability in the standing
posture. However, it is costly to set up the measuring system, including a computer, force plate
and recorder. It is not always efficient to use stabilographic methods system for evaluating the
balancing ability of the elderly, because the system is not effective enough to justify its high cost,
and necessary technical competence. The results of these tests are always shown to the elderly in
terms of physical test scores such as time, length, or force, which the elderly find difficult to relate
to, and the physical test scores are therefore not persuasive. Thus reasonable and acceptable
evaluation methods are required for job assignments, especially for elderly employees who do not
wish to change their jobs, even if their jobs are comparatively dangerous and subject to falls;
such as roofing, demolishing and steel erection. Further it is very important in evaluating human
ability to explain what the measured scores mean, otherwise employees will not understand why
they have new job assignments. ‘

A fundamental method for evaluating risk of fatal falls for the effects of aging was presented in
a previous reports (Nagata, 1988). The objective of this study is to refine that method, namely,
the method of cross matching of personal physical scores with the relative probable risk of a
fatal fall, for new safer job assignments. As single leg standing tests with eyes closed are very
simple, and currently popular in the field of occupational safety in Japan. This paper adopts
this kind of test, and an evaluation scale for the probable risk of a fatal fall is constructed.
As the ankle joint contributes greatly to stabilize during standing, a leg standing test with eyes
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closed is originally devised where the subject stands with only the toe of his shoe on a flat beam.
A jump step test, which shows the application of the above mentioned cross matching method,

is discussed in this paper.

I suggest the cross matching method which highlight the ralationship between these equations
for fatality rates and physical scores. It can be concluded that the elderly who can stand for less
than 2 seconds in a single leg standing test on a flat beam with eyes closed, for less than 8

seconds on a floor with eyes closed and jump less than 10 times in a jump step test must be very

cautious when they are engaged in dangerous jobs where they are liable to fall.
Keywords; Falling accidents, Aptitude test, Safety management, Elderly people
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a) standing on a floor b) standing on a beam

Fig. 2.3 Explanatory figure of balancing test
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Fig. 2.4 Directions of jump steps from a standing

platform in a jump step test
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Table 2.1 Single leg standing time with eyes closed and relative risk
in comparison with risk at the age of 20
FIERFBIBHREEE 20 A EEL L2EBRE
Age Y/Yo at Standing time with eyes closed (seconds)
group mean age ’
Standing on a beam Standing on a floow
A B2 Mean n S.D. Mean n S.D.
20-25 1.3 - 11.1 154 7.8 91.4 154 87.2
25-30 2.1 - 87 39 7.3 76.3 39  70.0
30-35 3.4 - 7.3 65 7.5 59.6 65  48.6
35-40 5.5 - 6.0 59 4.3 56.1 59 449
40-45 8.9 - 54 36 2.2 43.6 36  47.6
45-50 14.4 - 55 44 3.7 424 44  31.0
50-55 23.4 — 4.5 41 2.7 35.5 41 33.6
55-60 38.0 - 4.1 33 1.7 226 33 16.4
60-65 61.7 64.8P 3.3 41 1.8 13.9 41 10.7
65-70 100.2 157.9 3.0 30 2.1 11.1 30 9.4
70-75 162.8 425.9 2.4 43 1.2 83 43 9.0
75-80 264.4  1143.7 19 15 1.3 7.5 15 7.2
80-85 429.4  3077.9 1.6 6 0.5 6.5 6 5.4
85-90 697.5 8283.3 1.2 1 0.0 5.0 1 0.0

a

> The value at the age of 63.
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- Evaluation table for the elederly

BEBELNRE LEFER

Rank Relative risk  Single leg Standing test Jump step test
Y /Yo on a beam on a floor
(seconds) (seconds) (times)
Very cautious  Over 200/650* Below 2.0 Below 8 Below 10
Cautious 50 — 200/650 2.0—- 3.5 8- 17 10- 15
Ordinary 5 — 50 3.5- 6.5 17— 55 15— 22
Good 1 - 5 6.5 -11.0 55— 90 22- 30
Excellent Below 1 Over 11.0 Over 90 Over 30

a
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