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Study on Simple Methods to Evaluate Human
Balance of Field Workers :
by Hisao NAGATA *

Abstract ; A stabilometry system is widely used in the field of neurology, orthopedics and athletics
to register the excursions of the centre of gravity of the body in standing posture and to estimate
human balance. But it needs expensive costs for setting up a measure-system including a
computer, force plate, recorder, etc, and also needs special measuring skills. to manage a
stabilometer. Individual data of the gravity movements of human body obtained from a
stabilometer, that is, electrogravitiograph (EGG) can be analyzed by highly mathematical
techniques such as frequency analysis, etc., but results of analyses are characterized by the
deviations coming from wide shifts of individual raw data. Therefore it is not always efficient
to adopt the system as an expedient method to evaluate human balance of field workers because
of complicated measuring technique, and its insufficient reliability not corresponding with
economical costs of the system. ‘

Various kinds of balancing tests such as ramp test, walking test, and standing test are
considered and employed in Japan. One singled standing test with closed eyes is recently popular
in the field of industrial safety. It is very convenient to quantify the level of ability of human
balance of field workers without any expensive instruments. In this report one singled standing
test with closed eyes was modified into two methods, that is, one (method A) was very similar
to the ordinary test method, and the other (method B) was a newly devised method carried
out by standing on the board of 9cm width with tiptoe of a single leg with closed eyes. 646
male adults were examined by these two methods. In order to evaluate the measured value of
these two balancing tests, the average death ratio of slipping, tripping or stumbling accidents
on the surface during past 36 years from the year of 1950 to 1985, were calculated using the
data of the vital statistics of Japan in this report. :

The results obtained from measurements of human balance and the evaluations on the basis
of death ratio were as follows : ‘

1) Individual difference of measured values of standing time were not so small as the results

of other methods as shown in Fig. 5 or 6.

2)  Values of method A were about ten times as large as those of method B, but distribution
trends with ages were very similar.
3) The death ratio of falls on the surface was rapidly increasing with measured values by

method A, which showed below 7 seconds, but by method B, those were 2 seconds as shown
in Fig.7.
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4) The evaluation table by correspondent ages, estimated death ratio and category ranks
of human balance are described in Table 2. Therefore the measured values of standing time

can be evaluated the table.
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Fig. 1 Mean value of death ratio by falls
on the same level.
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Table 1 Average death ratio by falls on the same
level. (between the year of 1950 and 1985).
BfEIC & AEHOETE (1950—19854F)
(AB1075 Axt)

i BF | k¥
.45—49 1.02 | 0.19
50—54 1.18| 0.28
556—59 1.43 0.49
60—64 2.02 0.8
65—69 3.00 1.68
70—74 5.02 | 4.28

EWE | BT | T
0—4 | 0.39 | -0.21
5—9 | 0.14 | 0.07
10—14 | 0.12 | 0.03
15—19 | 0.17 | 0.04
20—24 | 0.26 | 0.0
25—29 | 0.30 | 0.05

30—34 0.40 | 0.07 75—179 10.22 | 10.87
35—39 0.56 | 0.09 80—84 21.64 | 27.43
40—45 0.75 | 0.13 85— 51.26 { 73.00
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Fig. 2 One foot test with closed eyes on a
beam and a foot position.
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Fig. 4 Mean value of one foot standing test with
closed eyes by ages and the width of beams.
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Photo. 1 A picture of balancing tests
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Fig. 5 All subjects'data plotted on a linear scale of age by one
foot standing test with closed eyes on a beam (male).
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Fig. 6 All subjects’ data plotted a linear scale of age by one
foot standing test with closed eyes on floors (male).
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Table 2 Evaluation table of one foot standing test with closed eyes.

(over the age of 20)
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