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INTRODUCTION

In spite of the strong.:aduinistrative measures against noise,
complainte are slowly increasing year after year in Japan and the
interference with daily life from noise is frequently experienced.
When we look at the environment where our houses- are located, we hear a
lot of complaints against so-called neighborhoocd noise like that of air
conditioning devices, noise from musical instrumentse, cries of domestic
gnimals, noise of drainage in apartment housés. People themselves
produce sounds in their various activities.

At this etage we must know the actual circumstances as to how much and
how many sorts of noise the Japaunese people are exposed to from day to
day, and how they feel about their acousticsl environments. Then we
can form a scheme to reduce the environmental noise in the future,
From this point of view the authors have carried out the invee{:,isati.un

inte the daily noise exposure of Japanese city residents,” their

reaction to environmentel noise,? and mattere concerned®
PERSONAL NOISE EXPOSURE )

Daily noise exposure of typical Japanese city residents was investi-
gated and classified depending upon their profession, living environ-
meant, method of transit, activity and so -om, o

The equivalent continuous sound level Lpeq was ‘measured by an
integrating sound level meter, which can store Lpeq evary ten minutes
for 24 hours. The meter ig contained in & leather pouch which is worn
over the ehoulder, the microphone io clipped onto the lapel of a
person's jacket. The subject carriee the meter for 24 hours, and, at
the sgme time, .records his major activities of the day snd the times
on a sheet of paper. Furthermore, we aduministered a questionnaire to
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the subject in order to examine the relation between his response to
noise and exposure to it.

On the basis of our measurements, the cumulative distributions of daily
noise. exposure, Lieq?4, among 462 workers and 140 housewives were
obtained as shown in Fig.l. For workers, the total amount of daily
noise exposutd. varied from 62 dB to 92 dB, and the’ average noise
exposure was 72.7 dB. For housewives, on the cother hand, the minimum
LAeq24 was 58 dB and the meximum was 82 dB, and the average was 69.9
dB. From these results, we can see that 65.6 percent of workers and
45.7 percent of housewives are exposed to noise over 70 4B in LAeq24 as
far as our survey is concerned,. As we can expect noise levels to
increase in the future, we should strive to decresse noise exposure to
protect hearing ability.
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Fig.l Cumulative distribution of LAeq_Z& in workers ‘and hc:usewi..vea‘ ’

Other noticeable results concerning noise exposure of workers are ss
follows: Among different occupations classified into six capegories,
the skilled workers show the greatest average Laeq24, 75.6 dB, and the
office workers show the minimum, 70.7 dB. As for various activities,
the greatest mean Lieq is found in combuting and its value is 76.1 4B,
Motorbikes show the highest Lpeq (82.2 dB) among different means of
commutation. ’ . .

If we look et the sound environment of workere at home, the quantity of
Lpeq after returning howe has a significant correlation with that
during work., Similarly, housewives with gredter Laeq24 thow the
greater Lpeq while watching TV,
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The difference between Laeq24 of workers and Lpaeq when they feel
annoyed is around 4 - 5 dB whether he works at noisy site or nat.
This result suggests the existence of a kind of adaptation effect in
personal sound exposure.

RELATION AMONG ENVIRONMENTAL WOISE, PERSONAL NOISE EXPOSURE AND
RESPONSE OF PEOPLE TO IT

Our next survey was carried out te find the relation among
environmental noise, personal noise exposure and response of people to
noige. In the survey, the personal noise exposure of people as well
as the environmental noise outside their houses was measured by the
same type of meters mentioned previously. Subjects' responses to
noise were obtained in a questionnaire form. The total number of
subjects was 147 including 125 housewives and 22 self-employed males,
and all of them lived in the central area of Tokyo.

Relation between environmental noise and personal sound exposure
In a single trial of measurement, two seté of 144 Lpeq's every ten.
minutes were obtained: one set was Lieq: of environmental noise around
the residence and the other set showed personal sound exposure, We
¢onsidered here the nine quantities derived from both sets of data
regpectively. They include the 5-percentile exceeded value obtained
from cumulative f!_istljibution.cq_ryre for 144 Lapq's, which is indicated
herg by L5, Other quantities are L10, L9g, L95 for the same cumula-
tiva frequency distribution éurve, the A-weighted equivalent continuwous
gourid level Ld for daytime (7:00 - 22:00), the equivalent sound level
Lp for nighttime (22:00 - 7:00), and the 24 hour average sound level
Ldn obtained after the addition of 10 dB to Lieq from 22:00 to 7:00.
The mean values for these 18 measures are shown in Table 1, where the
number of samples is 147. In the table, data for houses facing the
main street and their inhabitants are also shown along with those for
houses not facing it and their inhabitants.
As seen from the table, difference in noise level between both

Table 1 Nine values of personal sound exposure and environmental noise,
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conditions of house location {whether it faces the main street or not)
is about 10 dB in each these meagures as far as the outdoor noise level
is concerned, As to personsl sound exposure levelg, there is little
difference {n’both house locations except for Lg5 and Log.
We calculated the correlation coefficients between outdoor gverage
sound level (OL) and personal sound exposure level (IL). Though the
correlations are small, in general, ILgp and ILgs5, which corvespond to
the lowver level in a day, have the largest correlations with the
outdoor levels, These ILgg and ILgS are the sound expogure levels in
nighttime, as a matter of course, and this fact means that the
residents liviag in moisier area suffer relatively large exposure to
noise in nxghttzme from environs. The contribution of ILgp te the
daily sound eéxposure is small, however, since the sound corresponding
to IL90 'is negligibly small as compared with the daily exposure.
Contributions of some factors Lo personal response to noise
Personal response to noise depends not only upon noise level but also

upon various factors complicatedly. Seven factors were taken up here,
and the dependence of-persomal responses on them was analyzed with the
"theory pf quantification (II}". As the levels of noise, some

adequate weasures were “selected from 18 kinds of value shown in Table 1
according to the meaning of each response itenm. The results for four
reeponse itemg are shown in Table 2.

In the "annoyance of road traffic noise”, noise level shows by far the
greatest coutribution to ‘the inhabitant's response among seven factors.

Table 2 Partial correlatidn coefficients between four response items
and each of seven factors, and the correlation ratie,

Aoncysnce for Boad Tralffle Nelsr TV L Badio Intarfecance
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Mreeulon of Road 0.12 ¢.10 0.0é 4. H. 9.07 0.08 a. 11 o. bn 0.0 0,22 ¢.12
Halpa Level 0.3 O.48 O.43 Q.43 o.44 ﬂ 0.3
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Furthermore, if we adopt OLgjp among various measures of noise climate,
the correlation ratio between measured and predicted responses gives
the largest value. OLgQ0 can be said, therefore, to be a good measure
for predicting the annoyance of road traffic noise.

In the "interference with listening to radio or TV sound" and the
"interference with conversation”, the contribution of noise level to
the inhgbitant's response is small as compared with that in the
annoyance of road traffic noise. The greatest correlation ratic is
obtained here, too, when OLgp is adopted as a measure of noise, In
the “interference with falling asleep”, on the other hand, the sound
exposure levels were taken up as the measures of noise, and the
adoption of Ilgq or ILp resulted in the greater correlation ratio
rather than OLgg did.

THE INFLUENCE OF SUBJECT'S OWN VOICE IN HIS ROISE DOSE

In our method of measuring the noise exposure through a microphone put
on one's lapel, it imevitably picks up the subject’s own voice as well
a8 external sounds. The influence of subject's own voice on his
hearing may be different in its character from that of externzl gounds.
We tried to determine the share of subject's own voice in his noise
dose and already presented some data on it.* In this section we will
show somewhat precise data concerning the uttersnce level and the share
of subject's own voice in hia daily noise exposure, which were measured
by using the newly developed instruments. The dazily noise exposure
level , the utterance level and the total time of speaking in a day
were observed for 24 subjecta. The results are shown in Table 3. 'In
this table LO means Lpeq24, which includes the voice of the subject, Ll
is the Lpeq excluding the energy of his own voice, and L2 is the Laeq
during his utterance. We can see from the table that each mean level
is almost the same between housewives and studenta. The subject No.Z4
is a teacher of an elewentary school, and every level is the highest
among subjects, though the time of her utterance is not so long.

If we calculate the mean of the difference between L0 and L1, it is 2.8
dB for housewives, 1.8 dB for students and 5.8 dB for tesachers.
Further data will be presented in the near future.

SUMMARY

Outline of our personal noise exposure survey is described above.
Some of the results obtained until now are ag follows:

1) A large percentage of workers and housewives is exposed to sound
over 70 dB in Lpeq24, which is the limit recommended by USEPA for the
protection of hearing. We wust pay attention to our noise exposure in
dgily life, even though the scund energy of our own voice is elimimated
from the sound exposure.

2) The long-term impregssion of environmental noise arocund owur
residences is found to show a large correlation with the vesidual noise
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Table 3 The relation of daily noise exposure level, utterance level
and total time of speaking.

Subjecta No. LO Ll L2 T{nec)
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outside the house rather than with personal noise exposure,

3) The short-term impression of mnoise in our daily life is influenced
by our noise exposure.

4) Only a small correlation is found between the personal noise
exposure of residents and the level of environmental noise arocund
residences except for nighttime,

5) People who work in noisy spot are apt to be exposed to a relatively
loud gound gt home and to watch TV with a loud sound.

We are still working on our survey. As a result, it is found as a
tendency that the difference between the level of noise from external
scurces observed outside the house and that measured in a bedroom
increases along with the increase in noise level outside the house.
If this is true, it is puggested that people who live in noisy environ-
meant contrive to reduce the external noise intruding into the house.
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