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Table 1. The questionnaires for inhabitant’s responses to infrasound exposure.
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(1) Measurement and analysis of infrasound.
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(2) Measurement and analysis of noise.

(A) sound level meter

(B) pistonphone

(F) (C) input-amplifier

(D) bandlevel-amplifier
(E) data-recorder

(F)oscilloscope
level-recorder

(G) data-recorder

(H) tevel-recorder

(1) oscilloscope

(J)real-time analyzer

(K) analyzer

(A) sound level meter

]
) J/ (8)
,I
—

©) ()

i

(F)

©

(B) data-recorder

(C) oscilloscope
level-recorder

(D) data-recorder

(E) level recorder

(F) oscilloscope

(G} real-time analyzer

(H) analyzer

(@)

|

(0

Fig.1. The schematic diagrams for measurements of infrasound and noise.
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Fig.2. The basal points for measurement of infrasound.
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Table2. The sound pressure levels of noise and infrasound (K-mansion).

mean (standard deviation) (dB)

noise infrasound noise infrasound noise infrasound
measuring points center value (Lg) upper limit (Ls) lower limit (Tgs)
gfjgnf%‘)’"f o | 75815  89.9(14) | 82.9(24)  94401.3) | 708(1.4)  85.7(17)
gftrgnft‘)‘m b | 80.420)  884(13) | 847(23)  816@31) | 76221)  T3.33.1)
‘(’f‘;ggt’)“f c | 67115 83435 | 69.1(15)  89.4(49) | 85.1(1.6)  79.2(3.5)
within a | s14@1)  74533) | 55.3(22)  80.0(26) | 468(24)  69.12.6)

Table 3. The sound pressure levels of noise and infrasound (K-apartment).

mean (standard deviation) (dB)

noise infrasound

noise infrasound noise infrasound

measuring points center value (Ls)

upper limit (Ls) lower limit (L)

};gnftl;’“ 546(17)  736(1.8) | 59008 79137 | 51519  85.7(L7)
over roof 4 61.4(2.0) 74.5(2.1) 84.5(2.1) 80.8(3.8) 58.8(2.0) 70.6(1.9)

(front)
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Table4. The levels of infrasound by three frequency bands (K-mansion).

(dB) 8pm
frequency band |measuring points| center value upper limit lower limit
a 92 96 88
2-80 Hz b o1 % 87
a 91 96 87
2-50 Hz b 90 o4 86
a 89 95 85
2-20 Hz b 88 92 83
Measuring points a and b are the same as in figure 2.
Table 5. The response rates to noise by sound pressure levels.
sound pressure level _ _ _ _
Ttems of noise (dB) 54 55—-59 60—-74 75
pressure feeling on ears 8.1 12.7 6.3 10.0(%)
reverberant feeling on chest and abdomen 2.7 42 0 0
unpleasant feeling to low sound 16.2 27.1 18.8 10.0
vibratory and dry sensation in pharynx 2.7 6.8 8.8 10.0
unpleasant feeling in larynx 13.5 144 113 15.0
itching sensation in nasal cavity 10.8 5.1 5.0 10.0
breathing discomfortness or cough 16.2 12.7 12.5 10.0
nausea 2.7 1.7 2.5 0
unstableness in mind 324 44.1 30.0 30.0
nasal bleeding 5.4 34 0 0
unpleasant feeling of gastro-intestine 2.7 9.3 3.8 10.0
hypertension 2.7 6.8 2.5 5.0
interruption of sleep 324 49.2 38.8 35.0
oppressive sensation in head 13.5 16.9 10.0 5.0
numbers of subjects at each sound pressure level 37 118 80 20
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Table 6. The response rates to infrasound by sound pressure levels.

Items

sound pressure level
of infrasound

—69 70-74 75-79 80—

(dB)

pressure feeling on ears

reverberant feeling on chest and abdomen
unpleasant feeling to low sound
vibratory and dry sensation in pharynx
unpleasant feeling in larynx

itching sensation in nasal cavity
breathing discomfortness or cough
nausea

unstableness in mind

nasal bleeding

unpleasant feeling of gastro-intestine
hypertension

interruption of sleep

oppressive sensation in head

10.1 5.0 73 10.0(%4)
3.8 5.0 0 0
15.2 133 104 30.0
13.9 33 10.4 35.0
16.5 18.3 11.5 30.0
8.9 15.0 7.3 25.0
20.3 18.3 135 30.0
5.1 5.0 2.1 5.0
30.4 333 21.8 45.0
5.1 6.7 2.1 5.0
10.1 6.7 7.3 20.0
7.6 3.3 31 5.0
30.4 36.7 17.8 40.0
6.3 11.7 9.4 10.0

numbers of subjects at each sound pressure level 79 60 96 20
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[{ (response numbers owing to infrasound) - (response numbers owing to noise)}/numbers of subjects]x100

[ itens ] ® B ! ! Ol ! ; | b
pressure feeling on ears =2 Qe %)
_2. 6 R
reverberant feeling on chest and abdomen 0
-0.2 -
unpleasantness to low sound 5.2
vibratory and dry sensation in pharynx 5.1
BT R Py
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BN R — =
itching sensation in nasal cavity 1.0
R — =
breathing discomfortness or cough 4.7
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nausea 2.0
[T JE—— **
unstableness in mind -5.3
-5.7
nasal bleeding e 1.0
0
unpleasant feeling of gastro-intestine .7
-5.3 =
hypertension 0
-2'6 .........................
interruption of sleep -8.0
-10.5
oppressive gsensation in head -4.0

Fig.3. The differences of pesponse rates between infrasound and noise.

**p<0.01 (critical ratio method).

——, number of subjects who live in infrasound occurring area (406);
------ , number of subjects who live in control area (38).
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Abstract

This study was performed to clarify the characteristic human responses to infrasound occurring
in daily environments. 444 inhabitants living nearby a rapid transit highway where not only
audible noise but also infrasound with considerable high sound pressure levels occurs, were
interviewed on questionnaires relating to their health status. This questionnaire was designed to
pick up characteristic responses to infrasound and noise. Relating to noise, the following items
were selected with a especially high response rate: “interruption of sleep”, “unstableness in
mind”. Relating to infrasound, the following items were selected with a high response rate:
“unstableness in mind”, “interruption of sleep”, “vibratory and dry sensation in pharynx”,
“unpleasant feeling to low sound”, “unpleasant feeling in larynx”, “breathing discomfortness or
cough”, “itching sensation in nasal cavity”. Comparing the responses to noise and to infrasound,
the following items were identified as more specifically characteristic responses to infrasound:
“itching sensation in nasal cavity”, “vibratory and dry sensation in pharynx”, “unpleasant feeling
in larynx” and “breathing discomfortness or cough”.




