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A Study on Noise Exposure Dose and Blood Pressure
in an Automobile
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Dept. of Environment, School of Kvunghee University

ABSTRACT

This study was carried out to investigate age, noise intensity, work pericd, hearing loss at fre-
quencies, hypertension and to examine correlation of the total quantity of noise exposure(Dose)
and blood pressure (Response) In the auto industry during May 1987 -- December 1987. To perform
this study 65 workers were tested.

Results of this study were as follows :

1. In frequency analysis, the C5-dip phenomenon occurred around 4000 Hz.

2. Between under of ten years group and over of ten years group, average hearing loss value was
statitically significant (P {0.05).

3. The prevalence of hypertension of 65 workers was 7.84%.

4. At 90dB(A) over and 10 years under and workers in the 20's group, the total quantity of noise
exposure{Dose) and systolic blood pressure(Response) were statistically significant (P {0.0%).

5. At under 10 years of work period group, the total quantity of noise exposure(Dose) and dias-
tolic blood pressure{Response) were statistically significant (r=:0.234, P {0.1),
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Table 1. General characteristics of workers in the automobile industry studied

Classification Mean + S. D. Range
Noise intensity, dB(A) 92.8 + 5.4 84.5~102.3

Age, years 32.6 £5.1 21~39

Work period, years 6.6 £ 5.1 0.5~15.5
Average hearing loss, dB 325+ 5.2 15~45
Hearingloss at 4000Hz, dB 50.8 + 12.5 25~90

Blood pressure, Systole 118.8 £ 11.7 100~160

mmHg Diastole 79.5 £ 9.8 60~110
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Table 2. Distribution of workers by age, work per-
iod and noise level

\V;Zgii};d 10yrs. under 10yrs. over
B Total
=90 >90 <90 >90
20~29 6 15 0 0 21
(9.2)  (23.1) (32.3)
30~39 8 22 7 7 14
(12.3) (33.8) (10.8) (10.8) (67.7)
Total 14 37 7 7 65
(21.5) (56.9) (10.8) (10.8) (100.0)

Note : Percent values are presented in parentheses.

Table 3. Average age, work period, and noise level

(%)

Classification Age,

Work period, Noise intensity,

Range of noise  Workers of 90 Workers

Mean + S.D. Mean +£S.D. Mean=+S.D. intensity,dB(A) dB(A) over
20~29  263+19 2.7+2.0 94.1+52 84.8~102.3 16 a
I (24.6) (32.3)
30~39  355+£3.0% 8536 9.2+55 84.5~102.3 28 4
(43.1) (67.7)
X 21 21
<O0dB(A) 335+ 4.6 7.6 +4.1 86.0 + 1.2 84.5~88.7 2
0 (32.3) (32.3)
>90dB(A) 32157 6.1+ 4.1 96.1+3.3"™  90.3~102.3 U 4
(67.7) (67.7)
< “ . 37 51
<l0yrs 311447 50+3.1 93.3+ 5.3 84.5~102.3
I (56.9) (78.5)
MOyrs  37.9+ 13 12417 91.0+55 84.7~102.3 7 14
(10.8) (21.5)
=P €0.005

Note : Percent values are presented in parentheses.
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Table 4. Hearing loss by frequency Mean + S.D. Unit : dB
Classification 500Hz  1000Hz  2000Hz  4000Hz  8000Hz  Average  No.of hard
hearing loss of hearing(%)
20~29 302+66 238+61 22.6+59 50.9+155 426+243 31.9%55 18
I (85.7)
30~39  30.6+73 249+48 250+84 50.7+107 376158 328450 39
(88.6)
<90dB(A) 324 +67 248+42 255+88 526+131 37.6£167 338+52 19
1 (90.5)
90dB(A) 20.54£7.1 24458 23671 498+12.0 40.0+£20.1 31.9%5.1 (8284)
Sl0yrs  30.2+7.3 244%56 238+69 489+ 127 3894199 31.8+52 3
. (84.3)
YOyrs  3L4+64 25.0+42 257 +10.2 57.7 £88° 404+ 162 349%43* 14
(100.0)
*P0.05
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Table 5. Blood pressure by age, work period, and noise level
Calssification Blood pressure, mmHg  Mean+S. D, Range A hypertensive (%)
20~24 Systole 116.7 £ 10.8 100~ 140 1
L Diastole 76.2 + 9.0 650~100 (4.76)
30~39 Systole 119.8 £ 12.0 100~160 3
Diastole 81.1 £ 9.8~ 60~110 (6.82)
<90dB(A) Systole 116.7 + 10.4 100~140 1
1 h Diastole 776 £ 9.7 60--100 (4.76)
590dB(A) Systole 119.8 £ 12.2 100~160 3
Diastole 80.5 + 9.8* 60~ 100 (6.82
<10yrs Systole 120.0 £ 12.2 100~160 4
- Diastole 79.4 + 10.4 60~110 (7.84)
|
510yrs Systole 114.3 + 8.2 100~130 0
Diastole 80.0 £ 7.6 70~90
*P<0.1
I (Age) II (Noise intensity) [l (work period)
Table 6. Dose —response
Total quantity of Blood pressure, Correlation coefficient(r)
Classification noise exposure, Response
Dose (x) Systole(y;) Diastole(y:) x and vy, ¥ and vy
20~29 461775 + 339523 116.7 £ 10.8 76.2 £9.0 0.5126* 0.2064
30~39 1434489 + 615843 119.8 +12.0 81.1 +£9.8 0.2168 0.0468
I =90dB(A) 1208873 + 659323 116.7 £ 10.4 776 £9.7 0.2688 0.2454
>90dB(A) 1077919 + 725915 119.8 +12.2 80.5 £ 9.8 0.2934** 0.1929
=10yrs 854712 + 524193 120.2 £12.2 79.4 + 1G.4 0.3134** 0.2340*
>10yrs 2087461 + 363702 114.0 £ 8.2 80.0+76 0.2518 0.1694
*P<01
*P<0.05

I (Age) II (Noise intensity) Il (Work period)
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