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— Abstract —

Ambulatory Blood Pressure and Heart Rate of the Workers
Exposed to Industrial Noise

Young Kee Kim, Tae Joon Cha”*, Joo Hyun Byun, Kwang Ook Koh, Yong Hwan Lee

Department of Occupational Medicine, and Department of Internal Medicine™
Kosin University Gospel Hospital

Objectives : This study was carried out to evaluate the effects of industrial noise on
blood pressure and heart rate.

Methods : Resting blood pressure, hearing loss, and general characteristics of the 102
subjects who were engaged in a factory in Pusan were measured from March to June for
two years, in 1998 and 1999. With noise dosimeter, noise exposure level was measured
from 8 A.M. to 4 P.M. Ambulatory blood pressure and heart rate were also measured
every 30 minutes from 8 A.M. to 10 P. M.

Results @ Controlling for age, smoking, and Quetelet’'s index, in subjects of under 40
years old exposed to higher than 85dBA, noise exposure and systolic blood pressure had a
statistically significant correlation, and the same result was obtained in all subjects. The
daily variability of ambulatory blood pressure and heart rate were observed in older than
40 years old group, but only heart rate in under 40 years old.

Conclusions : The blood pressure and heart rate would be elevated when the workers
exposed to noise. And in under 40 years old, the systolic blood pressure was elevated to
the workers exposed to higher than 85dBA.

Key Words : Noise exposure, Ambulatory blood pressure, Heart rate
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Table 1. Characteristics of the subjects undergoing ambulatory blood pressure and heart rate monitoring
by age groups and intensity of noise exposure

Mean+SE
20-39 years old 40-59 years old

<85dB 85dB< <85dB 85dB<
Number 14 20 16 52
Age 34.3+£1.3 35.2+0.7 46.8+1.0 45.9+0.6
Work duration 8.9+1.2 7.2+0.9 15.4+1.4 14.4+1.0
Resting SBP* 122.6+1.0 123.7+1.0 124.8+1.9 125.2+1.1
Resting DBP' 81.1£1.8 80.2+1.3 83.6+1.4 81.1+£0.6
Resting HR' 75.7+2.3 80.9+£2.0 78.9+1.4 77.7£1.0
Quetelet s index 22.4+0.6 21.6+0.5 22.6+0.5 21.0+0.3
Hearing loss 64.3% 85.0% 81.3% 92.3%
Smokers 42.9% 70.0% 56.3% 65.4%

* Systolic blood pressure in mHg, 'Diastolic blood pressure in mHg, 'Heart rate in beats per minute
There were no statistically significant differences between each groups in all variables.

mmHg
|
= (85dB |
140 - >85dB |
120
100
8:00 10:00 12:00 14:00 16:00 18:00 20000 22:00

TIME

Fig. 1. Ambulatory systolic blood pressure of the subjects under 40 years old
according to noise level by time of day.
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Table 2. Ambulatory blood pressure and heart rate of workday by noise exposure

Mean=SE
<85dBA 85dBA< P-value

20-39 years old

SBP (mmHg) 124.1£3.2 130.6+2.3 0.100

DBP(mmHg) 78.4%+1.6 81.5+£1.8 0.288

HR(beats per minute) 75.7+2.3 82.0£1.5 0.022
40-59 years old

SBP (mmHg) 129.5+2.9 130.0£1.5 0.877

DBP(mmHg) 84.6+1.8 83.8+1.1 0.714

HR(beats per minute) 81.8+2.3 80.8%1.1 0.683

SBP : Systolic blood pressure,

DBP : Diastolic blood pressure,

HR : Heart rate

mmHg

100 -~ 1
= ( 85dB 3
- > 85dB

80

60

8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
TIME

Fig. 2. Ambulatory diastolic blood pressure of the subjects under 40 years accord-

ing to noise level by time of day.
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Fig. 3. Ambulatory heart rate in subjects under 40 years old according to noise
level by time of day. = BPM : beats per minute

mmHg
—= { 85dB
140 = > 85dB J
120
8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
TIME

Fig. 4. Ambulatory systolic blood pressure of the subjects older than 40 years old
according to noise level by time of day.
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100 i"' ¢ 85dB
| = > 85dB
80
60l . e e e
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Fig. 5. Ambulatory diastolic blood pressure of the subjects older than 40 years
according to noise level by time of day.
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Fig. 6. Ambulatory heart rate in subjects older than 40 years old according to
noise level by time of day. BPM : beats per minute

Table 3. Bivariate correlation coefficients among noise exposure, age, work duration, hearing loss,
Quetelet’s index and ambulatory blood pressure and heart rate in all subjects

Variables NE Age WD HL Smoking  Quetelet SBP DBP
Age .012

WD -.057 531"

HL .160 371t 257"

Smoking -.207 141 .035 -.087

Quetelet -.049 .005 -.018 -.109 134

SBP .239* .070 .092 162 -.123 .002

DBP 152 .303" 153 -.054 .043 .382" 417!

HR 1130 127 .084 170 -.149 -.137 267" .322"

NE : Noise exposure, WD : Work duration, HL : Hearing loss, SBP : Systolic blood pressure,
DBP : Diastolic blood pressure, HR : Heart rate
*p<0.05. 'p<0.01
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Table 4. Bivariate correlation coefficients among noise exposure, age, work duration, hearing loss,
Quetelet’'s index and ambulatory blood pressure and heart rate in 20-39 years old subjects

Variables NE Age WD HL Smoking  Quetelet SBP DBP
Age -.037

WD -.336 585"

HL 122 197" -.057

Smoking -.413* .113 .253 -.147

Quetelet -.155 .016 .180 .262 .072

SBP .394* -.126 -.300 -.044 -.384" -.147

DBP 107 .226 .075 -.098 -.014 212 .440"

HR .288 .080 -.134 217 -.100 -.313 .119 .228

NE : Noise exposure, WD : Work duration, HL : Hearing loss, SBP : Systolic blood pressure,

DBP : Diastolic blood pressure, HR : Heart rate
*p<0.05, "p<0.01

Table 5. Bivariate correlation coefficients among noise exposure, age, work duration, hearing loss,

Quetelet’'s index and ambulatory blood pressure and heart rate in 40-59 years old subjects

Variables NE Age WD HL Smoking  Quetelet SBP DBP
Age -.166

WD -.037 .246*

HL .162 .283* .186

Smoking -.059 .353" .002 -.066

Quetelet .018 -.012 -.091 -.090 .165

SBP 124 .069 177 .208 .016 .073

DBP .153 1192 .051 -.138 .088 472" .397"

HR .006 .079 .100 141 -.168 -.054 .333" .348"

NE : Noise exposure, WD : Work duration, HL: : Hearing loss, SBP : Systolic blood pressure,

DBP : Diastolic blood pressure, HR : Heart rate
*p<0.05, 'p<0.01
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Table 6. Partial correlation coefficients among ambulatory blood pressure and heart rate and each vari-

ables controlling for age, smoking and Quetelet’'s index

SBP DBP HR
B P-value B P-value B P-value
All subjects
Work duration .065 518 .000 .998 .016 .873
Hearing loss .156 122 —.154 125 .119 .240
Noise exposure .239 .017 .192 .056 124 .219
20-39 years old
Work duration -.260 151 -.123 .504 -.170 .353
Hearing loss —-.062 7136 -.097 597 132 472
Noise exposure .379 .032 157 .391 .260 151
40-59 years old
Work duration 173 .166 .054 .670 .079 .529
Hearing loss .205 .099 -.185 137 1120 .339
Noise exposure 137 274 .210 .091 020 .875
SBP : Systolic blood pressure, DBP ; Diastolic blood pressure, HR : Heart rate
A44 NS 2N 5 dvke A7 v vk o= gziEr. 9l W9 1289 3o wd
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