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— Abstract —

The Association of Workplace Cumulative Noise Exposure and
Blood Pressure

Sang-Yun Lee, Jai-Young Kim", Hyoungjune Im, Kijung Yoon, Hongryul Choi®”,
Sangbaek Koh”, Daehee Kang, Soo-Hun Cho

Department of Preventive Medicine, Seoul National University College of Medicine,
Institute of Environmental Medicine, Seoul National University Medical Research Center,
Department of Health Research, Korea Institute for Health and Social Affairs”,
Institute of Occupational Medicine, Koje Hospital”

Objectives : The association of workplace cumulative noise exposure and blood pressure
was investigated in this study using cross-sectional design.

Methods @ The study population comprised 852 manufacturing male workers of whom
occupational health examination data, questionnaire and personnel records were available.
Workplace ambient noise monitoring data was used for calculating individual cumulative
noise exposure level. Mean of each systolic and diastolic blood pressure of occupational
health examination data was used for individual systolic and diastolic blood pressure
level. Possible confounding variables including family history of hypertension, smoking
habit, alcohol drinking habit were collected by questionnaire. On the basis of job location
and duration of work at the location, a cumulative time-weighted average noise level was
calculated for each workers. According to this cumulative noise exposure level, each study
subject was categorized as low noise exposure group, moderate noise exposure group, high
noise exposure group, very high noise exposure group. Among noise exposure groups,
mean of systolic and diastolic blood pressure was compared after adjusting possible con-
founding variables such as age, body mass index, serum cholesterol level, family history
of hypertension, smoking history, alcohol drinking habit.

Results : After adjusting possible confounding variables, noise exposure group was sig-
nificant explanatory variables for both systolic and diastolic blood pressure, and mean of
both systolic and diastolic blood pressure of very high exposure group was higher than
that of low exposure group.

Conclusions @ These findings suggested that the high cumulative noise exposure might
elevate the blood pressure.

Key Words : Cumulative noise exposure, Blood pressure, Cross-sectional study.
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Table 1. General characteristics of the study subjects

Chracteristics No. (%)
Age group in year

20-29 223 (26.2)

30-39 279 (32.7)

40-49 295 (34.6)

50-59 55 (6.5)
Smoking habit

ever 664 (78.5)

never 182 (21.5)
Smoking amount of smokers(pack - year)*

1-10 276 (41.8)

11-20 259 (39.2)

21-30 98 (14.8)

31- 28 4.2)
Alcohol drinking(frequency)’

seldom 119 (14.1)

1-2/month 277 (32.7)

1-2/week 366 (43.2)

3-4/week 67 (7.9)

daily 18 2.1
Cholesterol (mg/dl)

< 240 763 (89.5)

> 240 89 (10.5)
Body mass index

< 25 709 (83.2)

> 25 143 (16.8)
Family history of hypertension’

yes 125 (14.9)

no 712 (85.1)

*: Number of missing data=6, T: Number of missing data=5,
#: Number of missing data=15
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Table 3. Distribution of several characteristics among noise exposure groups

Low Moderate High Very high
Characteristics exposure exposure exposure exposure p-value
No. (%) No. (%) No. (%) No. (%)

Age group in year

20-29 184 (81.8) 26 (12.2) 7 (3.1 3 (1.9

30-39 25 (11.1) 84 (39.3) 9 (41.8) 67 (41.9) .

40-49 14 (6.2 86 (40.2) 108 (48.0) 78 (48.8) 0.001

50-59 2 (0.9 18 (8.4) 16 (7.1 12 (7.5
Smoking amount(pack - year)

Nonsmoker 43 (19.1) 61 (28.5) 42 (18.7) 35 (21.9)

1-10 143 (63.6) 47 (22.0) 54 (24.0) 26 (16.3)

11-20 43 (14.2) 63 (29.4) 85 (37.8) 74 (46.3) 0.001%

21-30 6 (2.7 34 (15.9) 31 (13.8) 21 (13.1D

31- 1 (0.4) 9 (4.2) 13 (5.8 4 (2.5
Alcohol drinking(frequency)

seldom 20 (9.0 33 (15.5) 38 (17.0) 27 (17.0)

1-2/month 94 (42.2) 70 (32.9) 64 (28.6) 42 (26.4)

1-2/week 89 (39.9) 85 (39.9) 102 (45.5) 74 (46.5)  0.009*

3-4/week 20 (30.8) 19 (8.9) 16 (7.1 10 (6.3

daily 0 (0) 6 (2.8) 4 (1.8 6 (3.8
Cholesterol (mg/dl)

< 240 210 (93.3) 183 (85.5) 202 (89.8) 144 (90.0)

> 240 15 (6.7 31 (14.5) 23 (10.2) 16 (10.0) 0.06
Body mass index

< 25 196 (87.1) 170 (79.4) 190 (84.4) 131 (81.9)

> 25 29 (12.9) 44 (20.6) 35 (15.6) 29 (18.1) 0.16
Family history of hypertension

yes 40 (18.0) 33 (15.8) 25 (11.7) 14 (8.8 0.04"

no 182 (82.0) 176 (84.2) 197 (88.7) 145 (91.2) '

* : Statistically significant by #* test

At (p<0.01, Table 3).
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Table 4. Parameter estimates of several variables in general linear model

Systolic Diastolic
Variables
B S.E P B S.E P

Body mass index(BMI)

< 25 reference - - reference - -

> 25 6.0 0.96 0.0001* 4.2 0.82 0.0001*
Cholesterol(mg/dl)

< 240 reference - - reference - -

> 240 0.83 1.2 0.47 0.65 0.82 0.43
Family history of hypertension

no reference - - reference - -

yes 3.0 1.0 0.004* 2.2 0.73 0.003*
Alcohol drinking(frequency)

seldom reference - - reference - -

1-2/month 0.17 1.1 0.88 0.14 0.79 0.86

1-2/week 2.2 1.1 0.04* 1.2 0.76 0.12

3-4/week 2.4 1.6 0.11 1.9 1.1 0.08

daily 0.48 2.7 0.86 2.3 1.9 0.22
Cumulative noise exposure group

low reference - - reference - -

moderate 0.018 0.97 0.99 2.3 0.69 0.007*

high -1.1 0.95 0.26 0.70 0.68 0.30

very high 2.1 1.1 0.045* 2.7 0.75 0.003*

Notes: For systolic blood pressure, R*=0.084 and p=0.0001: for diastolic blood pressure,

R*=0.096 and p=0.0001 in general linear model,

B parameter estimate, S.E: standard error, *: Statistically significant by t-test(p<0.05).
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