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Occupational Noise Exposure and Serum Lipids in Manufacturing Company
Workers

Eun Chul Jang

Department of Occupational and Environmental Medicine, Soonchunhyang University Cheonan Hospital, Soonchunhyang University College of Medicine,
Cheonan, Korea

Objective: The study aimed to examine the relationship between occupational cumulative noise exposure and serum lipids as risk
factor of ischemic heart disease.

Methods: Participants (n=1,175) were workers of the steel product manufacturing factory exposed to more than 85 dB(A) of noise.
We collected ambient noise and other materials monitoring data in workplace, laboratory test, and structured-questionnaires. Oc-
cupational noise exposure was defined as cumulative noise exposure calculated by duration of exposure and level of exposure. Se-
rum lipids were total cholesterol, triglyceride, low-density lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL) cholesterol,
and total cholesterol/HDL cholesterol. We examined the relationship between serum lipids and occupational noise exposure.
Results: In a noise exposure environment, 657 people (56.8%) worked for more than 10 years. Cumulative noise exposure increased
significantly as exposure duration and noise level increased. Cumulative noise exposure were related to total cholesterol (P=0.001),
LDL cholesterol (P=0.002), total cholesterol/HDL cholesterol (P =0.005) in correlation analysis. We conducted multiple linear regres-
sion analysis using the serum lipids and significant variables including cumulative noise exposure. We identified that total choles-
terol was significantly related to cumulative noise exposure (3=0.072).

Conclusion: We propose occupational cumulative noise exposure may be significantly related to total cholesterol.

Keywords: Occupational noise; Cumulative noise exposure; Serum lipids; Total cholesterol
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Jang EC * Relationship between Occupational Noise and Serum Lipids
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Table 1. Characteristics, work environments and cumulative noise exposures of

study subjects
Characteristic Subject Cumulative noise
(n=1,157) exposures (dB[A])

Age (yr)

30-39 552 (47.7)

4049 434(37.5)

>50 171(14.8)

(Continued to the next)
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Table 1. Continued

Characteristic Subject Cumulative noise
(n=1,157) exposures (dB[A])
Family history of cardiovascular diseases
No 993(85.8)
Yes 164 (14.2)
Cigarette smoking
Non-smoker 299(25.8)
Ex-smoker 300(26.0)
Smoker 558 (48.2)
Alcohol drinking
No 285(24.6)
1-2/wk 663 (57.3)
>3/wk 209(18.1)
Physical activity®
No 924.(79.9)
Yes 233(20.1)
Work duration of present company (yr)”
<5 698(60.3) 104.9+8.7
5-9 207 (17.9) 108.0+5.1
10-14 90(7.8) 1120+4.3
15-19 117(10.1) 112.2+50
>20 45(39) 1145+45
Duration of noise exposure (yr)”
<5 242(20.9) 98.1+6.3
5-9 258(22.3) 1056+4.8
10-14 190(16.4) 108.1£6.5
15-19 196 (17.0) 111.3+54
>20 271(234) 1128+7.0
Intensity of noise exposure (dB[A])®!
85-89 416 (36.0) 103.1+75
90-94 318(27.4) 106.9+7.4
>95 423(36.6) 1112+70
Use of ear protector
No 303(26.2) 107.0+84
Yes 854(73.8) 107.2+79
Hearing status”
Normal 1,001 (86.5) 106.4+8.1
Hearing loss 156 (13.5) 1115+65
Heat exposure”
No 670(57.9) 105.4+8.0
Yes 487 (42.1) 109.5+75
Carbon monoxide exposure
No 972 (84.0) 107.1£7.9
Yes 185(16.0) 107.3+89
Lead exposure
No 1(0.1) 109.8+0
Yes 1,156 (99.9) 107.1+£80

Values are presented as number (%) or mean + standard deviation.
“Intensive activity > 3 times/wk or moderate activity > 5 times/wk. "P<0.05 by Stu-
dent t-test, one-way analysis of variance.
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Table 2. Comparison of serum lipids by personal characteristics and work environment

Variable Total cholesterol Triglyceride HDL cholesterol LDL cholesteral Total/HDL cholesterol
Family history of CVDs 0.408 0.549 0.481 0.362 0438
No 195.4+337 1406+89.4 513114 105.8+183 40+1.1
Yes 197.8+323 1452+984 50.7+10.2 1072177 40+1.0
Cigarette smoking 0482 <0.001? 0.001? 0797 0.002%
Non-smoking 193.7+347 1241879 51.6+10.2 105.6+19.0 39+10
Ex-smoking 196.5+31.7 1345833 53.1+12.1 106.6+17.7 39+10
Current smoking 196.5+33.8 154.1+94.2 50.1+£11.1 105.9+18.2 41411
Alcohol drinking 0635 0.028" <0.001? 0.989 <0.001?
No 194.3+338 129.2+689 48.1+97 105.9+189 42+1.1
1-2/wk 196.0+£33.8 1440+96.2 51.7+11.7 106.1+18.0 39+1.1
> 3/wk 197.0+£32.3 141.2+907 54.1+106 106.0+18.1 38409
Physical activity 0.603 0.001? 0.861 0.110 0.031?
No 1955+34.3 1459+94.3 50.8+11.1 105.7+186 4011
Yes 196.8+30.3 122.8+72.1 528+11.7 107.1+16.8 39+1.0
Use of ear protector 0.5M 0.120 0.811 0.405 0.804
No 199.0+322 139.9+746 50.2+11.0 107.6+180 42411
Yes 196.5+34.4 1547912 499+114 105.9+186 41411
Hearing status 0.187 0.376 0.480 0.241 0.138
Normal 195.3+332 140.3+90.1 51.3+11.1 105.8+18.1 40+1.0
Hearing loss 199.1+354 1472911 506+11.6 107.6+19.3 4111
Heat exposure 0.118 0.164 0517 0.228 0.856
No 197.1+336 1444919 51.4£113 106.6+184 40+1.0
Yes 193.96+33.3 136.9+89.0 51.0+11.1 105.3+18.0 40+1.1
Carbon monoxide 0178 0.684 0.185 0.342 0.062
No 1952+336 1408+87.3 51.4£114 1058+ 184 40+1.0
Yes 198.8+33.1 143.7+107.0 50.2+10.0 107.2+17.7 41+1.1
Values are presented as number (%) or mean + standard deviation.
HDL, high-density lipoprotein; LDL, low-density lipoprotein; CVD, cardiovascular disease.
“P-value <0.05 by Student t-test, one-way analysis of variance.
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Table 3. Correlation between serum lipids and variables (coefficient)
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Variable Total cholesterol Triglyceride HDL cholesterol LDL cholesterol Total/HDL cholesterol
Age 0.161? 0.051 -0.074? 0.145” 01707
Body mass index 02777 0.268” -0.273" 0.268” 0.390°
Waist circumference 0273 0.291? -0.293? 0.259” 0.403"
Cumulative noise exposure 0.150% 0023 -0.017 0.093" 0.1279
Blood carboxyhemoglobin 0.089 0.155% 0.036 0.077 0.053
Blood lead concentration 0.033 0.019 0.019 0.059” -0.004
HDL, high-density lipoprotein; LDL, low-density lipoprotein.
P <0.05 by Pearson’s correlation.
Table 4. Multiple linear regression of serum lipid and variables
. Total cholesterol Triglyceride HDL cholesterol LDL cholesteral UEICIEESTToli{DS
Variable cholesterol
B P-value B P-value B P-value B P-value B P-value
Cumulative noise exposure 0.072 0.043 0.017 0.156 0.065 0.057
Blood carboxyhemoglobin 0.160 0.024 - - - - -
Blood lead concentration 0.066 0.021
Age 0141 <0001 -0.003 0.964 -0.075 0.007 0.116 0.001 0173 <0.001
Family history of cardiovascular diseases 0.015 0.319 -0.097 0.167 -0.010 0.705 0.016 0.580 0.009 0.327
Smoking
Ex-smoking -0.006 0.699 0.023 0.993 0.034 0.324 -0.013 0.704 -0.018 0.580
Current smoking 0.019 0.583 0.128 0.848 -0.108 0.002 -0.011 0.749 0118  <0.001
Alcohol drinking
1-2/wk 0.010 0.302 0.065 0.421 0188  <0.001 -0.008 0823 -0.146 <0001
> 3/wk 0.021 0134 0.041 0.232 0239  <0.001 -0.005 0890 0193 <0001
Physical activity 0.008 0.867 -0.154 0.029 0.068 0013 0.019 0.494 -0.052 0.047
Waist circumference 0262  <0.001 0318 <0.001 0293 <0001 0256  <0.001 03%  <0.001

Variables included in model are as follows: age, family history of cardiovascular diseases, alcohol drinking, cigarette smoking, physical activity, waist circumference, cumulative
noise exposure (total cholesterol, LDL cholesterol, total cholesterol/HDL cholesterol), blood carboxyhemoglobin (triglyceride), and blood lead concentration (LDL cholesterol).

HDL, high-density lipoprotein; LDL, low-density lipoprotein.
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