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Unwanted sound or undesirable sound






AR f 92 4m 3 fuw %%i £ 7 EMTM_M;
RFERER ML 4&&&‘%&#
%%’%‘ﬁ%ﬂféﬁ’ :"T“’Iil;’ét -—iz:m,;-*—%*ﬁ,
L/?Jﬁ'”érri » B fain T4
%iaﬁ'g% 1‘“’——% LR P
e RS FRIART R
Fend datl o Foan - LA 3

5 % ll'b ,P’E}?ﬁ ) ij ll'b ‘)'J °3 A ,,_’F

|

.—)\\
LA

C»lsb

g
o ¢
o

FIfl T 1452007/10/15






dBALeq24




The most common stressor

[ Noise is one of the most widespread pollutants
in the workshop environment.

[ Noise is a persistent environmental problem.




Division 44
Environment and Infrasiructure
Sector project: “Transport Policy Advice"




SPECIAL COLLECTORS EDITION

—

L — ....j.m__.q_m..,..i.r .
il 26 o i | .._jlﬂ

!

:llp'ulh the

i

NTER

WRITING CE










RE HEARLY 7 BILLIO AUDIO ARD W
DEVICES IMN HOMES AROUND TF
EVERY OF THEM §5 A PORTAL.
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THE DEAD ARE TRYING 10 GET A HOLD ©OF YOU
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Noise and health eftects

[] Noise exposure is associated with a number of
health effects, including:

B Biochemical changes
B Psychosocial responses

B Physical responses
B Well-being




Psychosocial responses
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Biochemical changes

[] Endocrinal change

] Autonomic nerve system




Physical responses

[] Hearing loss
1 Blood pressure change
[ Hypertension

[1 Cardiovascular disease risk




In Europe

[1 About 450 million persons are exposed daily to
equivalent noise levels of at least 55 dBA.

[] 113 million persons are exposed to equivalent
noise levels of at least 65 dBA.

[ 9.7 million persons are exposed to equivalent
noise levels of 75 dBA or more.




In US

[ 20 million persons are exposed to ordinary and
harmful noise level.

[ There are more than 28 million persons
suffered from hearing loss.

[] In them, hearing loss of 10 million persons
attributed to noise-induced.




Biologic mechanisms

[] These mark a common physiologic stress
reaction of short duration that occurs as a
consequence of the activation of the
autonomous nervous and hormone system.

[] The effect of noise on the auditory system is
transmitted to the Reticular Arousal System
and hormonal (hypothalamus-pituitary-
adrenal axis) activity may be activated.




Biologic mechanisms

[1 Stress can be the consequence of the appraisal
of noise.

[l A stress situation can lead to the following
effects, which are primary risk factors for
coronary heart disease.

1. Directly as a result of stress.

2. Indirectly stress may atfect human behavior
and thus can contribute to cardiovascular
disease.
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[1 0.0002-2000 ubars(dyne/cm?2)
[1 0-140 dB
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OUTER EAR " mipbLEEAR ! INNER EAR
(air conduction) (bone conduction)  (fluid conduction)

Malleus Auditory nerve
Incus Oval window

Pinna
Tympanic
membrane
(bulges inward)

Auditory canal Hair cells

Eustachian tube
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54 E R B (5dB rule)
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34 B R B (3dB rule)
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Trichloroethylene Arsenic
Xylene Mercury
Styrene Tin
Hexane Lead
Carbon disulfide Manganese
Toluene

Carbon monoxide

Butyl nitrite
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MNoise exposure L{
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Vegetatve responses
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Somatic and psychosomatic
respanses (blood dynamics,
hormanes, lipoprotein levels)

h |

Oynamic demographic, social, cultural, technological,
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Noise and Blood pressure




Study of noise exposure and high blood
pressure in shipyard workers

[] A cross-sectional and case-reference study

[1 Occupational noise exposure in a shipyard
company

[1 Higher noise environment >85dBA; lower
noise environment <8§0dBA

[1 Adjusted for age, employment duration,
BMI

[l Subjects: 4500-3748-2730-158-63

Am J Ind Med 1987



158 male workers from higher noise environment
had higher SBP and DBP than158 matched lower
noise exposure workers

Based on 63 matched hypertensive-normotensive
pairs from 2730 shipyard workers, RR of

hypertension among workers exposed to an over-
85-dBA acoustic environment, compared to those

under 80 dBA, was 2.38

Am J Ind Med 1987



Is hearing loss appropriate as a
noise exposure index?




Study of noise exposure and high blood
pressure in shipyard workers

[1 A cross-sectional study

[1 Occupational noise exposure; noise-induced
hearing loss

[] A dip shape of audiogram at 4000 Hz
1 Without family history of hypertension

[1 Subjects: 300-151

[l Adjusted for age, employment duration,
BMI

Int Arch Occup Environ Health 1987



[] R:=0.16 and 0.12 for SBP and DBP

[l There was no significant relationship
between hearing loss and blood pressure

[] Multiple regression and analysis of
covariance

[1 Hearing loss is not appropriate as a noise
exposure index

Int Arch Occup Environ Health 1987



Subjects standardized?




Effects of noise exposure and task
demand on cardiovascular function

[l Task demands: abacus and mental
arithmetic

[1 20 male and 20 female senior high school
student with equivalent abacus performance
rating

[] 6 experimental sessions(60, 85 or 90 dBA
white noise and task presence or absence)

[1 Time limit set for each session was 33 min

Int Arch Occup Environ Health 1988



Within-subjects design

Effect of noise exposure on task performance is
remarkable

Noise exposure tended to influence the performance
of male in abacus arithmetic

Effect of task demand on blood pressure was higher
than that of noise exposure

No interaction effect (noise exposure x task demand)
on blood pressure was found via analyses of within-
subjects two-way ANOVA

Int Arch Occup Environ Health 1988



Confounding factors
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Effect of smoking on hearing loss: quality assessment and meta-analysis

Kyoko Nomura, M.D., Ph.D.,**
Mutsuhiro Nakao, M.D.. Ph.D..* and Takeshi Morimoto, M.D.. M.P.H.?

*Deparment of Hyglene and Public Health, Tedkyo University School of Medicine, Iobachi, Tokyo, Japan
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Alcohol and Alcoholism Vol. 34, No. 5, pp. 741-749, 1999

FREQUENCY SELECTIVE EFFECTS OF ALCOHOL ON AUDITORY
DETECTION AND FREQUENCY DISCRIMINATION THRESHOLDS

P. Pearsonl, L. A. Dawe2 and B. Timney*

Department of Psychology, The University of Western Ontario, London, Ontario,
Canada N6A 5C2
Received 9 September 1998; in revised form 13 January 1999; accepted 10
March 1999




Cohort study




A Prospective Study of Noise Exposure
during Pregnancy on Birthweight

Am J Epidemiol
1996; 143:792-796




Blood pressure and BMI




Who has lowest blood pressure?




Comparison of BP in deaf-mute and
normal children

[1 A cross-sectional study

[l Subjects: 583 normal hearing children and
309 deaf-mute children

[] Deaf-mute subjects had lower blood pressure
[l R>=0.17 and 0.15 for SBP and DBP

Int Arch Occup Environ Health 1993



Hearing ability in Taiwan




Surveillance of Noise-Induced
Hearing Loss in Taiwan, ROC

Freguency and Mean of Hearing Ability (dB) at 4K Hz in
the Weakest Ear by Sex

<40 dB 40-55 dB =55 dB Mean
Sex n (%) n (%) n (%) Total (SD®

Male 4,267 (60.3) 1,607 (22.7) 1,200(17.0) 7,074 36.8(20.1)
Female 1,947 (82.7) 2781(11.8) 129(5.5) 2,354 29.7(15.1)

Total 6,214 (65.9) 1,885 (20.0) 1,329 (14.1} 9,428 35.0(19.3)

* 5D, standard deviation.
® 35 missing data could not be categorized.

Preventive Medicine 1998



Surveillance of Noise-Induced Hearing
Loss in Taiwan, ROC

Frequency and Mean of Hearing Ability (dB) at 4K Hz in
the Weakest Ear by Age

Age <40 dB 40-55 dB =55 dB Mean
(years) n (%) n (%) n (%) Total (sD)®
<20 306 (57.9) 32 (9.2) 10 {2.9) ads  30.7(11.0)
2029 1,462 (54.2) 185 (10.7) B89 (5.1) 1,736 26.0(15.8)
20—39 2,604 (70.3) 692 (18.7) 406(11.0) 3,702 32.9(17.5)
40-49 1,439 (55.5) 683 (26.4) 470(18.1) 2,592 39.4(19.3)
a0—-59 330 (39.2) 244 (29.0) 268 (31.8) B42  47.11021.2)
=G0 40 {26.3) 34 (22.4) T8 (51.3) 152 585.91(26.0]
Total 6,181(65.9) 1,870(20.0) 1,321 (14.1) 9,372° 35.0(19.3)

* 5D, standard deviation.
® 91 missing data could not be categorized.

Preventive Medicine 1998



Surveillance of Noise-Induced Hearing
Loss in Taiwan, ROC

Frequency and Mean of Hearing Ability (dB) at 4K Hz in the Weakest Ear by Industry

<40 dB 40-55 dB =55 dB

Industry n (%) n (%) n (%) Total Mean (SD)®
Food processing 235 (69.3) 66 (19.5) 38 (11.2) 339 36.4 (14.6)
Alcohol and cigarette manufacturing 666 (81.0) 110 (13.4) 46 (5.6) 822 30.4(16.7)
Spinning 522 (77.4) 122 (18.1) 30 (4.5) 674 32.5(14.7)
Paper products 498 (80.1) 99(15.9) 25 (4.0) 622 33.5(10.1)
01l refining 229 (62.1) 92(24.9) 458 (13.0) 369 32.8(20.4)
Chemical industry 318 (83.0) 52 (13.6) 13 (3.4) 383 35.9(13.1)
Steel making 827 (70.1) 201¢17.0) 152 (12.9) 1,180 34.3 (19.3)
Electric machinery manufacturing 485 (94.5) 21(4.1) 7(1.4) 513 31.0(6.6)
Ship building and repairing 788 (52.3) 430 (28.5) 290 (19.2) 1,508 358.6(21.1)
Power supplying 425 (73.8) 96 (16.7) 55 (9.5) 576 33.5(16.4)
Construction 80(37.2) 52 (24.2) 83 (38.6) 215 48.3 (22.7)
Transportation 276 (87.9) 19 (6.1) 19 (6.1) 314 15.5(8.3)
Metal working 65(78.3) 11(13.3) 7i(8.4) 83 31.5(20.1)
Weapon manufacturing 43 (72.9) 8(13.6) 8(13.6) 59 39.0(20.2)
Other or missing 1,121 (62.7) 345(19.3) 324 (158.1) 1,790 37.53(17.3)
Total 6,578 (69.6) 1,724 (18.2) 1,145(12.1) 9,447° 35.0(19.3)

¢ 5D, standard deviation.
® 16 missing data could not be categorized.

Preventive Medicine 1998



Interaction




Lead and Noise on Hearing ability

Table 4. —Multiple-Regression Analysis (Model 2) of Hearing
Ahbility in 200 Lead-Batlery Manufacturing Workers

Hearing ability (dB}
Fegression

Variahles coefficient SE 4]

Sex imales vs, females) 717 3.740 A5
Ape i+ 1 vl [ 0,13 < 0
Smoking fyes vs. nol 1.33 3.71 37
Alcohol dinking (ves vs, nol T84 3.55 A3
Mose level (+ 1 dBALeg) .07 .25 77
Long-term leac-exposure index 0.02 0.1 < 01

Motes: SE = standard error; B = 0.3197.

Arch Environ Health 2000
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A case-control study on the relationship of hearing function and
blood concentrations of lead, manganese, arsenic, and selenium

Hung-Yi Chuang *", Ching-Hsia Kuo °, Yu-Wen Chiu*, Chi-Kung Ho **,
Chiu-Jung Chen 4 Trong-Neng Wu ™=1#

* Department of Community Medicine, Kaohsiung Medical University Hospital, Kaohsiung 807, Taiwan
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Hearing Loss in Workers Exposed to
Carbon Disulfide and Noise

[1 In this study we investigated hearing loss in
131 men with exposure to noise [80-91 A-

weighted decibels ; dB(A) ] and CS2 (1.6-20.1
ppm) 1n a viscose rayon plant.

[] The study suggests that CS2 exposure enhances
human hearing loss 1n a noisy environment and
mainly affects hearing in lower frequencies.

Environ Health Perspect 2003



Hearing Loss in Workers Exposed to
Toluene and Noise

[J 58 workers at an adhesive materials
manufacturing plant who were exposured to
both toluene and noise [78.6—87.1 A-weighted
decibels ; dB(A) |, 58 workers exposed to noise
only [83.5-90.1 dB(A) |, and 58 administrative
clerks [67.9—72.6 dB(A) ] at the same company.

[] results suggest that toluene exacerbates hearing
loss 1n a noisy environment, with the main
impact on the lower frequencies.

Environ Health Perspect 2006
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Pre-occupational training programs




B4R SR 4

Table 2. Demographic characteristics of study objects - mixology course

Mixologyv course Non-mixology course

n=129 n=155 P-value
Age(v)" 19.920.79 20.38+1.57 0.01*
Gender® Male 34026.4) 66(42.6) 0.01*
Female 05(73.6) 89(57.4)
Hearing Threshold (dB)*
REl1K 12 44556 11.84+5.03 0.34
R2K 849547 6.90=5.68 0.02*
R3K 6.505.66 6.23=25.33 0.58
R4AK 6.09+5.26 5.32=5.60 0.27
Ro6K 8.00-8.56 7.00=7.43 0.26
L1K 11.55=6.05 0.58=6.40 0.005=
LK 8.53=6.33 6.74=5.77 0.01*
L3IK 6.046.41 7.03=6.21 0.90
L4AK T.20L7.55 6.19-6.65 0.20
L6K 8.37=0.13 7.20-8.50 0.31
DMFT(Tooth)* 5.88+3.65 4.58+£3.72 0.01*
Blood lead level (pug/dL)* 3.17=1.20 2.67=0.83 =0.001*

¢ Independent-sample T test -- mean+5D
b y2 test or Fisher-Exact test -- N({%0)

=P =0.05

NSC 2005



The biologic mechanism of the relation between noise
exposure and cardiovascular effects seems plausible
but 1s very complex

The results of meta-analysis are consistent with a slight
increase of cardiovascular disease risk in populations
exposed to air traffic and/or road traffic noise

Complexity with regard to noise and health

Limitations 1n exposure characterization

Adjustment for important confounders
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