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Noise-induced hearing loss(NIHL) was the highest rate
(43.5% 58.5% from 1996 to 1998) of positive findings
through specific medical program in Korea. There were much
more NIHL at workers of automobile manufacturing factories
than other manufacturing factories.

The specific aim of the present study was to determine
the noise exposure of automobile press lines, according to
their job titles, press line types(auto, semiauto), dosimeter
parameters setting. There were a total 11 press lines
sampled at a automobile manufacturing company. Among
those press lines, 10 press lines were autolines with acoustic
enclosure, one semiauto press line was no aucostic
enclosure

Noise exposure data were sampled for an work shift using
noise dosimeter, which recorded both time-weighted
average(TWA) and 1-min average.

The mean OSHA TWA(Korea TWA with threshold 90) was
80.7 dB(A) + 4.7 dB(A) for leader, 82.8 dB(A) + 4.5 dB(A)
for pallette man, 76.7 dB(A) + 4.3 dB(A) for press operators,
76.6 dB(A) + 5.6 dB(A) for crane operators, 77.1 dB(A) £
2.8 dB(A) for forklift drivers, whereas the mean NIOSH TWA
was 88.9 dB(A) + 1.7 dB(A) for leader, 89.6 dB(A) + 2.1
dB(A) for pallette man, 86.7 dB(A) + 1.8 dB(A) for press
operators, 88.5 dB(A) + 2.0 dB(A) for crane operators, 87.7
dB(A) £ 1.0 dB(A) for forklift drivers. While L10 for NIOSH
TWA samples was 84.8 dB(A) © 87.3 dB(A), L10 for OSHA
TWA samples was 69.5 dB(A) ~ 77.4 dB(A). L10 means that
the TWA for 90% of the samples exceeded L10.

Among OSHA TWA(Korea TWA with threshold 90) samples
for pallette man, 7.7 % exceeded 90 dB(A), the OSHA
permissible exposure level, but OSHA TWA samples for the
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other job titles didn't. Among NIOSH TWA samples, the
samples over 85 dB(A), the NIOSH recommended exposure
limit, was 100% (leaders), 83.3 %(operators), 97.4%(pallette
man), 100%(forklift drivers), 91.7 %(crane operator). The
results of One-way random effects analysis of variance
models shows that the difference between job titles was
significant by OSHA TWA(p<0.05), but not significant by
NIOSH TWA(p>0.05). NIOSH TWA samples were significantly
higher than OSHA TWA samples(P<0.05).

Regression analysis was used to obtain relationships
between OSHA TWA samples and NIOSH TWA samples. In
this case the coefficient of determination = 0.90, which shows
the high degree association between two methods. Regression
equation, NIOSH TWA = 0.552 * OSHA TWA + 42.13 dB(A),
shows that if OSHA TWA is known, NIOSH TWA can be
predicted by the equation. The mean TWA difference between
threshold 80 dBA and 90 dBA was significant(p<0.01).

While the TWA noise exposures were 7.7% above the
Korea(OSHA) PEL, they were more than 83.3% over NIOSH
REL. Automobile workers were exposed to noise level that
could be potentially damaging to their hearing. It found that
there is approximately 25% excess risk of hearing loss even if
a worker is protected to the PEL in according to NIOSH study.
So these data demonstrate the need of engineering control
for noise reduction of press line and comprehensive hearing
conservation programs for whole workers(press operator,
crane operator, forklift driver). The Noise measurement
criteria of Korea has no definition about threshold value. So |
suggest that we should set the threshold value by law.
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Table 1. Descriptive statistics of noise exposure according to job titles
NIOSH method/OSHA method’
Job title No." Min Max Mean SDf L10 L50 190 % > limit(85/90)
Leader 12 812 923 889 1.7 87.3 88.3 90.8 100
23 7.2 89.1 80.7 4.7 75.1 80.4 86.1 0
Opebiti 6 84.4 89.4 86.7 18 84.8 86.7 88.9 833
13 67.7 835 76.7 43 74.0 753 81.3 0
Pl i 39 832 93.1 89.6 2.1 87.5 902 92 974
56 74.1 94.1 82.8 45 7.4 82.9 883 29
g 12 85.0 91.1 885 2.0 86.1 889 90.7 91.7
Pegior 19 67.0 85.1 76.6 5.6 69.5 77 837 0
o 5 9 86.5 89.2 87.7 1.0 86.6 879 88.7 100
Forklift driver 16 717 81.0 711 28 B4 TIT 804 0

#: OSHA method results in bold, which is same as Korean method results with the TH 90dBA

T: Number of TWA samples
¥ Standard deviation.
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Table 2. The analysis of variance of noise exposure by job titles
NIOSH method /OSHA method *
gg* aft Ms* F value p-value
. 63.459 15.865
Inter-Job title 922170 230542 435 < 0.05
. 266.135 77 3.646
Intra-Job title 2505749 126 20.539
329.594 81 11.225 < 0.05
Total

3427.917 130

%+ OSHA method results in bold, which is same as Korean method results with TH 90dBA,
t : sum of squares, T : degree of freedom, § : mean squares
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Table 3. The resits of Durean's muttiple mage test by MIOSH methiod

' ; L10,

. . Subset for @ = 0.05
Press Lines No. 1 5 3 L50, L90 percentile
Press operator 6 86.7 TH 80dBA
Forklift driver 9 81.7 8.7 (TWA)  86.3dBA . 90dBA
Crane operator 12 885 88.5
Leeder 12 889 889 80.10BA
Pdlette man 39 89.6 6.2dBA
: No of sardes
paired t-test
Table 4. The resits of Durean's moltiple maoe test by OSHA method
_ X Subset for @ = 0.05
Press Lines No. 1 9 Kolmogorove -Smirnov
Crane operator 19 76.6 (p=0.087).
Press operator 13 76.7 001 ®
Forklift diver 1 771 ; (p<01).
L endr 7 80.7 BA 0 TH
Pdlette man 56 82.8 15.2%, 11.9% ’
Moo OSHA
: spes 850BA
TH 80 57.6%
ER TH 90dBA 2
1 (199%)
L10, L50, L90 , 56
32 (57.1%) TH 80dBA
90dB , 12 (21.4%)
NIOSH 90dBA, 10 (17.9%)  50dBA,
OSHA 70dBA  85dBA
2. Threshold 1 (18%) _
. NIOSH 1999
, , 2000 80dBA TH
OSHA
ER 5dBA
, OSHA TH 90dBA,
TH
OSHA 80dBA
TH 80dBA . 1 TH
; : 5 TH 90dBA TH  80dBA
NIOSH 80dBA  90dBA
Table 5. Descrptive statistics of noise exposure socording 1 threshold value
Threshold(dBA) No.” Min Max Men  SD' L10 L50 L0 %>85 % > 90
80 59 776 99.7 86.3 4.2 81.2 85.8 92.0 57.6 15.2
90 59 722 99.5 80.1 7.3 727 79.5 91.2 20.3 119

: Numbe of TWA snples
t : Sandad devigion
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Figure. The regressoin plot of TWA samples between TH 80 dBA and TH 90 dBA.
ER 50BA, Criterion level

Finure, The reqressoin plot of TWA sarmoles between TH 800BA ard TH 90484 90dBA, Upper limit 1150BA
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(, 1998), 6 1 (1" 10) 6
Response  Slow
Weighting A ( 80dBA 8
) 6 1 5
TH 1 ( TH 90dBA
.TH ) (
B 99-29 , 1999. 11.29)
(, 1999). 6
“ 850BA
OSHA .
80 6 -
-130dBA 850BA , (
(OSHA, 1996; OSHA, 1999). )
TH  80dBA . . 850BA
6 1
, 1 ( TH 90dBA TH 80dBA
) .
8 &BA Threshold ~ (TH
90dBA , 80dBA, TH 90dBA)
TH 90dBA
, . TH 80dBA
6dBA
OSHA TH  80dBA
TH TH 850BA
900BA 90dBA
TH 900BA 850BA
43 - ’ 98 . TH 90dBA , 850BA
"3 TH
, TH 90dBA, ER 50BA 80dBA
6 . . TH 80dBA TH
90dBA
Table & Deseiptive statistics of nolse expostre socording © press lines
Press Lie  No.” Men SD'  L10 150 L9  %>90 B0cBA
« 15 as 45 7m0 w4 @1 0 (Sephenon, 1980 NIOSH, 1999,
5 29 863 66 778 86 947 33 800BA
7 11 798 33 761 795 843 0 S5BA
8 5 798 87 727 161 908 167
10 16 797 40 750 804 848 0
1 17 781 44 729 781 814 0
2 14 770 34 730 T4 819 0

: Numbe of TWA samples T @ Sandard devidtion
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