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— Abstract —

Effects of transient threshold shift and ambient noise on sensitivity and
specificity of first screening of special health examination for noise

Jong-Uk Won, Moon Kyoo Bang”, Joong Ho Song”, Sedn Ah Jeong,
Jae Suk Song, Jaehoon Roh

Institute for Occupational Health Yonsei University College of Medicine, Center for Occupational
Health Severance Hospital’, Pyeung-Taek Charity Hospital”

Object : This study was performed to increase the sensitivity and specificity for screen—
ing the examinee of second hearing test.

Methods : Study subjects were 219 workers who exposed more than average 80dB.
They were taken the hearing test two times, before noise exposure and at 1 hour to 4
hours after worksite noise exposure. To investigate the ambient noise workers who were
taken the hearing test in the test room which ambient noise was less than 45dB were
classified Group | and the others were classified Group . To calculate the sensitivity
and specificity we made it gold standard whether worker had noise induced hearing loss.

Results @ Difference of hearing loss between before and after noise exposure for left
and right ear was 11.4 dB and 11.7 dB respectively at 500 Hz, 8.7 dB and 9.6 dB at
1,000 Hz, 6.3 dB and 6.9 dB at 2,000 Hz and 6.9 dB and 7.4 dB at 4,000 Hz in Group [ .
That for left ear and right ear was 5.8 dB and 4.9 dB at 500 Hz respectively, 5.4 dB and
6.4 dB at 1,000 Hz, 6.3 dB and 5.3 dB at 2,000 Hz, and 5.5 dB and 5.8 dB at 4,000 Hz
in Group I. The sensitivity was 100 in both Groups and the specificity was increased to
58.3 and 71.8 in Group | and Group I respectively until 10 dB was deducted from hear-
ing level at 1,000 Hz and 4,000 Hz.

Conclusion @ When the screening hearing test was performed at worksite, we might
deduct 10 dB from measured hearing level to increase the specificity without reduction of
sensitivity.

Key Words ' Noise induced hearing loss, Hearing test, Sensitivity, Specificity
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Table 1. General characteristics of subjects and hearing test conditions
Items Group | Group 1
Sex male(persons) 100(74.1%) 55(25.9%)
female(persons) 35(65.5%) 29(34.5%)
Age(years) 39.2+10.5 37.3+£13.9
Work duration(years) 9.6+8.3 7.6+7.1
Worksite noise level (dB) 90.4+3.6 89.4+3.0

Ambientnoise level (dB)
test before noise exposure®
test after noise exposure
No. of company

41.3%+2.7(37.6~44.6)°
55.5%4.3(51.0~60.5)°

9

52.3%4.9(46.3~63.2)°
56.1%4.0(49.9~60.7)°
10

p<0.0001, #range

Table 2. Hearing ability of the Group | (135 workers) according to the frequency before and after

noise exposure

unit: dB

Before noise

After noise

Difference between before

Frequency Ear .
exposure exposure and after noise exosure
Left 91.3+ 7.3 32.7+ 7.9 11.4+8.1*
500 Hz . .
Right 21.0+ 8.2 32.7+ 7.6 11.7+8.1
Left 18.7+ 7.4 97.3+ 7.4 8.7+7.4*
1.000 H
000 Hz Right 18.9+ 7.7 30.1+ 7.0 9.6+7.8"
Left 19.3410.1 25.5+10.9 6.346.1*
2.000 H
000 Hz Right 18.0+ 8.2 24.9+ 8.6 6.945.3"
Left 33.1+15.9 40.0+17.6 6.947.2"
4.000 H
000 Hz Right 31.4+15.5 38.7+16.8 7.446.8"
* 5¢0.001
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Table 3. Hearing ability of the Group I (84 workers) according to the frequency before and after noise

exposure unit: dB
Before noise After noise Difference between before
Frequency Ear .
exposure exposure and after noise exosure
Left 29.3£7.3 35.1£7.5 5.8+5.3"
500 Hz . .
Right 30.4+7.0 35.3£7.6 4.9+4.7
Left 23.4+6.7 29.8+7.0 5.4+4.4*
1.000 Hz Right 24.7+6.2 30.1+7.0 6.4+5.3"
Left 23.8£7.3 30.1£7.7 6.3+5.6"
2 H
000 Hz Right 25.1+47.2 30.4+7.4 5.3+5.0"
Left 36.6+11.4 42.1£10.7 5.5+6.8"
4 H
000 Hz Right 37.2+11.0 43.0+11.2 5.8+6.6"
*p<0.001
- 12 T — _m_ #p<0.05, **p<0.001
T 312
2 g’ 8t OGroup |
2 6 ° BGroup |l
2 OGroup | 2 6
é 4 W Group Il § 4
0= - o
1000Hz 000Hz 4000Hz frequency

Fig. 1. Left ear hearing loss difference between
before and after noise exposure by groups
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Fig. 2. Right ear hearing loss difference between
before and after noise exposure by groups
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Table 4. Sensitivity and specificity changes in the Group | according to deduction level

Hearing test before

Deduction level noise exposure

from hearing Secor‘ld Sensitivity ~ Specificity
ability after hearing test Workers with
noise exposure Workers with normal or
NIHL probable NTHL
0dB Sub Jects. 8 98 100 22.8
Not subjects 0 29
548 SubJectsh 8 80 100 37.0
Not subjects 0 47
Subjects 8 53 100 58.3
10dB
Not subjects 0 74
Subjects 7 29 87.5 77.1
15dB Not subjects 1 98

o]

Total 127

Table 5. Sensitivity and specificity changes in the Group [ according to deduction level

Hearing test before

Deduction level noise exposure

from hearing Secor}d Sensitivity  Specificity
ability after hearing test Workers with
noise exposure Workers with normal or

NIHL probable NIHL
j 1 1 11.
0dB Sub Jects. 3 63 00 3
Not subjects 0 8
j 1 1 47.
5dB SubJects. 3 37 00 7.9
Not subjects 0 34
Subjects 13 20 100 71.8
10dB

0d Not subjects 0 51

Subjects 9 9 69.2 87.3
15dB

5d Not subjects 4 62
Total 13 71
Tttt 2 w2 AAR FHSE A~So] 45db PASHA] &gkew Eol=E 11.3, 47.9, 71.8
Rkl Al 1359 7hedl A9 E f4d A ST 15 3B ARSHE S e v
Aol AFste T2ARE gHACH, 10 ds A = 69.22 FAsgANE Bolme 87.32.2 FUt
y7A 174 EE 10008 Wi} %’ii’ii, ol Atk (Table 5)

77'7—1' 22.8, 37, 58.3% Z7I3lI9t. & zktst

< We WEst 87.5% nﬁbii. EolzE o EF
7112 Z7FelAtH(Table 4).
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