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— Abstract —

Appropriateness of the Method and Evaluation in Pure-tone Audiometry
in the Special Periodic Health Examination of Noise-exposed Workers

Kyoo Sang Kim, Soyeun Kim, Young-Sook Cho, Ho Keun Jung
Industrial Safety & Health Research Institute, KOSHA

Objective : This study was undertaken to evaluate that noise-exposed workers have been
appropriately selected for the special periodic health examination and that pure-tone
audiometry has been correctly applied and the results of these have been properly analyzed.

Methods @ We obtained health examination data of noise-exposed workers from 48 spe-
cial periodic health examination agencies. The data consisted of special periodic health
examination results and audiograms that had performed examination during the latter
half of 1998. We analysed the appropriateness of the subject selection for the second spe-
cial periodic health examination of noise-exposed workers, the method of pure-tone
audiometry, and the evaluation of audiogram.

Results : The screening performance rate is 67.65% in the special periodic health exami-
nation of noise-exposed workers. Although 34.29 persons per agency should have had a sec-
ond examination according to our criteria, only 18.44 persons were actually examined. So a
third of subjects were omitted. The air and bone conduction performance rate by each fre-
quency is 75.71 %. 24.29 % persons did not have a bone conduction and were evaluated only
by air conduction. The correct use rate of symbols(right. left-unmasked AC, masked AC,
unmasked BC, and masked BC) recommended by ASHA (American Speech-Language-Hearing
Association) was 70.36 %. Generally air conduction threshold is equal to or higher than bone
conduction threshold. In the reverse case, especially if the gap is more than 10 dB(BC-AC>
10), this is considered to be incorrect. When we applied this criteria, the result indicated
that it was correct in 75.46 %. The performance rate of air masking was 15.03 %, and bone
masking was 26.21 %. 7 among 48 agencies diagnosed NIHL(Noise-Induced Hearing Loss)
only by air conduction, 8 performed air masking and 13 did bone masking. When compared
with ISO Standard(1964) and Ministry of Labor Standard. the results of evaluation(D;, D)
on hearing loss according to hearing loss type and threshold were rather low.

Conclusions : Hearing Quality Assurance Program about periodic special examination agen-
cies and examiners will continue to be needed and also the evaluation of hearing loss should be
performed and controlled using accurate criteria. This will reduce the error among examiners
and results in individuals by means of a standard that is capable of being accurate and reliable.

Key Words @ Appropriateness, Pure-tone audiometry, Noise, Health examination
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Table 1. General characteristics of the study subjects and workers filed audiometric data
frequency(%)
Total
Characteristi
aracteristies (48 agencies™, 5,233 workers)
Agencies of investigation
University hospital 13(27.1)
General hospital 22(45.8)
Classification of agency Non-profit organization/Clinic 10(20.8)
Dispensary 3(6.3)
Workers filed audiometric data
Sex Male 4,339(82.9)
Female 894(17.1)
1st health examination 4,359(83.3)
T f health inati
ype of health examination 2nd health examination 874(16.7)
Age(years)’ 35.91( 6.14)
Noise exposure duration(years)’ 7.56( 6.14)

* : Special health examination agency
' mean(standard deviation)

Table 2. Pure-tone audiometric hearing thresholds in the special health examination of noise-exposed workers
mean(SD) dB

Type of health examination Hearing thresholds on both ear
1st health examination Right Left
1000 Hz 4000 Hz 1000 Hz 4000 Hz

Only Ist health 19.12( 7.00) 90.76(10.83) 19.17( 7.15) 90.95(10.69)
examinees

Among 2nd health 93.91(12.46) 49.02(16.99) 93.71(11.43) 49.05(17.13)
examinees

All st health 19.92( 8.36) 95.49(16.04) 19.93( 8.20) 95.66(15.95)
examinees

znd health Right Left,
examination

500 Hz 1000 Hz 2000 Hz 4000 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz

Hearing thresholds ~ 19.81(13.56) 18.00(13.10) 19.99(15.04) 48.22(19.44) 18.97(12.93) 17.97(13.31) 20.72(15.48) 48.44(19.30)
PTA* 19.28(12.59) 19.21(12.25)

* PTA(Pure-tone average): (500+1000+2000 Hz)/3

71% B AT 3430l on 18. 49 ! #H E=4Ahd] ©E #7]= 70.4 %ollA AR 271
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Table 3. Appropriateness of screening in pure-tone audiometry in the special health examination of

noise-exposed workers

mean(SD)

Workers per agency 2nd health examined workers

Performance rate®

1st health examined workers 110.00(71.78)
> 30 dB at 1000 Hz

on 1st health examination
> 40 dB at 4000 Hz

on 1st health examination

14.94(26.11)

25.77(17.31)

Screened workers' 34.29(29.15)

5.25( 6.14) 62.57(33.56)

17.94(10.10) 75.69(26.12)

18.44(10.07) 67.65(30.61)

* : health examined workers/workers applied standard per agency
t: Hearing threshold levels were more than 30 dB at 1000 Hz or more than 50 dB at 4000 Hz

Table 4. Appropriateness of method in pure-tone audiometry in the second health examination of noise-

exposed workers

mean(SD)

Items

Workers per agency

Complete examinees Performance rate

Full frequency pure-tone audiometric
testing in both ear

18.44(10.07)

13.63(10.24) 75.71(40.03)

Mark on audiometric symbols 19.13( 9.81) 14.05(12.88) 70.36(45.80)
Proper air- and bone-conduction testing®  16.71( 9.03) 12.46( 9.52) 75.46(28.73)
Masking for air-conduction testing 3.27( 3.38) 0.38( 0.98) 15.03(30.90)
Masking for bone-conduction testing 11.12( 7.30) 3.56( 7.33) 26.21(42.49)

* :(Bone conduction threshold - Air conduction threshold) <

7 ARsson, Z1E % g g 2
Al eAke] 15.0 %, 26.2 %7 :
N 7185 T 718(14.6 %)°l ZZP % {—% Ry
degAmto s gsta glglom, 7|& Bl Fe 54)
HA@ R A2 8 718(16.7 %),
%) AAlstaL ARieH(Table 4).
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Table 5. Appropriateness of evaluation in pure-tone audiometry in the special health examination of
noise-exposed workers
- Comparisons between the hearing loss classification by ISO standard and the health manage—

ment classfication by special health examination agencies frequency(%)
Right
. Moderately Total
Normal Mild Moderate Severe  Profound
-Severe
A 34( 5.1)
B 63( 9.5) 4( 13.8)
Normal C 564( 84.8) 18( 62.1) 6(75.0) 3( 33.3) 1(25.0) 715( 82.9)
D 10 3.4)
D, 4( 0.6 6( 20.7) 2(25.0) 6( 66.7) 3(75.0)
Subtotal"  665( 77.1)  29( 3.4) 8(0.9) 9 1.0 4( 0.5)
A
B 4( 8.
. C 40( 85.1)  23( 76.7) 5(41.7) 3( 60.0)
Mild D, 20 6.7 2067 109
D, 3( 6.4) 5(16.7) 5(41.7) 2( 40.0)
Subtotal' 47 5.4)  30C 3.5) 12(1.4) 5( 0.6
A
B 2(11.8) 1( 20.0)
Moderate ]g 9( 52.9) 2(40.0) 3(60.0) 1( 50.0) 1(50.0) 390 3.7)
|
D, 6( 35.3) 2(40.0) 2(40.0) 1( 50.0) 1(50.0) 1(100.0)
Subtotal' 17C 2.0 5( 0.6) 5( 0.6) 2(0.2) 2(0.2) 1(0.1)
A
B
Moderately C 5( 62.5) 1(100.0) 3(60.0) 150 1.7
-Severe D 1(20.0) '
D, 3( 37.5) 1(20.0) 1(100.0)
Subtotal' 8( 0.9 1C 0.1 5( 0.6) 1C 0.1
A 1(33.3)
B
Severe c 1(33.3) 6( 0.7
D
D, 1(100.0) 2(100.0) 1(33.3)
Subtotal" 1 0.1) 2(0.2) 3(0.3)
Total 738( 85.6)  67( 7.8) 33(3.8) 17C 2.0) 6( 0.7) 1(0.1)  862(100.0)

* Hearing loss classification by ISO standard - Normal: <26, Mild; 27-40, Moderate: 41-55. Moderately—-
severe: 56-70, Severe: 71-90, Profound: =91 dB

** Health management classfication by special health examination agencies - A, B, C, D;. D,

' frequency of total 862 second health examinees

dB o3l 2} 3707, 43.1 %)= el o 271 %)ollen, NI (HEAAHEL 30 dB o]delx
AYEdS BAFE 4924 A 0%, B: 118 4000 Hz 50 dB =91 2} 289, 3.3 %)l 3=
.0), C: 356(96.2 %), D;: 0%, Dy 3H(0.8 = Ao #HlA= A 0%, B: 28(7.1 %), C: 16
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Table 6. Appropriateness of evaluation in pure-tone audiometry in the special periodic health examina-
tion of noise-exposed workers
- Comparisons between the applied diagnostic criteria and the health management classfication

by special health examination agencies frequency(%)
Right Total
I 1I 111 v Vv
A 34(15.0)
B 50(22.0) 7( 7.2 2(16.7)
I g 143(63.0) 89( 91.8) 7(58.3) 4( 44.4) 6( 50.0) 357( 41.6)
1
D, 1C 1.0) 3(25.0) 5( 55.6) 6( 50.0)
Subtotal’ 227(26.4) 97( 11.3) 12( 1.4) 9( 1.0) 12( 1.4)
A
B 6( 4.9) 3 1.2
C 114(93.4) 246( 98.4) 4(80.0) 8( 66.7) 2(100.0)
I D, 1 8.3) 391( 45.5)
D, 2( 1.6) 1C 0.4 1(20.0) 3( 25.0)
Subtotal’ 122(14.2) 250( 29.1) 5( 0.6) 12( 1.4) 2( 0.2)
A
B 4(33.3) 1( 25.0)
I ](DJ 6(50.0) 3( 75.0) 4(57.1) 2( 18.2) 35( 41)
1
D, 2(16.7) 3(42.9) 9( 81.8) 1(100.0)
Subtotal 12( 1.4) 4( 0.5) 7( 0.8 11C 1.3) 1C 0.1
A
B 1C7.7)
C 7(53.8) 15(100.0) 1(25.0) 14( 63.6) 3( 75.0)
I\Y D, 40 18.9) 58( 6.8)
D, 5(38.5) 3(75.0) 4( 18.2) 1( 25.0)
Subtotal’ 13( 1.5) 15C 1.7) 4( 0.5) 22( 2.6) 4( 0.5)
A 1( 14.3)
B
C 2(33.3) 3( 75.0) 1(100.0) 4( 57.1)
\Y D, 10 14.3) 18( 2.1)
D, 4(66.7) 1( 25.0) 1( 14.3)
Subtotal’ 6( 0.7) 4( 0.5 1C 0.1 7( 0.8)
Total 380(44.2) 370( 43.1) 28( 3.3) 55( 6.4) 26( 3.0) 859(100.0)

*I : Hearing threshold levels were less than 30 dB of PTA and less than 50 dB at 4000 Hz

II : Hearing threshold levels were less than 30 dB of PTA and more than 50 dB at 4000 Hz

III : Hearing threshold levels were more than 30 dB of PTA and less than 50 dB at 4000 Hz

IV : Hearing threshold levels were more than 30 dB of PTA and more than 50 dB at 4000 Hz
(sensorineural hearing loss)

V ! Hearing threshold levels were more than 30 dB of PTA and more than 50 dB at 4000 Hz
(conductive hearing loss)

't frequency of total 859 second health examinees
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