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Evaluation of Puretone Threshold Using Periodic Health
Examination Data on Noise-exposed Workers in Korea
Kyoo Sang Kim, Yangho Kim, Jung Keun Choi, Jung Sun Park, Young Han Moon
Industrial Safety and Health Research Institute, KISCO

Obijectives. This study was carried out to evaluate hearing  utilized, PTAs were found 20.54 (Rt) and 20.74 (Lt) when the
impairment judgement and to investigate the differences in various  method of 3-divided classification was applied for audiometric
diagnostic criteria for noise-induced hearing loss (NIHL) among  data. The degree of hearing impairment of the left ear was more
workers who required for close observation (C). severe than that of right ear. The prevalence of normal hearing

Methods. Out of 731,029 workers who had taken the specific  threshold below 20 dB was 75.4% and the range of difference in
periodic health examination in 1994, we used the audiometric data  both ear was below 10 dB. Right sided hearing threshold levels
on 37,999 workers (C) eliminating the employees who had  were 21.08 dB (500 Hz), 18.44 dB (1,000 Hz), 22.09 (2,000 Hz)
previous otologic problems. Many investigators have being using  and 52.36 dB (4,000 Hz). There was typical high frequency loss
different criteria for the evaluation of hearing impairment. In this  (C5-dip at 4,000 Hz) above 30 - 40 dB in normal hearing level. The
study, we used the criteria of early (1989-1994), current, increasing trend in hearing threshold level was gradually
compensation for NIHL in Korea, 2-, 3-, 4-divided classificationand  decreased by the increase of PTAs. The difference between PTAs
hearing loss at 4,000 Hz and compared the evaluation results. and threshold at 4,000 Hz was about 10 dB.

Resuits. The prevalences of C and workers who had Conclusions. We could found that PTAs in the previous
occupational disease (D1) diagnosed for NIHL were 11.1 % and  examination were not appropriately evaluated. This study revealed
0.44 %. There were significant difference in the prevalences of C  that they did not use unique criteria for managing the workers of
and D1 depending on different province of Korea. Pure tone  NIHL. For the prevention of NIHL, it was found that the quality
averages (PTAs) were not appropriately applied in their evaluation.  control on diagnosis and comprehensive management program
97% of workers whom we studied on were below the level of mild  were required, especially for those of hearing loss (C).
hearing loss judged by 1SO standard. However, there were wide Korean J Prev Med 1999;32(1):30-39
variations in the prevalence rate of mild hearing loss by diagnostic
criteria. Thus, there were different judgements in determining the ~ Key Words: noise - induced hearing loss (NIHL), pure tone
degree of NIHL depending on which diagnostic criteria were averages (PTAs), diagnostic criteria
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E 1. TAHRMOiMS| X|d8 A2 ESAZZRICH AT}
Yo (EFHAL
X o  S%U £ 2257 HASZ  HHA25Z A2MUE  ASMUE  ASHYE  Asud

| 7|2 Of) AR AREOH) SRR (Y) R () QEERE(H) fAAKe(Y) QUEBE(%) 7ods8(%)

A £ 11 250.36 155.28 6,001.73 2,508.36 288.18 27.00 11.8 0.95

(261.53) (186.83) 4,713.53) (2,133.71) (329.43) (36.84) 8.9 (1.43)

1A A7) 16 494.13 272.13 13,467.00 6,308.56 818.31 29.19 13.7 044

(480.01) (255.60) (9,315.90) (4,286.56) (585.56) (38.54) 74 0.42)

BAAG 12 375.67 224775 10,461.33 5,713.42 44417 8.58 9.0 0.15

419.14) (229.98) (9,431.65) (5,109.49) (442.15) (16.27) 59 0.24)

s Enb R 14 520.71 332.29 15,740.71 5,953.64 931.43 25.57 17.8 033

(379.52) (232.58) (13,020.19) (4,284.20) (989.46) (44.79) 204) (0.38)

A4 8 224.50 152.00 6,594.75 3,023.50 116.50 2.63 49 0.11

(248.05) (150.83) (5,159.62) (2,275.11) (141.49) 5.29) (5.0) 0.20)

=29 8 330.25 200.00 9,777.63 3,987.88 235.00 10.63 5.1 041

411.32) (243.90) (8,083.25) (3,973.31) (304.20) (10.91) (3.9 0.77)

7 9 4 112.75 40.25 4,265.75 2,653.00 153.00 45.00 6.4 1.60

(42.30) (46.48) (1,411.90) (1,430.67) (99.44) (32.49) (34 (1.3D)

A A 73 374.62 22449 10,622.45 4,755.40 521.34 20.70 11.1 047

(386.09) (224.55) (9,416.68) (4,033.63) (633.23) (33.02) (11.3) 0.79)
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HEAgEHdo| Qe A9, RAVIEG  (710.5%)01% e, Hxddl 27-40 dB - 11-26 dB 16,7419(70.1%)°1%1 2.9, 7
2o 48| ¥ HrF X3 48H o] 3.3428(14.0%), THEEHS 41-55  E=WHA 91 27-40 dBo| 3,493(14.6%),
40 dB o]4e] FEHEHo| Q= 44, 3% dBO] 508HW(2.1%), F5LEHAH 56 FEEWACl 41-55 dBo] 578(2.4%),
B 40 dB ojAte] AE&Ale] 9= AL 70dBo] 130%(0.5%), TEHA 7190 Z=En1EUA 56-70 dBo] 1359
65 40 dB 0]Are] HE&A0] 9= A dBo] 75%(0.3%), 521 91dB ©]Ate] 12 (0.6%), 2T A9l 71-90 dBo] 641
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58 SAYAD ARE o4 £LHAIA A 33

B2 23 S50 21 234 U QUERY] =2 HHAAME o|8F HYY|Z| nE A Hy|
| 2(%)
771 (A) #Y71Z(B) 42H(C) 324 (D) 624 (E) F
TE a2 myx gx 22 % 9% 9% NX 9% 9% XX 9B 92 HNE UE 95 HE o

23,751 23,776 23,676 23,751 23,776 21,463 23,751 23,776 23,676 23,875 23,897 23,803 23,751 23,776 23,676 34,087 34,116 34,034

A& 1537 1,537 1,036 182 186 79 189 169 75 95 74 31 120 116 49 1,710 1,714 1,121
(61.8) (61.9) 41.8) (73) (15 (G4 (76 (68 (GO (B8 @GO (13 G2y @D @O (576) (57.7) (378)

A7) 6,002 6054 4599 1293 1373 660 1,136 1211 564 430 449 141 809 883 369 6,716 6848 4828
(692) (692) (53.1) (149) (158) (88 (13.1) (140) 65 (30) (32) (1.6) (93 (102) 43) (548 (559) (394)

BAAY 2315 2343 1,686 245 253 113 207 220 87 83 87 37 145 150 64 2904 2959 1875
(65.5) (664) 479) 69 (2) (G4 (69 62 (25 23) 25 (1) @& @2 (1.8) (57.0) (582) (369)

WP7AE 4,142 4227 2894 328 376 135 286 348 102 106 149 39 180 237 69 4,551 4,609 3,048
(38.7) 597y 412y @1 (83 (20 @hH @9 (15 (15 21 06 26 (33) (1.0) (388 (392) (26.1)

AAY 302 316 236 28 35 14 30 37 13 9 10 4 16 22 8 307 324 241
67.6) (70.7) (52.8) (63) (1.8) (B4 OG7) B3 29 20O 22) 09 @6 @49 (18 (657 (692) (51.6)

F3XY 1036 1,050 80 242 271 125 220 236 102 105 114 42 158 173 72 1,022 1,041 805
(749) (762) (59.5) (17.5) (19.7) (10.8) (159 (17.1) (74 76y (B3) (G0 114 (126) G2) (729 (743) (575)

FEAY9 151 157 134 63 92 51 78 99 60 33 40 24 58 72 38 142 153 127
(85.8) (85.3) (784) (35.8) (50.0) (362) (44.3) (53.8) (351) (11.3) (13.3) (83) (33.0) (39.1) (22.2) (80.7) (832) (74.3)

A A 1548515684 11405 2381 2586 1,177 2,146 2320 1,003 861 923 318 1,495 1,653 669 17,352 17,648 12,045
(652) (66.0) (482) (100) (109 (55 OO0 8 @2 (B6) (39 (13) 63 (70 (28 (509 (51.7) (354)

3000 Hzol 494 50 dBol ] J2&Ae] AL 4ol o8} 40 dBolde] A& Mo] gl A%

A

B 14,000 Hz 50 dBo| 4} R&o) 913 344 30 dBolgs) B A=AEA) U 3%

C:434 40dBol o] HE &M gl A9

D324 40dBo ] FHE Aol YE A%

E: 634 40dBol 39| Ae&do) gt A9

F: 4,000 Hz 50 dBol 4] 3E&do] e 2%

E 3. &3 ST7dzct 20 234 HE QuER e 254 HY Eit

(%)
Y 7

BE7|E A 10dBolst  11-26dB  27-40dB  41-55dB 56-70dB 71-90dB  91dBOl  fn
289(A) 34,031 264( 0.8)  6,592(19.4) 20,361(59.8) 6,085(17.9) 566(1.7) 131(0.4) 32(0.1) 34.09(10.06)
3EH(B) 23,875 2974(125) 16,834(70.5)  3,342(14.0) 508( 2.1) 130(0.5) 75(0.3) 12(0.1) 20.54( 9.56)
45EH(C) 23,875 3,070(129) 16,811(704)  3,289(13.8) 480( 2.0) 137(0.6) 75(0.3) 13(0.1) 20.01( 9.48)
42H(D) 23,751 216( 0.9) 10,662(44.9) 11,102(46.7) 1,486( 6.3) 179(0.8) 90(0.4) 16(0.1) 28.48( 9.12)
6 H(E) 23,751 497( 2.1)  14,233(59.9)  7.803(32.9) 973( 4.1) 153(0.6) 77(0.3) 15(0.1) 25.73( 9.32)

* A1 1K@, 4K Hab)l A 9] BHENPEE @+ )2 449 Safo] 438 301299 BTHELA
B : 500(a), [K(b), 2K Ha(©o] ] FHEAHEE (a+ b+ 4ol Sf3fel 438 #9099 FRAYE47)
C: 500(a), IK(), 2K Hz(e)ol49] BHLHHEES (a+2b+cyd4H0] ojafo] 223 &80l 599 A7AAEA
D 1 500(a), 1K(b), 2K(c), 4K Hz(d)oll M 9] FAELAATE (@ +b+c+d)d Ao oste] &3 e 34 FA g4
E: 500(), 1K(h), 2K(0), 4K Ha(@ol 48] JHEAHES (@ +b+c+di6 2] Sstel 458 ¢-201399 FRHAEAA

tus : aB

E 4, o7 SeAd7c 20 A3 U uERe 257 ¥y Bt

(%)

_ _ B 7
B A 10dBofst  11-26dB  27-40dB  41-65dB 56-70dB 71-90dB  91dBOl =t
2EH(A) 34,059 256( 0.8)  6,411(18.8) 20,405(59.9) 6,288(18.5) 559(1.6) 112(0.3) 28(0.1) 34.20(9.95)
32H®B) 23,897 2,876(12.0) 16,741(70.1)  3,493(14.6) 578( 2.4) 135(0.6) 64(0.3) 10(0.0) 20.74(9.57)
4EH(C) 23,875 3,070(129) 16,811(704)  3,289(13.8) 480( 2.0) 137(0.6) 75(0.3) 13(0.0) 20.14(9.43)
42 (D) 23,776 212( 0.9) 10359(43.6) 11,288(47.5) 1,623( 6.8) 201(0.8) 82(0.3) 11(0.0) 28.68(9.17)
62'4(E) 23,776 478( 2.0) 13,933(58.6) 8,016(33.7) 1,086( 4.6) 179(0.8) 73(0.3) 11(0.0) 25.99(9.39)

12334 5Y
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5. 32| ofst &7 HHEMA Hrlof E Lo HE Zx

H(%)
&7 "

oxy 10dBOl3t  11-26dB  27-40dB  41-55dB  56-70dB  71-90dB  91dBOJA Al
10dBo] &} 1,740(7.3)- 1,130( 4.7) 48(0.2) 18(0.1) 10(0.0) 2(0.0) 2,948(12.4)
11-26dB 1,063(4.5) 14,018(58.9) 1,486(6.2) 142(0.6) 59(0.2) 29(0.1) 4(0.0) 16,802(70.6)
27-40dB 36(0.2) 1,308( 5.5) 1,727(1.3) 226(0.9) 25(0.1) 7(0.0) 4(0.0) 3,333(14.0)
41-55dB 6(0.0) 151 0.6) 178(0.7) 149(0.6) 16(0.1) 5(0.0) 505( 2.1)
56-70dB 12(0.1) 52( 0.2) 19(0.1) 29(0.1) 13(0.1) 3(0.0) 128( 0.5)
71-90dB 3(0.0) 30( 0.1) 11(0.0) 7(0.0) 8(0.0) 16(0.1) 75( 0.3)
91dBo|4 2(0.0) 4( 0.0) 1(0.0) 1(0.0) 2(0.0) 2(0.0) 12¢ 0.1)
A 2,863(12.0) 16,693(70.1)  3470(14.6) 5712.4) 132(0.6) 64(0.3) 10(0.0) 23,803(100.0)

£ 6. £2 % 7o MAHLEAT Hylof| 2 Lol H2NH%| xjo| BE
H(%)
10dB ojgt  10-20dB 20-30dB  30-40dB  40-50dB  50-60dB  60-70dB  70dB OA A

10dBoJsl  3,711(15.6) 246(1.0) 52(0.2) 27(0.1) 15(0.1) 13(0.1) 3(0.0) 4(0.0) 4,071(17.1)
11-26dB 15,737(66.1)  1,082(4.5) 209(0.9) 110(0.5) 75(0.3) 47(0.2) 18(0.1) 5(0.0) 17,283(72.6)
27-40dB 1,910( 8.0} 209(0.9) 39(0.2) 19(0.1) 9(0.0) 11(0.0) 1(0.0) 2,198( 9.2)
41-55dB 172( 0.7) 20(0.1) 4(0.0) 8(0.0) 2(0.0) 206( 0.9)
56-70dB 16( 0.1) 6(0.0) 1(0.0) 2(0.0) 25( 0.1)
71-90dB 14( 0.1) 4(0.0) 18(0.1)
91dBo|4 2( 0.0) 2( 0.0)
A 21,562(90.6)  1,567(6.6) 305(1.3) 166(0.7) 101(0.4) 71(0.3) 22(0.1) 90.0)  23,803(100.0)
3,4). t} Zoton, 93] alo|7} AXE HIEE  HX|7} 57.17(15.70), 40-50 dBojjA &
2o gt #9ZT HHIAE FJEHHE 6) 60.53 (16.70) dBZ 3]3}5-9 X BT}
ISO7)Eel 93] Hrhsh § &Y A AR BA 8BZAY dgggel gAY Ut @] HAHoR A
BYE Aduun 14,018W(58.9%)L o 5—3}5 500, 1,000, 2,000 Hzol|A1¢] 7|2 o} HdAdd<2o] 50 dB o]t A 10
Ao Aol 11-26 dBF o, AAe] AHHIXNE AP (AFHICZ 5 dB Y99 Ao|thE HAFUTHE 7, 1

754%7} %7 25 RAke 0l 26 dB o]y
o 349 ng A9l FEL A
FA(754%) N5 HEDH(19.4%)
A ol277kA tpEel REST g0
FSTEWY oL 1% 1A

=Wy o3 FAY

O PEER L

1SO7]%d o3 H7tg & WH A4
A2 afo] £EE A Bl oo W=
M A 23,.8039% 21,354%(89.7%)<]
20 Z 79| Fho] YA HIZ B
fon, FHe FAGA) o7t 21,562
%(90.6%)% A 10 dB o]}, 1,567
(6.6%)°] 10-20 dBS] x}o|& Hof A9
g H2o] 20 dB o it} AEYHA oA
oA ok A FAY HHHA
Aol 10 dB w] o] ApA|3h= H&o] B

of Fatt 359l JHSUEE Fog
e B 2387599 927 500 Hzdl
A] 21.08(10.23), 1,000 Hz 18.44 (10.01),
2,000 Hz%22.09(13.46), 4,000 Hz
52.36(16.38) dBo| it} %ﬁﬂﬁ&—/\u
2 10dB 71208 T8 5 7tze) F
s S A, JRYEE
A% 10 dBu] 9o A 500 Hz 7.92 (3.13)
1,000 Hz 6.31(2.51), 2,000 Hz 6.81

P

2 (2.94), 4,000 Hz 46.51(17.38) dBo]|u],

10-20 dB9|A = 500 Hz 16.05(5.20),
1,000 Hz 12.92(4.07), 2,000 Hz
14.31(5.88), 4,000 Hz 49.89(16.22) dB
o|t, 20-30 dBl A& 22+ 23.73 (6.27),
20.92(5.12), 25.61(9.00), 53.63 (15.23)
dBZ T&99l 4,000 Hzoll 4] 3359
ol 500, 1,000, 2,000 Hzo|A] ¥t} HiF
30-40 dB o]AHe] E& HXAE Hol= Cs
dip @A EAAoZ B HaAE
$20] 30-40 dBY] 7o 4,000 Hz9

#=A9 38y AHELEE

W2 B 2389790] 500 HzoljA 20.
91 (10.19), 1,000 Hz 18.34(9.83), 2,000
Hz 22.95(13.97), 4,000 Hz 52.61 (16.36)
dBo|Qlom, HAAEEATE 10dB 7H
AoE FEG T A7 Fued Y
AX & HH $EA AR 498 B
AUTHE 8, 19 2).

0.
dE AT 2 ZJ}’T

1%

Aol Agoh) F4b] ehd
7k 340l AaiR7] ool Ao}
S 27)o) Brdte] o o4
oJ52 WA en 253 AZHES 8
of Helo] AzUele BE gl 3
39 % WAL ABaE Aol
o EE wEREe W7 o4 WA
e % 31 29lel 27, A A A
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7. 434 Y QUER S| +2HHZA 328 MejEATo| ME 579 Fulpd HHAK|
&9l © dB, Hr(EEHAL)

Hetar A 500Hz 1,000Hz 2,000Hz 4,000Hz

10dBm] %t 1,495( 6.26) 7.92( 3.13) 6.31( 2.51) 6.81( 2.94) 46.51(17.38)
10-20dB 9,978(41.79) 16.05( 5.20) 12.92( 4.07) 14.31( 5.88) 49.89(16.22)
20-30dB 9,281(38.87) 23.73( 6.27) 20.92( 5.12) 25.61( 9.00) 53.63(15.23)
30-40dB 2,260( 9.47) 30.60( 8.38) 28.78( 7.06) 39.49(11.66) 57.17(15.70)
40-50dB 521( 2.18) 39.57(10.90) 40.68( 8.92) 49.26(13.34) 60.53(16.70)
50-60dB 173( 0.72) 51.99(11.55) 53.61( 8.36) 55.84(10.73) 63.47(15.70)
60-70dB 74(¢ 0.31) 64.53(11.29) 63.18( 7.88) 63.18(10.97) 72.12(20.09)
70-80dB 45( 0.19) 73.56( 8.70) 72.56( 5.60) 75.22( 8.05) 83.67(12.54)
80-90dB 33( 0.14) 83.33( 9.16) 84.24( 6.27) 83.03( 8.65) 90.61(11.44)

90dB o] A} 15( 0.06) 92.00( 4.93) 94.00( 2.07) 94.33( 2.58) 101.33( 6.94)

A A 23,875 21.08(10.23) 18.44(10.01) 22.09(13.46) 52.36(16.38)

*: 9(%)
E 8. 234 U QuERlol +3 XAl 32| HHAAM T mE HE7 9 Tl H2HAR|
£HYf - dB, WA (REHA])
AT A 500Hz 1,000Hz 2,000Hz 4,000Hz
10dB o] gt 1,393(5.83) 8.02( 3.29) 6.22(2.35) 6.61( 3.03) 46.04(17.78)
10-20dB 9,860(41.26) 15.80( 5.20) 12.82(4.03) 14.53( 5.92) 49.97(16.23)
20-30dB 9,335(39.06) 23.34( 6.42) 20.56(5.03) 26.48( 9.31) 53.73(15.04)
30-40dB 2,386( 9.98) 29.83( 8.50) 28.15(7.10) 40.91(12.26) 58.25(15.40)
40-50dB 580( 2.43) 39.25(10.86) 40.18(8.65) 50.09(12.49) 60.48(16.76)
50-60dB 170( 0.71) 51.06(11.40) 51.74(8.31) 56.68(11.46) 65.32(16.61)
60-70dB 89( 0.37) 65.00( 9.62) 61.57(8.51) 63.65( 9.35) 73.18(17.02)
70-80dB 49( 0.21) 72.45(12.25) 73.06(7.63) 76.02( 9.07) 83.47(16.18)
80-90dB 22( 0.09) 81.82( 8.94) 80.68(8.63) 86.36( 5.16) 90.91(10.98)
90dB o)A 13( 0.05) 91.92( 4.80) 03.08(3.25) 94.23( 1.88) 101.15( 6.50)
A A 23,897 20.91(10.19) 18.34(9.83) 22.95(13.97) 52.61(16.36)
*: %8(%)
-10 ¢ q0r

10 + =& 10dBo|2t 10 + —&— 10dBo|2t

=i~ 10-20dB &~ 10-20dB

30 | == 20-30d8 20 F =t~ 20-30dB

== 30-40dB == 30-40dB

50 | - == 40-50dB 50 b —¥%= 40-50dB

=8~ 50-60dB —&— 50-60dB

70 == 60-70dB 70 + == 60-70dB

= 70-80dB - 70-80dB

90 — 80-30dB 90 —= 80-90dB

=&~ 90dBo|4 == g0dBolA
10 L L i 110 1 | | )
500 1000 2000 4000 500 1000 2000 4000
Fag(Hz) Fo(Ha)

03 1. 328l BALUTO| B2 530 Fuity R 0 2. 32o| HANT T2 B3| Futy Holx|
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AR Ay 2 AQEe 2 dmdE A% AR 2R T 563%2 e A 3 b we
s AR, Y e T BH0E  2AE 3830801 olF 294 ¢ M-S ANsn drkegadnags)
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A fAAAEE 2,0007 W2 3
ot o3 2 Ay RS Uepy
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1995; = &4, 1996).
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of gt =] ATHES P%, 1991;
°]34€ . 1992; AL =, 1993; 218

5 1994; F3 gt Zéi]%‘, 1994;
é%‘d =.1996). A4 £ 215 247
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4. 284 A Q38R 583 H|
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EHYIGAE AT oR dld Fee
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2 1H, =44 500 Hz 21.08
(10.23), 1,000 Hz 18.44(10.01), 2,000
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