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A Survey on the Changes in Industrial Noisy Environment
and Hearing loss of Workers

Yong Hwan Lee, M.D.

Department of Preventive Medicine,
Pusan National University, College of Medicine

In order to evaluate the noisy environment and hearing loss of workers served in noisy working environ-
ment, the author investigated 212 manufacturing industries located in Ulsan Industrial District that could
be observed for 3 successive years from 1986 to 1988.

The obtained results were as follows:

1. There was increased tendency in the number of workers served in noisy working environment and
that of examined of hearing loss for three years.

2. In the noise level of working environment, the number of industries less than 89dB(A) was increased
every year, while more than 90dB(A) was in decreasing tendency.

3. Mean hearing loss by frequency was the most prominent in 4,000Hz, the level of hearing loss was
in increasing tendency yearly, and that of left eat was higher than right ear in almost all type of industry.

4. In 1986, the level of hearing loss by type of industry was highest in manufacture of electric and
electronic, and followed by paper and plywood, and metal products in right ear; that was in the order
of manufacture of electric and electronic, metal products and textile products in left ear.

In 1987, that was in the order of manufacture of metal products, machinery and others in right
ear, and metal products, machinery and food stuff in left ear in 1988, manufacture of others, food
stuff and machinery in both ear.

5. In hearing loss by service duration, right ear of 5-9 years group was higher than that of less than
5 years in 1987, whereas in 1988, the longer in service duration, the higher in the level of hearing
loss in both ear. )

6. In 1986, 1987 and 1988, the prevalence rate of noise-induced hearing loss were showed increasing
tendency as 0.4%, 0.8% and 1.5%, respectively, and manufacture of textile products was highest(1.0% )
in 1986, machinery(1.2%) in 1987 and others(2.8%) in 1988.

7. The proportion of grade E in early loss index were 76.1% (1986), 78.2% (1987) and 80.5% (1988)
in left ear, 75.9% (1986), 76.4% (1987) and 75.9% (1988) in right ear.
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Table 1. Distribution o{ Industry by type and size*

size —99 100—299 300—

Total( %)
Industry type '86 87 ‘88 ‘86 87 ‘88 ‘86 ‘87 88
Food stuff 13 13 13 - - - - - - 13( 6.1)
Textile 18 16 17 6 4 4 3 7 28(13.2)
Paper & plywood 13 13 13 1 1 1 - 14( 6.6)
Petroleum & chemical 58 54 54 5 10 10 2 1 1 65(30.5)
Metal 19 17 17 5 3 7 7 7 27(12.7)
Machinery 38 36 37 5 7 6 - = - 43(20.3)
Electric & electronic 5 5 5 2 - - - 2 2 7( 3.3)
Others 15 15 15 - - - - - - 15( 7.1)
Total 179 169 17 24 30 24 9 13 17 212
(%) (844) (79.7) (80.8) (11.3) (14.2) (11.3) (43) (61) (80) (100.0)

* size is determined by the number of workers employed in the industry

Table 2. Distribution

of total workers and Number of examined by type of industry*

Type 1986 year(%) . 1987 year(%) 1988 year(%)

of

Industry T.wW* NE** TW NE W NE
Food stuff 286( 2.9) 8( 2.8) 221( 1.9) 8( 3.6) 294( 2.3) 32(10.9)
Textile 1131(11.5) 128(11.3) 1598(14.0) 206(12.9) 1816(13.8) 247(13.6)
Paper & plywood 500( 5.0) 12( 24) 413( 36) 24( 58) 448( 34) 44( 9.8)
Petroleum & chemical 3124(31.7) 84( 2.7) 3242(28.4) 121( 3.7) 3725(28.3) 178( 4.8)
Metal 2523(25.6) 130( 5.2) 3764(33.0) 140( 3.7) 4049(30.7) 405(10.0)
Machinery 1735(17.6) 27( 1.6) 1624(14.2) . 82( 50) 1689(12.8) 226(134)
Electric & electronic 284( 2.9) 2( 07) 280( 25) 7( 25) 856( 6.5) 96(11.2)
Others 280( 2.8) 11( 3.9 276( 24) 19( 6.9) 290( 2.2) 27( 9.3)
Total 9863(100) 402( 4.1) 11418(100) 607( 5.3) 13177(100) 1255( 9.5)

*:Total workers
**:Number of examined

CEAEY ¥ F402E8L 86 4.1%, 87 53%,
88'd 95% 2 HA] sid Z713t ATk 861 HY
F4AEL ARFAZE A2Yo] 113% 2 713 B2dn

+o] BEAF AZ2YPL2 52%, 7IEt A2 39% 9
ool M7l 2 HAAE AzYo) 0.7% 2 7HE AU
87d %o ME HAFANE Azl 129% 24 73
Bk, thgo] 7Er A=Y 69%, ol 2 T AzY
58% ¢ #9012 A7) @ AAAE A=Yo] 25% = 713
Ak 88z floje HAAE Mol 136% =
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Table 3. Age Distribution by the years

Age —29 30—39 40—49 50—59 60—
Year (%) (%) (%) (%) (%)
1986 58 180 142 21 1
(144) (448) (353) (52 (03
1987 106 243 208 46 4
(175)  (400) (343) (76) (06
1988 159 570 436 86 4
(127)  (454) (347 (69 (03
Total 453 943 706 153 9
(200) (416) (312) (68 (04)

89dB(A)ols}tel ArqiAte 1986 % 29.3%, 87d% 316
%, 889 % 33.0% A dwd mhet AAdUAFE F7}
3 %ich 94dB(A)olshy AL 86 E, 87dE

9 88d%) oM 2t 29.7%, 31.6%, 21.7% £A 87
UEE 86d 50l H|ste] 7t F7h8le Hdko] Aot
88 dmol| slojMe #A3) A ATk 99dB(A) o]
3191 A= 861 198%, 87 20.3%, 883% 274
%24 7 AFEFE F7H82 AATh 100dB(A) o]
39 A5EE 86, 87 2 88U SlojA 77} 212
%, 165%, 179% 24 Axd) wet Baske 3ol o}
Ak A, T, NNAF AZGAE 3R RF Yy 5o
A2FFES JER L, Fol 9 3w, A7) L Axp
ag)a 71ek AzGACE 33 2F 100dB(A) o14do] 0-2
=20 I 2 Vel AT E4).

Foed HFAHHELALS E 5-1,5-2,5-3% 27 1914
97t A) A A1E vle}k 3o) 4,000Hz0l A THE FHh4ro) ]3]
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Table 4. Maximum noise levels(dB A) by type of industry

Noise level(dB A) -89 90—-94 95—99 100—

Year Total
Type of industry 86 87 ‘88 ‘86 87 88 86 "87 88 86 "87 88
Food stuff 6 6 4 5 4 5 1 1 2 1 2 2 13
Textile 5 4 4 8 10 7 5 6 8 10 8 9 28
Paper & plywood 6 3 5 6 10 6 1 1 .3 1 - - 14
Petroleum & chemical 26 33 32 16 18 14 14 7 9 9 7 10 65
Metal 4 3 2 ‘7 5 2 8 8 16 8 11 7 27
Machinery 6 11 13 14 13 8 9 14 15 14 5 7 43
Electric & electronic 2 2 2 1 2 2 3 3 3 1 - 1 9
Others 7 5 8 6 5 2 1 3 3 1 2 2 15
Total 62 67 70 63 67 46 42 43 58 45 35 38 212
(%) (29.3) (31.6) (33.0) (29.7) (316) (21.7) (19.8) (20.3) (274) (21.2) (165) (17.9)
Table 5-1. Hearing loss(dB) by fregency(Hz)

1986

Ear Frequency Right Left
Type of industry 500 1000 2000 4000 8000 500 1000 2000 4000 8000
Food stuff 28.1 244 213 55.0 38.1 269 219 23.1 513 406
Textile 284 256 24.4 51.6 444 284 25.8 26.0 514 470
Paper & plywood 36.3 304 25.8 55.0 53.7 313 275 242 458 433
Petroleum & chemical 255 22.6 25.8 52.0 470 259 233 25.9 518 475
Metal 29.2 26.7 26.3 52.4 485 29.6 270 27.8 54.2 49.8
Machinery 270 23.7 224 485 42.7 280 243 252 49.8 443
Electric & electronic 30.0 35.0 35.0 55.0 275 35.0 35.0 375 62.5 25.0
Others 28.2 25.0 23.2 49.5 491 28.2 25.0 264 49.1 473
Total 282 253 25.2 51.9 464 28.3 25.6 26.4 52.1 475




Table 5-2. Hearing loss(dB) by freqency(Hz)

1987
Ear Frequency Right Left
Type of industry 500 1000 2000 4000 8000 500 1000 2000 4000 8000
Food stuff 384 275 244 513 41.3 313 306 26.3 45.6 375
Textile 26.5 23.9 233 523 43.0 26.9 246 25.7 53.3 43.9
PaPer & plywood 26.5 240 229 435 46.5 273 25.0 25.2 52.9 473
Petroleum & chemical 284 26.6 272 52.9 448 275 25.8 28.2 514 45.0
Metal 319 28.5 26.7 52.8 49.5 323 29.1 278 543 48.1
Machinery 20.5 26.7 29.8 52.9 46.6 272 254 309 54.9 50.0
Electric & electronic 271 221 23.6 52.9 386 23.6 214 20.0 43.6 40.0
Others 29.0 25.3 30.0 53.7 47.1 26.3 23.2 289 545 50.0
Total 286 259 259 525 455 283 26.0 274 53.2 46.1
Table 5-3. Hearing loss(dB) by freqency(Hz)

1988
Ear Frequency . Right Left
Type of industry 500 1000 2000 4000 8000 500 1000 2000 4000 8000
Food stuff 289 280 30.3 54.2 52.7 29.2 29.2 32.8 517 46.9
Textile 294 279 244 53.6 453 28.7 273 25.6 544 45.7
Paper & plywood 289 25.6 26.5 52.3 46.9 27.0 24.8 281 54.9 439
Petroleum & chemical 284 26.2 28.8 513 44.3 272 25.7 29.2 53.2 46.3
Metal 29.1 276 27.7 53.2 47.1 29.8 275 28.3 54.6 48.2
Machinery 295 26.8 28.6 55.0 482 29.1 26.7 30.7 56.3 50.7
Electric & electronic 24.4 24.3 28.8 48.7 49.5 24.0 23.8 28.8 50.7 49.1
Others 25.6 274 317 57.0 57.0 270 294 35.6 53.0 49.1
Total 28.7 270 276 53.1 47.0 285 26.7 286 54.2 479
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Fig 1. Hearing loss(dB) by frequency(Hz)
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Fig. 3. Hearing loss(dB) by frequency(Hz) in food textile
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Fig. 4. Hearing loss(dB) by frequency(Hz) in paper & plywood
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Fig. 5. Hearing loss(dB) by frequency(Hz) in petroleum & chemical
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Fig. 6. Hearing loss(dB) by frequency(Hz) in metal
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Fig. 7. Hearing loss(dB) by frequency(Hz) in machinery
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(dB)
- 20
- 40
L 60
(o] 1986
A 1987
X 1988
8000 4000 2000 1000 500 (Hz) 500 1000 2000 4000 8000
(Right) {Left)

Fig. 9. Hearing loss(dB) by frequency(Hz) in others



71 Fe dFolth

H2A= AHSAFE) A7) ARAEFE Azl
ojM 40.5dB2 7Hg &1, thgo] F4AF A=Yl 323
dB, A#AE A= 30.6dB, Fol 2 T A=A 7E
Azgol 30.1dBY &It} 7IARF A=, 8435
AFE AzxA 2 F AzYol Z+7t 29.5dB, 29.4dB, 28.1
dBZ @FEzt FAF Aol gNot AFE Azl
Bt 2o visle] 7p Yok}, £o] L 9 A 2H Y AF
AzYel o= HEH7E S-ESARG JYL£He) 5
Fol Wotou dASA gkn, 19 dF UM E
25 H&A7 28T 234

87dE AN E &7 SEAF A2Yel oA
326dBZ 71 3 thSo] 7IAF AZRYo.E 324dB,
71t AzY 32.3dBe] 4o, AFE A|xY 31.6dB, M
F3AE A2YG 315dBEA YED HAF Afole
en, o] U i M £<o| 282dBE 7HE Wttt
#&HA dolMe FE5AF A=Yel 335dBE 7HY
BT tgo) 7AF AzYes 325dB, AFE A=xY
31.8dB, M#38tAE Azq 312dBel &oltt. 7|g
A4 30.9dB, AHAF AzUH Fo| L FH Az
302dBR ¢F A3yl AT Aole ginlen, B
2 ARAE AZYol 251dBE E}QZF4) v s @
%ok AR3EAE Az, e Az, A7) 2 Azt
AE AxG dAME F5A7 $EARG FHed
FEo] Wokont 19je} BE HF oM FH&HAv
SZART} goir) )

88 ol gloid L&A et ARYo] 335dBR
7HE #31 ogo] HF AZRY 333dB, 7IAF A=
32.6dB, F&£AF A2Y 322dBY £l ot FEh
A Aole YL, 29 A538% 31.7dB, A 31.3
dB, Fo°] 2 §% 309dB, A7) & Azl 30.0dBEAN 7|
2 ARAF Azgo] thE dF ol vlste 713wk

FZA) lojr o] FHEHAFEL 71E AR ol 344
dBE 713 B3 thgo] AF AzYgo 2 34.2dB, 7IAF
A2 334dBe] oAk 3, F45AF A2 Y 32.7dB,
A H3 8 F Az 31.8dB, ARAE MzY 31.5dB,
Zo] # § AlxY 31.3dB, A7) ¥ ARAF Az
30.0dBEZA HGF3tol A Aoje Yoy A7
ARAE Azl oF& AFol vls] 71 gk} A7
2 AAAF AzYed QAME HYEdeFol ¥=A7t
Fdsgod, e ZE dFd dojMe A&7 ¢

Table 6. Mean hearing loss(dB)* by type of industry

Type Right ear Left ear

of

Industry ‘86 '87 88 86 87 88
Food stuff 291 316 333 281 318 34.2
Textile 300 289 313 306 302 315

Paper & plywood 340 282 309 30.1 302 313
Petroleum & chemical 29.1 31.5 31.7 294 312 318
Metal 314 326 322 323 335 327

Machinery 280 324 326 295 325 334
Electric & electronic 376 286 30.0 40.5 25.1 300
Others 29.1 323 335 30.1 309 344
Total 30.2 309 319 308 314 323

* ; 6—average method
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Table 7. Prevalence of hearing loss by type of industry

Type 1986 year 1987 year 1988 year
Pdustry TW'** NE'* NC(%)* TW NE NC(%) TW  NE NC(%)
Food stuff 286 8 1 221 8 1 294 32 7
(03) 0.5) (24)
Textile 1131 128 11 1598 206 14 1816 247 29
(10) (0.9) (1.6)
Paper & plywood 500 12 - 413 24 1 448 44 7
(0.2) (16)
Petroleum & chemical 3124 84 10 3242 121 24 3725 178 33
03) 0.7 (0.9)
Metal 2523 130 17 3764 140 27 4049 405 62
07) (0.7 (15
Machinery 1735 27 1 1624 82 19 1689 226 39
(0.08) (1.2) (2.3)
Electric & electronic 284 2 2 280 7 - 856 96 10
0.7 ) ' 1.2)
Others 280 11 1 276 19 2 290 27 8
04 ) 0.7 - (2.8)
Total 9863 402 43 11418 607 88 13177 1255 195
(04) (0.8) (15)
*:No. of case
**:Number of examined
***.Total workers
Table 8. Hearing loss by service duration HAZPo] 500% ZA 1 vgo] 7+ HpcHE 9-1).

Duration Right Left 198730l Egol dA ) go| 57 A&ZHAV 47t
(years) 6 87 88 86 37 88 764%, 783% 0|8, $ZAE AGAT =Yool 794%
oli Z|AF MEYPol 79.2%, 71Et 789%, =& 779%
Less than 5 302 308 308 309 314 310 M wo nleo ot s ol
5-9 204 316 325 296 314 325 2 wE MEE L}E}L“(*’Ltf" HE Azge 625%
10 and over 311 304 327 319 315 338 24 713 92 v)golth A& AS Fo] £ i,
2% HARAE Alzgge) 22 833%, 828%, 815% 9
7hEe gde] AJTHES). o2 gony Ay 2 ARAF ARYo]l 428% =
APZ7 WE LA FAFLES AASTS #2545 A G E 9-2).
224 AYEAS I i7]€—’é"1-r(Early 19883l 29 EF9 AA H]go] &7 759%, F
Loss Index, ELD 9 %Y HYEAHAEE 8 9-1, 92, 27 805% 920, &A= 71AF AxYol 814% =
9-39] JER)ICE 7HE e vgolN, F4 792%, AF 77.0%, 7]
1986 d0l= ES(ZAg A4 I AA vigol 2 AR 750% 9 H]golder xo] © FHLE 500% =
& 759%, AEA 76.1% Ron, £57A Ff H7] s 3 &) wd A& AodMe VAR B,
2D AL A 2YGo] 100.0% 2 71 B tho] Fo) A7) 2 Az, AHAFE AzPel 2+ 86.7%, 82.7%,

9 39 834%, F4 792%, A% 765% 2] ©oldoH, 802%, 802% 4 H{EolYod g AEYe) 63.0% &

HE AZYo) 625% 2 7HF Hoith A& Ae G A7)
2 HAzAE A 2Yo) 1000% 2 7H E9k thgo] &
862%, Fo] 2 IH 750%, A% 734% 9] £l HFE

7 2 vjge] wstou e dxd HFMe w&
v ol ATH(E 9-3).



Table 9-1. Hearing loss (A—E,%) by early loss index 1986
Grade A B C
Ear Total(No.)
Type of industry R* L** R L R L R L R
Food stuff - - - - 125 25.0 25.0 25.0 62.5 50.0 100( 8)
Textile - 08 39 39 6.3 7.8 133 141 765 734 100(128)
Paper & Plywood - - 83 - 83 83 - 16.7 834 750 100( 12)
Petroleum & chemi- 24 36 12 12 131 83 119 155 714 714 100( 84)
cal .
Metal 0.8 15 15 31 54 46 13.1 46 79.2 86.2 100(130)
Machinery - - 37 - 74 74 148 222 741 704  100( 27)
Electric & electronic  — - - - - - - - 1000 1000 100( 2)
Others - - - - 182 - 182 455 636 545 100( 11
Total 0.7 15 2.5 25 8.0 7.0 129 129 759 761 100(402)
(04) (0.8) (15)

*“:Right, **:Left
Table 9-2. Hearing loss (A—E,%) by early loss index 1087
Grade A B C
Ear Total(No.)
Type of industry R* L** R L R L R L R L
Food stuff 125 125 - - 125 125 125 - 62.5 75.0 100( 8)
Textile 15 1.0 20 34 7.3 7.8 9.8 6.3 794 815 100(205)
Paper & Plywood 42 - 12.5 4.2 8.3 - 4.2 12.5 708 833 100( 24)
Petroleum & chemical 25 2.5 9.1 9.9 5.0 74 140 116 694 68.6 100(121)
Metal 0.7 - 0.7 14 8.6 79 121 79 779 828 100(140)
Machinery - - 49 37 49 37 11.0 146 792 78.0 100( 82)
Electric & electronic =~ — - - 286 - - 286 286 714 428 100¢ 7)
Others - - 105 5.3 - 10.5 10.5 5.3 789 789 100( 19)
Total 15 1.0 41 4.6 6.6 6.9 114 9.2 764 783 100(606)
*:Right, **:Left
Table 9-3. Hearing loss (A—E,%) by early loss index

1988
Grade A B C
Ear Total(No.)
Type of industry R* L** R L R L R L R L
Food stuff 31 - - 31 125 94 125 125 719 750 100( 32)
Textile 24 16 24 2.8 6.5 45 11.7 109 770 802 100( 247)
Paper & Plywood 2.3 23 136 = 9.1 9.1 25.0 159 500 72.7 100 44)
Petroleum & chemical 34 16 51 34 10.1 10.7 129 10.7 685 73.6 100( 178)
Metal 15 0.5 3.0 2.2 6.9 5.0 94 9.6 792 827 100( 405)
Machinery 0.9 0.9 2.7 1.3 5.3 27 9.7 84 814 86.7 100( 226)
Electric & electronic - 21 31 1.0 8.3 5.2 136 115 750 802 100( 96)
Others 3.7 - - 3.7 74 111 185 222 704 630 100 27)
Total 1.8 1.1 34 2.2 73 5.7 116 105 759 80.5 100(1255)

*:Right  **:Left
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 Qite e s sk R A5 9%
T A ATHFEE, 1961 =4,
1968 + A7+, 19805 oWsty FEFRAS HAYY
913), 1985 Zenz, 1980 : Last, 1986). Ad=te] AL
g Hoh 2 gads A9 st 3o ZAREY
Heto] o] $kA T (Kryter, 1952 ; Rosenblith, 1954 ;
U.S. Airforce, 1956 + Charles ¢} Herbert, 1961), &2
A7l S5tw FEReEE a3jelg AEA sHew Z
Foprdel YoM 45 F0) e} 2889 el
t2A "o 22t} Octave band analyzer®] AM-g A
H, AAH, 23 7le 7R AR S

TE ALtne 3% £85F 2L AHdHo

Fogdel sl AT Qe Aol n=,
& Bl fEluEi MR A4 93 AF
o HEFEFL(B. A)S AA 259 FHEVE veE
43l U (=F, 1983 ACGIH, 1983-84).
A 8 FARAY o YR8k A= 87MYF 21270
AP BAFY AgHA dis 33t AiEAL B
A% Aoe T8 #4715 1Y 822 71E3) 90dB
(A)efl wigate, 89dB(A)°l3tY A7) 863 29.3%
(6270 4), 873 31.6% (67714), 88'd 33.0% (7074 &) &
W F7hete 443 AP AL AT A
), olv IE<e) AR Z3l AiFe) 2a
E9] ¢149 W3l g A5 & Fol & Fg8 &
Aoz Azt ey 100dB(A) o]l FA7E 864
212% (4570 2), 87d 16.5% (35704), 88\ 17.9% (38
M) 2 86T 87+, 88 A7t don, 88
dof) 87350} 238 F718 31 100dB(A) 037 22
Dag BA dojre FAFA AU $HA4go)
A, EF FEAQY 25U AA, AP YoM
73 Z

P2 L23FELS AR 74, 71AF AEGA7 g
YA HF ¥FH EAE Ao W3 A(1968),
A $(1982,1986) 9] A3} F-A13}

Sk

Ytd oz JiQle AHEL AFY o g 3
o] Ealfrielgo] glow nRe s SRt
73971 @24, Audiometry Sl o3l Z2HE =124
3 E3 e dAslede 7o ¥52 ¢ A}
st A7 A71Ech =53(1989) o) 2jshd, A
Ad 1,000Hzo) A 30dBo)4, & 4,000dBolA} 40dBo
ol AYEHol Ade s 24 FAPHA YRR A
A =gl

Ty, B2AIME 4,000Hz9A 40dBol4 50dBY]
Tl A 9 FR 2 ubE A2 W, 50dBo] 43 e)
&M A Z2AE HY F2uzEA 22 Y
A e Adste zAAdRE stk 38 &
LAz MA Z2zpe tit H-go] 86Wdol= 4.1% 87
ol & 53%, 88l 95% 2 vd Zvleln gle e
B 258N 2229 F71 L 257|749 F7)d

& Zo] Feoz A, 53] 8830 AR
A& 2259 2ridZel gz dlgFEg
, CEAEY HAFAE AT ARIFY Aol A
Az 3A HE87] gEoz g
24 dAL A HAMY 4,000Hzo0 41 9] notchst &
AZL Ade Aoz ojv Fldul Uvk(Larsen, 1939 ;
Bunch, 1937). EZAtAME QA] 4,000Hz0 S Cs—
dip@/d-& JER D S-S #eld £ Qdx, 1 HY
E£4do] 86'd, 87, 88dA $ZH= 51.9dB, 52.5dB,
53.1dB, #2& %+ 52.1dB, 53.2dB, 542dB2A A& o2
FoMAl e A THEIIZ] wid F7E7] gEQ
HoZ ALEHH, 4,000Hzo0A F&A7 &R
HEAFE o & 3L, vt ge #HA3(1971) 9
#&7 24.5dB, $37 23.7dB, 434 $(1982) o) A=A
53.9dB, %7 53.5dB, ©1%E1(1988) 2] #&7 62.0dB,
37 583dB 43 H f-AREIA. FH2H7) $2AR
o HYHEASF) B B oHE 2EAY FYIANE
gglog ZHas oz ArgHX, o} FEsE) =
Atgube glow go g © zAlsiulel & AR A
"ot 22450 9%5E AgE4LE 198745 JoiA
= ol 4 I Az, HF Az 282 A7 Z
AAAE ARG ol 55dBE 7H4 FH&Hol =ud
FEFoINLLE, 87d%l ojME 86T HHEH
AEA ggd Z1e AzdH AAF ARGAN HY
E4o] Ay, FYLao] AW Fo] 2 T

ot ofN
N
>

23
B ofe ox
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AzGAA Y& Aot T e, 88
To lojMe 87dse] AP A7 % AAAE
Az{de] 487dB2 APHD AE AT, 4FE A&
Aol dxdd ae} dFe] AT Ae mMid Y
F2AAS) AYAY e A HF o 95 A
o2 AL A P Yo7 U FFRAY
FA 2 AzEch F5A0 UM% 8ol HHE&A
o] 7k Hatgd A7) 2 HAAF A=Y (62.5dB)°]
87d =& 436dBE 7ML UAAL8BIAE M= 50.7
dB= 233 <tatE AR EtdFEol v]dte] &4
9 &) 7t dyd AL $E5FANAY oo} B
Aol oA olaka Fzhgct vhA E e B35 (197D«
AEd HYPEA4Fo] 256dB - 38.2dBo] M9 o,
wg5(1977) & 27.1dB - 400dB ¥ o] ¥ ¥sin
Ao} olE AHHE} ¥ ZAH0 £& AL FAMY
A A (E 59 T4 Abolo] 2% A% U0
ARA T, BzALe] 729 4,000HzolA 50dBo e H¥
E4AE ZAMIA o2 9Y A Alrgd.

FFZNY = 458 = 6B Yo 2 A3 slte
ARZ FAER oy Aoz 68Yo) Bo) o4
Hi vk 4E5E HYP) F=E A9 ARE
(1970 A7Z(F © 20.3dB, $ : 20.0dB), LA} :
17.4dB, ¥ : 16,8dB) 7IEN(3}: 17.2dB, ¥ : 12.9dB) &}
-394 (#:14.2dB, $ : 13.6dB), AAUY(F : 13.9dB, $
1 12.6dB), 71AFQ(} : 129dB, % :99dB)¢] £o g,
o] ZH1(1988) = FAUAL(3} 369dB, £ : 360dB), ¥
#A 24 (F : 37.1dB, £ : 35.1dB), ZHFEAZRY(FH
1 374dB, §-: 33.3dB), W3 - A2U(3}: 394dB, ¢ :
29.6dB) 9] o2 Rustgrh

BzAAE 86 B4 Y] 2 ARAAFE AzY
(& :405dB, % : 37.6dB), A E A =9(F © 32.3dB,
<1 314dB), /A FE A=B (3} : 30.6dB, ¥ : 30.0dB),
Zo] 2 o A=A(3: 30.1dB, % : 34.0dB), 7I€} A
ZY(#  30.1dB, % :29.1dB)9] Fojglen g7dde
F&AE A=Y(F: 335dB, $ : 32.6dB), 71AF Az
(3} 325dB, $:324dB), AF A=Y (F: 31.8dB,
% 31.6dB), &3 8HA| = A ZU (3 31.2dB, ¢ : 315
dB) 8] &0l 1, 88l 7IEF Al=H(F : 34.4dB, ¢ :
335dB), AF AZY(H: 34.2dB, % : 33.3dB), 7IAF
Az (3 334dB, ¥ : 32.6dB), FHAE AZA(F:
327dB, % :322dB)Y) o2 AF& AUk B339

B23(197) 9] ARG FHSHYE) o &2 A
A AT ZARNIALY] AFo] W] Aoz Al HY,
o]Ze](1988) &} AF = AAF 2olr}t gl

AAAH BAFH A 6ol o3 F P& o) 41dBol Y
A 22 Foi R4 Az F33 glernz, 41
dBolde] AgE4o] le AE 234G AHAE e
& A9, 284 A FHEL 86 04%, 87 08
%, 88id 15% 24 vid F7t5 1 gllen, o|He 3
4 5(1982)9] 08% 9= FAFSHY o] Ze)(1988) 9
A3 29% Boke 20th 438 A& B¥E 86100
oM E AHAE AR 1.0% 2 AY Thor} 87
doll= 09% 2 39 88 ddE 16% & A4 2 HEHY
I, 861 A28 Y FEAFE ARU0.7% )L 87390 1.2
%24 19 88d 23% 24 A3YZ WEE 1 Yot
FHE AAle W7t AFEFE Folxzn e, 86
ol 04% 24 4999 71E}F A 2P 879 0.7% = 39,
8830+ 28% 24 1912 4L e F, Id=¥ o
Y FH o] dxol gt 4Tl HE o) Y= RS UF
AALE 2SRAY ], A9 #e4, 2FEAT,
948, T2 FETol A5G tel o 2 2o
Z4-3t7] fEQ Ao AR HG.

2259 TR ZAojH o wat YHEASRF)
Fohzltke 2 olu] Bol Had u gler (Glorig
9} Davis, 1961 : #%4 %, 1966: ©]413, 1969; =}
A8t BE3, 1971), TEA7]6) dhaliMe AR}l
mpeta] oFzhe) #Ho]& Ho|n glt}. Sataloff(1953)& &
FEEF Ag 3drteld] 159 AFHE4AS vepdT
8t41 2.5, Rosenblith(1954) & st o]A 20254 2
o] 15-20 24570 HlE HF 10dBol ] HEHE
A& 7t g ) EERAA 86Wd-E 51 vzl
$&, &AM 242} 30.2dB, 30.9dB, 5-93 Foll A= 29.
4dB, 29.6dB, 10d°]dzo M= 31.6dB, 31.9dBe)Ax,
8732 5dvjukFo] 30.8dB, 314dB, 59 7& 31.6dB,
314dB, 100|472 304dB, 31.5dB2A] ZFEdskn
Y& S3jolg AT & gl 88dolx= 53
ojgh 30.8dB, 31.0dB, 5-9dT¢ %47 =5 325dB,
10d0)37& 9% 32.7dB, &= 338dBRA 7717
me FHEAE FriHe S dehith dEds
(1982) & 2¥7|7t 77 = ZEAe] HojAL+S
FYEHE Frlshe $4S Hasigon, BEAleA
86'd, 87'd, 889l dFo| Y o7} YA B
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WAL S ZARkE 50 222k g ¥Eg 37}
ARZ =Agol 22259 5770 Y AR
gAe) ZF7Zgte] nEEI, HA & A A
APV E 25FEE LA Y& Aol 3hig
Z89ez FEFozz AlgEy, 88dde ¥H AL
Az1e71 1,255 0. 2 4 861, 873 9] 23wl AL 2 B
HE 2 A3 Boh AY4e] dS Zoz Holn
wbA ggdnte] ARz HrbH ZFE7(7te] Hold4E
HE&dw Fvtddn & £ JAch

FFF7H 71gE =94 dAH-E neldr] At 4,
000Hz9) H#H&EA2 BB Age Specific Presbycusis
Value(ASPV)Zt ded 2 ZejE £43 4234 ¥ S
T3 %7] £4A5(Early Loss Index, ELD& A &4
HA e ditat Aok B o] g3t Rol vt
H 1+ Hermann(1963)2 Y] %3} Baughn(1966), Ed-
ward(1969), 27339} "335(1971), wd5(1977), ¥
Q3H1977), AEFA 5(1982)¢] g+ vzt Utk Hermann
(1963) 2 4,000Hz7He N B 23A 27|EHAALE A
st FAAe FHo) disf AHA YIS DT
o2 Hi0e] BFo) A== ELI scaleo]tH(E 10).

BExAAME 8609 A EFol slD3hs Ao
Aoz $37 759%, 5 761% 2w, 87d¢=
% 764%, % 783%, 88 L = 759%, = 805
%24 F5AL AL A AR £ FUlEe) vha
ATk vtA sl et BB E5(1971) = FHE 412%, = 389
% & ELIY 284 ¢ 2Fstgon, utd4=(1977)
t #H&514%, 3 491%, FAF19TT) S 2 29%,

Table 10. Early loss index(ELI) 4,000 CPS audiometry

#% 31% 24 Edward(1969) &) H 1ol vl&) W& v]& 2
Busgch 1Fd 5(1982) L $2 84.7%, & 877
% 24 ThE ZARRM HE & vt B2
3% OE AR HEAE 2 vgolou HED
5(1982) ol Hiztd M= Rodrh ol 9A 7T A=
ZAMdEe] Ao} wWiEQl oz AtgErh

AFY, A= EFe v&L2 1986329 3% A7)
2 HAAE AZYFH S 1000%), Fol 2 TR A
ZJ($=:834%, HAZ:750%), 5AF A2I($
2 :792%, 3 :862%)9 &0, 81dde 4H
AE AZ2P($Z 1 794%, B2 815%), 71AF A=Y
= :792%, #Z:1780%), 71t AZQ($Z 1789
%, FZ . 789%)9 ¢, 88w AR Az
2 :814%, AZ:867%), FEAE A2A($E:
792%, % :827%), AFAF ARA(LF 1 77.0%,
#Z:802%)9 wolAct w39 WFF(1971) = A
AL(F:294%, $ 1 177%), AFL(F} 1 463%, %
488%), DAL} : 26.1%, % :304%), 883H(FH:
268%, % :232%), \AZU(Z:324%, §:17.7%)
o] 43& By, (1977 AR (3 4319,
90 414%), T 574%, S :558%), BEH(F:
222%, %1 333%), 717( : 69.6%, $- . 70.2%), F°l
(F:245%, $:209%)9) AAS Huslgovt, Bz
Aol AR RYE 2 v Sol it $HH, AEA 5(1982)
LS 3 (Z:980%, F:96.1%), A7F(FH:906%, % :
809%)9 A¥og ExA AHRTE o B &84
33zt Hl&& RuEA 4G olgEe Aol

Age specific

Presbycusis(ASPV. dB) ELI scale

Age Women  Men Grade Exceeds ASPV by Remarks

25 0 0 A <8 dB Normal —excellent

30 2 3 B 8—14 Normal—good -

35 3 7 C 15—22 Normal—within expected range

40 5 11 D 23—29 Suspected noise induced loss

45 8 15 E 30 or more Strong indication of noise induced loss
50 12 20

55 15 26

60 17 32

65 8 3

Source:Edward R. Hermann. An ‘audiometric approach to noise control

Am Ind Hyg Assoc J 1963; 24: 344-356
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