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= Abstract =
The etfects of age adjustment on the diagnosis of noise induced hearing loss

Jong Uk Won, Yeon Soon Ahn, Jae Hoon Roh

Department of Preventive Medicine and Public Health, Yonsei University College of Medicine

In Korea there is no specific method of age adjustment in noise induced hearing loss(NTHL).
We attempted the age adjustment to understand the effects of age on the diagnosis of NIHL. We
used the International Standard Organization 1999 as an age adjustment method. We used the 1,

617 otologically normal person's hearing data from a health examination center, and 206 workers
diagnosed as NIHL.

We concluded as follows;

1. The ISO 7029 function used for age specific hearing loss is not suited to Korean people.

2. The mean of age specific hearing loss is 11.0 6.2dB and the older of age, the more
decrease on hearing loss, especially in 4000Hz.

3. The difference of NIHL between before age adjustment and after age adjustment in the 3rd
decade is 5.4dB, in the 4th decade is 6.7dB, in the 5th decade is 8.5dB, in the 6th decade is 10.
4dB, and in the 7th decade is 12.94B. The older, the more is the difference.

4. After age adjustment, the number of workers diagnosed as NIHL decreases to 60% of
unadjusted.
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tl olE9] A3 38 o3t A e 5 AY
79 56dBoll A 15.94B] BXE BT, 2 = 6.1dB~
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Y] = o) wWa} S00Hzo| A= 5.9-16.3¢8, 1000Hzo])
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E 4. odziof o kol X 7|0 B M ) «dB
d 500Hz 1000Hz 2000Hz 4000Hz
~24 5.9 + 5.1(0.1) 5.9 & 4.7(0.1) 5.0 = 4.1( 0.2) 66 + 87(0.3)
25 ~ 29 8.1 + 5.6(0.4) 6.9 + 5.4(0.4) 6.9 = 5.6( 0.7) 9.6 = 9.8(11)
30 ~ 34 8.8 + 5.40.8) 6.9 + 4.8(1.0) 7.2 + 5.5( 1.6) 10.7 £ 12.0( 2.6)
35 ~ 39 100 + 6.4(1.4) 8.7 + 5.7(1.6) 9.4 + 6.7( 2.8) 149 + 14.6( 4.6)
40 ~ 44 119 + 7.2(2.2) 104 + 6.7(2.5) 11.7 + 83( 4.4) 221 + 17.6( 7.2)
45 ~ 49 11.2 + 7.0(3.2) 92 + 6.4(3.6) 10.1 + 7.1( 6.3) 185 + 13.7(10.4)
50 ~ 54 121 + 7.3(4.3) 11.1 £ 7.0(4.9) 124 + 8.0( 8.6) 23.0 + 15.9(14.1)
55 ~ 59 14.5 + 7.8(5.6) 13.0 + 7.6(6.4) 153 + 9.6(11.2) 252 + 16.1(18.4)
60 ~ 163 + 9.3(7.1) 14.8 + 7.98.1) 16.7 + 8.8(14.2) 269 + 14.1(23.3)
+ (e IS0 W& A
H 5. oiof e Falel 245 72| " &L @9 4B
A ¥ 500Hz 1000Hz 2000Hz 4000Hz
~ 25 78 + 6.1(0.1) 55 + 5.2(0.1) 51 + 46(02) 71 + 9.6(0.3)
26 ~ 30 82 + 5.6(0.4) 6.3 = 5.1(04) 59 £ 52(07) 93 + 9.0( 1.1)
31 ~ 35 96 + 5.8(0.8) 6.6 = 5.5(1.0) 82 + 6.7( 1.6) 133 + 13.6( 2.6)
36 ~ 40 102 + 6.4(14) 7.7 + 5.8(1.6) 9.0 + 7.3(28) 16.6 + 14.5( 4.6)
41 ~ 45 123 = 7.4Q22) 95 + 6.9(2.5) 123 + 8.8(4.4) 24.6 + 18.9( 7.2)
46 ~ 50 11.6 = 6.1(3.2) 9.0 = 6.5(3.6) 11.1 + 7.9( 6.3) 22.2 + 16.7(10.4)
51 ~ 55 125 £ 7.1(4.3) 101 £ 6.5(4.9) 133 + 8.8( 8.6) 25.1 + 16.2(14.1)
56 ~ 60 145 + 7.8(5.6) 124 + 8.5(6.4) 162 + 10.2(11.2) 29.5 + 18.3(18.4)
61 ~ 17.5 + 11.5(7.1) 153 + 10.6(8.1) 18.6 + 10.3(14.2) 331 + 16.7(23.3)
+ (1= IS0 2 HAA| '
E 6. Y 28 H¥ol B M| w9} BT + BERA
- ARt =4 #=5 4
) A 2 Zo]” il % o] **
~ 29 7 324 + 113 270 £ 120 54 357 £ 71 310 £ 74 5.1
30 ~ 39 45 328 £ 94. 260 = 100 6.7 376 + 12.8 31.2 + 137 6.5
40 ~ 49 56 341 + 110 256 + 120 8.5 389 + 11.7 307 + 128 8.2
50 ~ 59 85 342 + 88 238 £ 9.6 10.4 350 £ 85 247 = 96 10.3
60 ~ 13 365 + 8.6 23.6 = 8.6 12.9 374 + 98 236 £ 113 13.9

+ F-value = 128.2, p < 0.0001
++ F-value = 135.6, p < 0.0001
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E7. ZthHol| e 2%

% 72| YR e 224 Y

4(D,) 22X xAf2| wist

el 23)” 629 (4)” 271&4A 59 08
o - - =
A(A) F(B) (A~BYA-100 A(A)  Z(B) (A~B)A-100 AA) F(B) (A~B)A-100
~ 29 -3 2 333 2 2 0 3 7 -57.1
30 ~ 39 30 13 56.7 17 6 64.7 30 45 —-33.3
40 ~ 49 34 16 52.9 19 11 42.1 34 52 —-34.6
50 ~ 59 64 17 73.4 42 8 81.0 64 66 -30
60 ~ 12 2 83.3 8 2 75.0 12 13 -7.7
Al 143 50 65.0 88 29 67.0 143 183 -219

1)1—3112 p> 0.05
2) ¥ =5.853, p> 0.05
3) £ =3.584, p> 0.05

E 8. ZichHoll e % 72| 3R e 234 HE(D,) 22X KAle| W}

Qe 32)" 621 () 2719450 @)
T AG) F®) (AB/A100  HA) FB)  (ABJA100  H(A) F(B) (A-BYA-100
~ 29 6 2 66.7 3 2 333 6 7 -143
30 ~ 39 39 21 46.2 23 12 478 39 44 -114
40 ~ 49 50 25 50.0 30 14 533 50 55 -9.1
50 ~ 59 70 19 729 44 14 68.2 70 55 273
60 ~ 9 4 55.6 8 3 62.5 9 13 -30.8
A 174 71 59.2 108 45 58.3 174 174 0

1))( 4.347,p> 0.05
2) ¥’ = 1594, p> 0.05
3) ¥ =3.143, p> 0.05
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F3517] Yl AL Ez2ER o

[e]

-

£ Abgo] vo] & HEel w2t o= Fx A S0
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e 73R OSHAY d & Aaithe ot =
Al SAEARAT & Zole e A BUHE 9. F =
Zol AR olAlgke p-2jviel Ad]lel Aol ot
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A el &84 D) Adeke 71Ee
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=
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FAH 2345 )04 E= 688 {(S00Hz + 2x1000Hz + 2x
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StAY, A wte 18, 478 FuA, D, B3
Al, A% 2 4 FuXE Bhsta FAasiAdy,
g3t dBE I neiste § Ot iR a3y
< BA5n I 2E5RelE 19943 E5A747
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3141 OSHA #lge} 42 A8F Hu AEE AAIG
HE AR 68341-396), =914 @A o] <% wt
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AL5}S 31, Macrae(1971)= 4000Hzo| A 484 It
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Hermann®] ELIY % o] ¢} 22wt Azhed &= 9]
o} %3 Corso(1980) 1 @A|7} ©hedt 714A AA
7} ol Aoz spdAolgta ). o) o
7ol AHS-E IS0 19999] 2ol T 7FA] $8.% 7}
ol et e 28 259 e A u
4] AFe] Fgoz vehllx, E4, 33 W3l
AR T &F A2 JaiA] HAsh= ¥Ete gt
E9 48 E¥(effective total}e 802 3a)
ARt At Zlojch. ¥9] F4|(HTLAN
HTLA + HTLN - (HTLA x HTLN)/120)9| 4]
~ (HTLA X HTLN/120)¢] o]w)7} A& o]ah= Ao
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o] Sivke AAIZF AR

L
L

ol

i %o o

F 9. o] E Malel RE 7o T HLM 2] 4B
o o 500Hz 1000Hz 2000Hz 4000Hz
! Y g &g PG 9 & A

~24 59 22 41 5 11 42 50 3 04 19 66 S8 17 21

25 ~29 81 28 69 56 23 69 4 17 96 74 32
30 ~ 34 88 35 69 6 08 72 46 16 107 98 30
35 ~ 39 100 39 87 7 32 94 56 33 149 124 53
40 ~ 44 119 7.6 104 76 28 11.7 64 28 21 154 54
45 ~ 49 112 6.3 92 84 5.1 101 8 57 185 184 98
50 ~ 54 12.1 67 198 111 92 48 178 124 96 68 187 230 24 92 301
55 ~ 59 145 71 210 130 102 74 196 153 114 7.3 225 252 294 167 352
60 ~ 163 128 239 148 11 139 221 167 13 143 221 269 33 287 338

A8 - 7F B Aol 2AME -5 A9 B HHA
} : OSHA A& (=B A18) - 500Hz gl

oY 8 o)X (B AF)

2} : 2441 - ]3] -8-(1974), 50~654] - L}719%(1982)

- 659



]
35 Noise exposure ;. .
B i 7
30 4 7 4
/

25 4 -
— /,
2 20 A .
o]
= 15 4
g
< 10 B
e /
a 51 o
> 2000 Hz
% 0 (men) B
2
o -5 T T T T —r- T
£ 20 30 40 50 60 70 80
P Age, years
<
% T T T T T T T
E 0 10 20 30 40 50 60
=

Exposure time, years

8 3. ‘ol chst 200Hz0lM 25 Z2 Y =0IM HEo) B0t
(] : Corso JF. Age correction factor in noise-induced hearing loss :
A quantitative Model. Audiology 1980;19:221-232)

o1H ATl AFRA A3k Fo] Fel Aol
271945 BAYH o2 felshl A 2

T
3
vl

(& 6). o} AL A= 2 A st Ao} 2

ME4E AR dEd 9 o B 9%E
et A2k 4 ok Gallo(1964ye a4 HH
7 =Rl dHo] JMHAEQ] WAl ha EME
ZF4Y £ =08 RS | A A% I
Fio| Agele AHat Frleitizl &g F24 A
d-E g od thA] HAer] Alakiths g By
Corso(1980y7} 4& Zg9 =4 A
Atolel BAIE =AIG Aoltt. Z7ldle HFol &%
2o 9J3A o Bo] FLFAR 40 FWEE =
R Ao & Aavt o] & A BTz YUk
gt Rosenhall(1990)2 704 o] 4ol =91-& o
2o Zad x93 ZTzHx ok =019 A9
#po| 7} ol 7} F71hl mt HAska T9HoA & ¢

BoF

B

o] 9l o)z gtk st o] °
Z7keteM AEEdo] 284 YARTHE woly b
Ho] o B Qe wethe AL A s AUt

284 ¥Hos NG we TEAle] £ AAFHo
2E o 60% AT A2IAAT Aol wEE &
ARog o8 20|12 Holx| Y} o] AL FF
B9 xpolo] Aukshs AHolaYrt. Z Ao 27}
F52 oy o] mAE o] AckH 284
Wioz A W 2Exje] 57t 3 AlE b
&) o ol Zaslol 37] wRolch. ELIE] <& A
£ AR AT Y 38l )3 2oz} 9
it} 2@ ol@ AR ELIYo] Fake ool T A
wAe a7} 9 ousixE ettt

Bog 284 WAL Aushed Yo} 9% Wy e
slobsliert shs A7 YUtk o] EAlE HATE o
Ag ZAlo]7] HRo) A 2E2L Yirle oAt

-~ 660-



ool helr Bl ojsrslel oluelfatetsl ol =
294 Wl Bae Brlehzd glo) Ao uye
A ekm ik o5& A B g
Foflahe Qlolth(Ward 1983). eivelel Hagol
SER AYTFHNE ARG HBAME AFo

et 943 wAo] BAsl | Ao REzoz 2ug
U ARIE 25 494 W §AT4E e
AL QobAl AT, 284 WY fadAz WY
ol MAMKE FETHe Ao} AT, AHA AP
5o} 242 U4 9] WFe] §4704F ZolEz

S R L =B *34?‘&4(01%{1 £ 1993). 12}

o) 0] Z]-OHL——_

o O,

<

=

rir

L} ol Aol Ao} o] A BAS AAE BF o
AR 284 dH oz A ”:d 22219 60%7} &
RS REe a}_}a}x}(C)i YA et o]ZA g

H FE FEAT BAE o}
trgitke 2 frddlor 2 R
_% Jé-‘ll o] 22AE B3
§& Al=ske Rolle A4E F
27} A ssitta *374?}1’/}.
g o] w2 BAME WA A% g A
=% 373 gRlel Wi FHAE v =71 A
2 duralashe] ol go] U3, EA, IS0 1999 34
ol AFIME 2] A2 B ATHUAT
o] Fd wet date AL 1HE o fuEel
A% B3 glo] 483 Rollz A7} ok AA|, A%
Bl g8 Br] 98 A48 A8 Yo A
hte ZRAES) At 22 ARRA ag FA
ZFE Z7)3b] WESHA] edskrhe @e] stk

&84 W3S ARk 2o 9 B ENE
Potur) lelM FATE7IFIN ANE PHE 5
Q@

=]
AT} ged pe AE

ISO 70299] digdy Az &4 oalud) HA}

2. vt 78” e
11.0 6.2d8, H&L 11.

ol whe} 4 }—t— 7% BYln, 59
4000Hzo) A} 713 Zich.

3. 1SO 1999 WPg o & 3 Wé—% AAe 247 A
Hug AA Ae] A $of A 3te] po]7} 20ty
ol A= 5.4dB, 30l A= 6.7dB, 40thol| Al 8.5dB, S0T)
10.4dB, 600 129482 AEo] Z7|5to)| wa} AX &
3¢S B

4. 9% BAL AANE AE 254 e
= Zealel £5 o 60% ZAashked 9
st %«1 Aol gt

o2 St A AQle] Yo A A
7} Slofof shal, A% B deiMe 22AE HE
b S A4 & A BT shofof shalct.

ZAtel T
2 A7 AFW AT AT T4 ABB2E
24

s AAdstn osiie an
WA oje BolAl e A =R

<
£

1]

Ho
ro

a1

AL, J¥E, Fa, B85 AATF 22AE Y
o2 AR 484 A AdrEd B 2AL 4
who)8}8)=] 1993;26(3):371-386

AR, AXNA, AYol, =G5, Y. 235A 224
ELAARAG A 2 EAFE. didddegsin
1994;6(2):276-288

vrlek, vbzel, =914
1982;25(4):632-640

gk B 3], Auizizdaletgd ol 2. 92222 11733
o AA AT} B 1993, p76

B4, ol AL, wAFE, A, ASEE Zexe] 1
2] 750l T AT NI AeEA) 1991;3(1):1-10

w38, s 2302 Q3 AP Yo BY A}
At o] AAJ 98t 1971,10(4):1-20

L3173, HEE, oldL, A, AdH, A", 4871,

WA A7 12 FolalA]

-661-



gzt A5 HAHHAG o DA wd A
T+ Fro|AR] 1982;25(2):267-284

ol &3 AR A8 AT T A HEd &
3+ ZA}. o uke| 313 x| 1989;22(3):337-354

ol 97, Wi, WEn, A faAAse AETe 4
Bl g FAAT. ohgAQIelgtE ] 1993;5(2):
283-294

o8l §. d=Ue] ZIEHHA S B AT AMAh=F
3 1974,7(1):181-191

Ballenger JI. Disease of noise, throat, ear, head and
neck. 14th ed. Philadelphia, Lea & Febiger, 1991,
pp.1053-1068

Burns W, Hinchcliffe R, Litter TS. Arn exploratory study
of hearing loss and noise exposure in texile workers.
Ann Occup Hyg 1964;7:323-333

Corso JF. Age correction factor in noise-induced hearing
loss: A quantitive model. Audiology 1980;19:221-232

Gallo R, Glorig A. Permanent threshold shift changes
produced by noise exposure and aging. Am Ind Hyg
Ass J 1964,25:237-245

Gierke HE. Effect of noise on hearing. New York, Raven
Press, 1976 547-558

Henderson D, Subramanian M, Boettcher FA. Individual

susceptibility to noise-induced hearing loss: an old
topic revisited. Ear & Hearing 1993;14(3):152-168

Hermann ER. An autiometric approach to noise control.
Am Ind Hyg Assoc J 1963;24:344-356

International organization for standardization. ISO
standards handbook  Acoustics. Ist ed. Geneva,
1990, pp337-353

International organization for standardization. ISO
_ standards handbook  Acoustics. 1st ed. Geneva,
1990, pp378-385

Macrae JH. Noise induced hearing loss and presbycusis.
Audiology 1971;10:323-333

Melnick W, Morgan W. Hearing compensation
evaluation. Otolaryngologic Clinics of North
America 1991;24(2):391-402

Mills J. Noise induced hearing loss. Philadelphia, Mosby
Year Book, 1992;237-245

Rosenhall U, Pedersen K, Svanborg A. Presbycusis and
noise-induced hearing loss. Ear and Hearing 1990;
11(4):257-263

Ward WD. The American medical association/American
academy of otolaryngology fomula for determination
of hearing handicap. Audiology 1983;22:313-324

-662-



