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This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Recently, reports of noise-induced hearing loss (NIHL) have sharply risen among workers in
South Korea, almost 20-fold in 2022, compared to 2012. This is presumably because NIHL is
combined with age-related hearing loss. For the correct diagnosis of NIHL, therefore, the ef-
fect of aging that contributes to threshold shifts is should be excluded, and that would require
scrutinizing of various established methods. Additionally, international and domestic data
from large cross-sectional studies may provide new insights in excluding the effect of age-re-
lated hearing loss in individuals in which threshold shifts occurred. This paper comprises the
recommendations for the diagnosis and quantification of NIHL in a medico-legal context.
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Table 1. Status of occupational diseases - noise-induced hearing loss
Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Number of people diagnosed 275 259 278 372 472 1051 1414 1986 2711 4168 5376
Data from Korean Statistical Information Service®
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Fig. 1. Average noise induced permanent threshold shift as a func-
tion of years of exposure; the parameter is exposure level. NIPTS,
noise-induced permanent threshold shift.
%] v} 75%7} A 10doll A AERITE o 80 dBA &5 4
= U5 7hee S e dod, 8 w2 Al
Aelof| gt UM AR5 (temporary threshold shift)
o 3}2-8 AN 4 Utk 75-80 dBA ofale] A& FEE
IR H ARG 5T 2343 o et daFo] elck®”

o= 9 7]e} Axl=ol A Fe Al = 7] =2 a9l
eolef Aol o] 52 FF wAlol WS AR TR

+ Wshe 2RAES A

7HAAL Qlek = R 47) B A2 A é
= Utk glAAB) 7HHhearing loss [HL, &
age-related permanent threshold shift [ARPTS, =3} 3’;1'
FTFAXOTEHNIPTS) M= ax5/d I Atolld gaIgt
7}75—)1g§, e Uro]oﬂ g/\ﬁb};go] g ko) ap R 0ﬂE 1-0]
o] SUT S = 1 Zlow o4}
o] Q= RloflA] &Fo] =EHE 73—‘%9} H ?i%‘
oA 5ol eEHE F9olA &
Aoz o ASIACE” a4
WA F&=7t 40 dB olstd uff HAME TR A5 ddE
=AY A AES & &, 40 dBE 295t
74$- 1SO-1999 2 ANSI S344% oAFE wlAE 714k
FolA GRS AlLjsliof fthar shglon, 1 FARS
¥} Zrck: HL=ARPTS+NIPTS- (ARPTS)(NIPTS)/ 20, ©
T 7HA] Rl ofsl] 4ol WokH thE glof ofjt
7Fedo] Role s SR s, AdTES ik
8H= 7--oll= 1S0-19999] F54<= 1202 W

W =gl gt A-toll A ARt A ¥
Aolg Hejet Aol YA 28
'é et o g chesh), 48 vk

5] heysl] mhize] ol Zhade)

O

mz ofl
o & dr rlo

it
Il

r

.—

|

o

oﬁ

)
r

o m o
ot @
2
=)
gl

Tﬁ
ot
H

M
.
o)
T
12 ﬂﬂ
H 1o

f =
52 ﬂ-l'lN'
rlo 5y
=2
=
[T
21_1{
o g
>
mo
ox

Noise-Induced and Age-Related Hearing Loss | Song JJ, et al.

Tk QT wRlo] Tk 1SO-19999)4 % 4
ol 1ol Aglo] AHEE= o shte] ASAdHd o
A3} 7hS AXTO R AWE Aol e 2ol & SISt
A =t} o= s W A2 &4 sto] National In-
stitutes of Health Consensus Conference”} “54 7jj2lo] &+
HE &4 98 7S 200k 48 HollAE P Aol
2hal A SSAY, Bz 54 7H°‘°1 01‘11 lr—goﬂ tel Bt
= A et

A%o] Z71gto ufeh WSt HLENS o] o

2 wmQAoleka Tt APEE wlmste, 189
9] 79 3541 ool ole] B 404 o4k
FSejAo] 50t 0% o FHshAL, =y
Vg e Fupsold 93-S o WA won| W
B ol wayahk kAo ® Aol ojAmrt el
3ol ol WAl 1 kHz oJAolA] B Azt £4o] F&
upgEe o Fukol thal HIX) A2 Alzro] Ag
of uhel ZHsste, ol &4 A Ak Foko] 2
# efshelt Reloix] Aol AckFig. 2, B4 Fol vl
o Aol Q8 SAHS W AL wesfo] w2 S o1 4
Zuch e Held o] ARtk 55 HUS ) A% &
3 1B 4-8 KHzol 4] Q1]
£ ] sl /a3 |5 Uk Y ol

7)1& S48 A} H9)(0.25-8 kHz) B =2 Fuls: oo
oA A2l Z7)of AJZFE|H, 20-294)|0f|A] 14-19 kHz Z11Z
Tt o] dish HE A7t 5 Fof digt 10-194]<

dukelo] HHAR|of tjste] dA 71 HHUE AR =
1SO-1999 (2013)Q} t]=t <2 322 A(ANSI S3.44) A=
oltt, HHof th3t SO} ANSI 2dl a2 AS At

wolgdge] B A9 4 94 4 gk v 35
HARS 19604the] chaFet ARThEE B g 249
3, o)t AR ATLE hESHES AAUOH, 7 Ao
ofat 4 wgo] glol, ARA E WA £ iy

o] ZEULE? HHGR| 9| A7 Aihe= Johnson7>o1] S
A= AL A=l A AR ISO-1999 (1990)°l] &

SejQict ol of itk Al AR u|=k Q9L glolE
S T 2T 1S0-1999 013)0l] HA=e] glek 2o
28 ARIe; ASof =EE]R] 9o HAolo] Y 4
= AAE =], 1SO 1999041 A1

[e]
deAlih £gol wEEUAS A Aol FASE

www.kjorl.org 199



Korean J Otorhinolaryngol-Head Neck Surg 1 2024;67(4):197-205

Frequency (Hz)

500 1000 2000 4000 8000

. ‘\\\} M
40 \ﬁ’\ﬂi,
T
@ 50
2 \
60 0
0 "o Age 30
-o- Age 40
80
-o- Age 50
90 |=o= Age 60
-o- Age 70
A 0

Frequency (Hz)

500 1000 2000

L
10 0

4000 8000

® o
- \\
40
z \>
o 50
ko]
60
70 -0- Age 30
-o- Age 40
80
-o- Age 50
90 |=o= Age 60
-o- Age 70
B o

Fig. 2. Median (50 percentile) audiograms from male (A) and female (B) of different age groups.
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Table 2. Different standards and applications noise-induced hearing loss among different countries

Country/state - - '.V\eﬂ’?Od - Threshold Age correction method
High threshold Restriction time or age Age correction

USA in general (-) (+) 30 days—5 yrs (+) >25 dB ISO data
Washington State - (+) within 2 yrs - >25dB
France - (+) within 1 yr - >35dB
Taiwan (+) “) ©) >70dB
UK (+) (+) within 5 yrs (-) >50dB
Germany (-) (+) only working (=)
Hong Kong (-) ) (+) >40 dB Lump sum payment
Singapore (+) ¢ (+) >50 dB >50 yrs
Ontario/Canada (-) ) (+) >22.5dB > 60 yrs, 0.5 dB/yr

Adapted from Schaafsma, et al. https://research.iscrr.com.au/__data/assets/pdf_file/0007/297142/Noise-induced-hearing-lossas-

sessment-for-workers-compensation-guidelines.pdf.*”
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Table 3. Median hearing threshold level for ages 60-85 in Korea
according to sex

Age Median hearing threshold Median hearing threshold

(male) (female)

60 19.7 15.6

61 20.4 16.3

62 21.1 17.0

63 21.8 17.8

64 226 18.6

65 23.4 19.5

66 24.2 20.4

67 25.1 213

68 26.0 223

69 26.9 233

70 27.8 24.4

71 28.8 255

72 29.9 26.6

73 30.9 27.9

74 32.0 291

75 33.1 30.5

76 34.3 31.9

77 35.5 333

78 36.8 34.9

79 38.1 36.5

80 39.4 38.1

81 40.8 39.9

82 42.2 4.7

83 43.7 43.6

84 453 45.6

85 46.9 47.7
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