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The Comparison of Noise-induced Hearing Loss Evaluation Criteria
for Management

Won-Ja Namgung - Jung-IL Wor'
Department of Occupational Hygiene, Graduate School of
Occupational Health, Catholic University, Seoul, Korea
Work enviromment Division, Ministry of Labour”

Abstract

The study was performed to investigate the differences among various evaluation
criteria for noise-induced hearing loss(NIHL). The subjects were 100workers who had
received detailed audiometric examinations after the periodic annual examination for
hearing loss. The evaluation criteria included were as follows;

The criterion 1 was NIHL of 50dB or greater at 4,000Hz in either ear which is one of
the legal requirements for determining occupational hearing loss in Korea. The criterion II
was NIHL of 40dB or greater by 4-divided classification{atb+c+d/4 at 500Hz(a),
1,000Hz(b), 2,000Hz(c), 4,000Hz(d)) which is also one of the legal requirements for
determining occupational hearing loss in Korea. The criterion III was NIHL of 31dB or
greater by 6-divided classification(a+2b+2c+d/6) which is the workers’ compensation
standard. The criterion IV was NIHL of 40dB or greater by 6-divided classification(a+2b+
2c+d/6), the criterion used to prohibite workers to be employed in the noisy workplace.
The criterion V was NIHL of 40dB or greater by 3-divided classification(a+b+c/3) which
is the guidline of the Japanes Labour Department.

The results were as follows;

1. The percentage of workers with NIHL by the criterion I was the highest(96%) and
covered all workers with NIHL diagnosed by other criteria. Therefore, this criterion was
the most sensitive one for early detection of NIHL. among various evaluation criteria.

2. The percentage of workers with NIHL by the criterion II was 29% of the subjects, but all
of them could be diagnosed as having NIHL by the criterion I and 33.1% of the NIHL
by the criterion I could not be covered by the criterion II. Thus, this criterion was
not considered suitable as an initial step for determining occupational hearing loss.
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3. The percentage of workers with NIHL by the criterion Il was 45% of the subjects. This

percentage was 46.9% of the NIHL by the criterion I and was estimated to cover 3.6% of
all noise exposed workers.

. The percentage of workers with NIHL by the criterion IV was 28% of the subjects, but
37.8% of the NIHL by the criterion III and 70.8% of the NIHL by the criterion I were not
covered by the criterion. Therefore, these workers could have been employed in the noisy
workplaces.

5. Employee relocation which was one of the post management methods was an option in the

criterion I in Korea and in the criterion V in Japan. The number of NIHL by the criterion I
was 6.7times greater than that by the criterion V. Thus, although employee relocation was
not used exclusively, many more workers with NIHL could have been relocated.

In conclusion, this study revealed that the criteria being used for managing occupational
hearing loss showed a lack of uniformity among them. In addition, since these criteria are
all relied on the total threshold shifts caused by the noise exposure at the time of hearing
test with no consideration given to the past noise exposure history nor age, it can be said
that they are not an effective tool for occupational hearing loss management. Since legal
requirements are usually followed after being diagnosed as having NIHL, it is recommended
that a uniform diagnostic criterion should be used to minimize confusion. Pre-employment
hearing tests should also be utilized so as to managing occupational hearing loss after
employment rather than being used as a legal roadblock of prohibiting workers with mild
hearing loss from being employed. Thus, what is needed is an establishment of a rational

criterion for occupational hearing loss management rather than for legal requirements.
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Table 1. Distribution of the subjects by general characteristics and noise level of workplace

Characteristics Number (%)

o Male 9% (9% )

€ Female 4 ( 4)

20 - 29 7 «7)

A 30 - 39 % (2)

(g‘;’ 40 - 49 30 (30)

r 50 - 59 30 (30)

60 - 7 «( 7)

A - 11 10 (10)

D“r?“o“ Oft 12 - 35 58 (58)

e”(‘p Oyg‘;“ 36 - 83 18 (18)

mon 84 - 14 (14)

- 89 34 (34)

Noise level N - B 17 (17)

(dBA) 9% -100 31 (31)

100 -105 18 (18)
1712 ; £gole HARUEAY 300Hz o4 o BEE 40tHst S0tA7h 22 0WeR g B
o] m-gde(4, yol A 50dBel el A ok 2FEIZEE 1gel A 267ME A Ht
2 &=2lo] fﬂ@—‘il%: A4 49578 ol ar, 1178 ol3l7F 10H(10%)ol 1 o}
D71% ; egoledel Bz daeae]l 245 4 o) sa/4Y olao] 149(14%), 36749 °]4 &7
RH(500Hz(a), 1,000Hz(b), 2000Hz(c), ¥ wlgko] 18%(18%), 1270 ol4 357)¢ m]gto]

4,000Hz(d) &, (a+tb+c+d)/Nol 28t 40 58H(BR%) 22 7HE B3kl

ojite] &) A} B oo oA 2REa g AR zglr
M71% ; AREA7IE 628 (ar2b+2c+d)/B)el Mo 19195 AQBAEF Aol £848L B
o}3te] 31dB olate] Aol 9w 90dBA DlukelAd REE Abgro] 3W(34 %),

A}, dBA°ld 9BdBA Tl 179, 95dBA ol
V713 ; ARA S48 68U ((ar2b+2c+d)/6)  100dBA vlvtelA= 319, 100dBA °l4 105 dBA
o olate] 40dB ol4be) WAEAe] Qi ML 18I AT 105dBA ool N ZFEh:

4. Agre gigich Aol gold 24 29 AP
VAE ; dRel 25T WA 3RM(@broel & WUE £AE Agsarh
osfe] 40dB o) ge] FEEAo] A “d%ote] BAE RA(Table 2) 2

il
B o GAG(Sratistical Analysis System) U ®E2E 12-35 /HYe 257 58358 %)2
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Table 2. Distribution of study subject by age and employment duration
Age(year)
Duration 20-29 30-39 40-49 50-59 60- Total
{month)
- 12 2 2 3 0 10
12 - 3% 5 10 19 19 5 58
36 - 83 0 6 5 7 0 18
&4 - 0 8 3 1 2 14
Total 7 26 30 30 7 100
Table 3. Mean hearing loss level from primary and secondary measurement
Left ear (dB) Right ear (dB)
1st 2nd Ist 2nd
1,000Hz 289(+ 84) 19.9(£12.6) 20.1(x 97) 19.8(£13.7)
4,000Hz 65.7(£15.8) 64.4(£17.4) 63.0(%159) 61.1(X£185)
127344 A 328 237341 A8 SAHG (P<005) 400Hzo A= #HEHe 13 HAgLS
0 = O

& Table 3.9l ®A5Hsth
1,000Hzol M= #=9] 13 HAbgke 288dB, 23+

65.7dB, A ZAAMES 84.4dBE Vel $& o
b HAREES 63.0dBol 2 23k HARES 61.1dBE

AARES 199dBE $93 A& e I(P<005) #HT 15dBE FAAHeE #9% e i
$&5 1XEANEES 29.1dB, 23 ZHAIGEE 198dB (P>0.05).
2 %olg %2 vehdok
Table 4. Correlation between hearing loss at each octave band frequency and study variables
S00Hz 1000Hz 2000Hz 4000Hz 6000Hz 8000Hz
Airc. Bonec Airc Bonec. Arc Bonec Airc Bone c. Air c. Air c.
Left ear
Age 00163 00291 0.1846 00663 0266%++ 01669 00834 -0.0049 0.0811 01617
Duration = 00540 01124 00346 00685 -00051 00627 03687+« 04089+ (3326%x+ (.3378++x
Right ear
Age 00143 0044 01264 01339 02013« 01420 -00708  -0.0457 0033 0.0455
Duration 00904 00558 00834 00869 00653 01175 02721x 03605+  03276%++  (.3202%xx
* . P<OB
*+ . P<O01
*ex L P<LO001

¢. © conduction test
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<Left ear>

<Right ear>

N=100

<Both ear>

H= 100

Criterion I, NIHL
Criterion O; NHL
Criterion II; NIHL = 31 dB by 6-divided classification
Criterion IV; NIHL
Criterion V; NIHL

v

50 dB at 4,000 Hz
40 dB by 4-divided classification

v

v

40 dB by 6-divided classtfication
40 dB by 3-divided classification

%

Fig. 1. Distribution of the subjects with noise-induced hearing loss by various evaluation criteria.
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