gk es|al A 18 A A 3 T (2006 9¢¥)
Korean J Occup Environ Med, 2006:18(3):179-188

- % % & " 52
MEM - HZS - URY - HURl - olEY o # - HEL . USH
o2’ YSE - 245 - 0|X|Z

— Abstract —

Comparison of the Standard Threshold Shift Criteriafor Evaluating Hearing

Conservation Programs
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Objectives. Workers from a factory was selected to compare 8 standard threshold shift criteria with the

Korean diagnostic criteria of noise-induced hearing loss for this cohort study.

Methods: From 1990 to 1999, 491 workers at a manufacturing company with complete record of the
hearing test covering the range of 0.5~6 kHz for 10 consecutive years were finally selected. Eight stan-
dard threshold shift criteria (15 dB once, NIOSH (1972), 10 dB average 3~4 kHz, OSHA STS, AAO-
HNS, 15 dB twice, 15 dB 1~4 kHz, OSHA STS twice) along with the Korean standard for diagnosing the
noise-induced hearing loss (the average hearing threshold at 0.5, 1 and 2 kHz) were compared to calcu-

|ate the degree of the threshold shift and the minimum time required to detect the change.

Results: Those workers showing at least one positive shift in the ‘once criteria of NIOSH (1972)
were 92.5%; the ‘average criteria of 10 dB average 3~4 kHz were 35.8%; ‘twic€ criteria of 15 dB
twice were 44.4%. The duration from the baseline to the year showing the first positive shift was from
3.2 + 3.1 years (NIOSH, 1972) to 6.0 = 2.1 years (OSHA STS twice). The percentage of true positive
shift ranging from 20.4% (AAO-HNS) to 69.8% (NIOSH, 1972). There were 10 (2%) which met the

Korean diagnostic criteria of noise-induced hearing loss.

Conclusions: Currently the concept of hearing threshold shift in diagnosing the hearing loss was
adopted in Korea thus in this study we determined the validity and the effect of the various hearing
threshold shift criteria and showed that NIOSH (1972) criteria was the best of all. In the future, hearing
data from various manufacturing workers should be compared to thoroughly evaluate the threshold shift

criteriaand to establish adequate standard for Korean workers.

Key Words: Noise induced hearing loss, Threshold shift criteria, Cohort study.
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Table 1. Different threshold shift criteria
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(2) National Institute of Safety and Health
(NIOSH, 1972) 71 712 A=A ek vlmste] 34 4
AZIZE 0.5, 1, 2, 3 kHz®| F3kroll A= 10 dB ©]/d<
WSkt 4, 6 kHzolA = 15 dB o732 W37t Qe A

(3) 10 dB average 3~4 kHz 7|15 71% A4}
o} wluwste] F2 HAIZE] 3, 4 kHze H+te] 10
dB ol/d<] ¥t e A,

(4) OSHA STS 7|5 712 =€ Abet Blaste] 5
AL 713Fe] ol @ FAdA 2, 3, 4 kHzo| Bt
48 9271 10 dB o’ W37t de A

o] =

Criterion name Amount Frequencies (kHz) Mode Occurrence
05 1 2 3 4 6
15 dB once +15dB X X X X X X Any Frequency Oneyear ( ‘once )
NIOSH (1972) +10dB X X X X Any Frequency One year
or
+15dB X X
10 dB average 3~4kHz  +10dB X X Frequency average Oneyear
OSHA STS +10dB X X X Frequency average One year
AAO-HNS +10dB X X X Frequency average One year
or
+15dB X X X
15 dB twice +15dB X X X X X X Any Frequency  Two years( ‘twice ); same
ear and frequency
15 dB twice 1~4kHz +15dB X X X X Any Freguency Two years; same
ear and frequency
OSHA STStwice +10dB X X X Freguency average Two years sameear
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i
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7% 5(199OL4)—4 Bt vole 28.6+6.441%1 1L,
A Wele Hae 184, HAde 424990 20t} 30
7k 92.6% At %iz} A= G, ol 5 70
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X =

HMEE 9u]sls GRo)F T HAE GRo)F &
Aol 74 FAES} Hg BE FREo] A HXo]Fo]
Uelhve= 3 9RjolF 2] HAES
Fig 1A, Bell Yt

Zyztoll A ‘once’ 71 (RE Fu4 13 )L 15 dB
once®} NIOSH (1972) 715 71=171M, ‘frequency-
average 7|&(Fug Hit 13 EA)E 10 dB aver-
age 3~4 kHz, OSHA STS. AAO-HNS 7% 7}
719, ‘twice' 7IE(EE FI 28] A& A2 15

Table 2. General characteristics of subjects at the beginning of study

Number (%)
Age Nolse exposure < 69dB (A) 70-84 dB (A) > 85dB (A) Total
< 29years 87 (17.7) 116 (23.6) 48( 9.8) 251 (51.1)
> 30 years 117 (23.8) 94 (19.1) 29 ( 5.9) 240 (48.9)
Total (%) 204 (41.5) 210 (42.8) 77 (15.7) 491 (100)
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dB twice, 15 dB twice 1~4 kHz, OSHA STS
twice 7I5= 7HlZ1H

1097te] S8 3ol A Holx g o] gH|o]Fo] 1t
Ehis 22ake] WMEE2 274 once 7]1ElA 15 dB
once’} 83.9%, NIOSH (1972)7} 92.5%% UYEl%o
o, 3749 frequency-average 7154 E 10 dB
average 3~4 kHz7} 35.8%, OSHA STS7} 22.4%,
AAO-HINS7} 18.9%°]1% 1, 37FA] twice 7]=lA+
15 dB twice’} 44.4%, 15 dB twice 1~4 kHz’}
25.1%, OSHA STS twice7} 6.7% % EFSTE

2 ¥ gHolBe] et 71709 vl AP F
So| drh} wel 2EAc Y GHoFS WAL

Qb= Ao, 8714 A ol%E 71FddA A NIOSH
(1972)7} 3.2+2. 122 7} #sker OSHA STS
twice 6.0+2. 1d22 7} AU (Table 4). 183 8
712 dxolE ZlEdA 712 dx HARRSH 3 FA
AxJolgo]l Yehte Hat 71t F FAolFo] YE
W 222 WEEES A qo dAHAE At
(Pearson correlation, 7=-0.976, p<0.01).

&

FIkA odx|0|=

L_LO o 1

AP R0 5e WS

1 O

Arkshe el viAE o)

o F IXA|olFo] Aa WA Aol L thasle]
T -’r“ F 71 wlZell Aol A A AAZT.
A A olFo HAME(ZEAY] FHAETL ofd)=
oAl 71X ]«] once 715 AAO-HNS9 20.4%°1A4
NIOSH (1972)2] 69.8%< WAL, 37K twice 715
A= OSHA STS twice2| 48.5%°14 15 dB twice<]
55%°] HAAT. HFd JH|olse L&A HAEE
T 7FA once 7154 =Sk=t, NIOSH (1972)4
64.6%. 15 dB oncell A& 49.1% A tH Table 4).
2zt g 1 Ao vle ZRlE AXolF
o] B&o] AHIAE HoF+= ALZ, NIOSH (1972)
7F 2,322 714 =$kx, 15 dB once’t 1.4, 15 dB
twice7t 1.2 59 €A% 22 713F Bt SEvete]
224 3 Adred BdeE 2Rl £E 104
(2%)°]tHTable 4, Fig 1A, B).

=t
=

Kl

g4 dAe] gltha sto] =% 2 Ads /AL
AL ot} a3y A4 WAoo s o B
Asforstar Akel A fa)sEnt ake] o] AstEct
£ 93] A0 Al 2 o] of k. g4
< ez 7o AHE 2E AE As5dE
ot ‘4%‘%@% tﬁ @o] =Y & Ach(Dobie, 2001)
2 & ARt w2 Ao
i, 1 Wsks W g

o

X o o

ot 2o e
T o

Table 4. Workers with at least one threshold shift in ten years, using different threshold shift criteria (n=491)

Workers Y ears from Percent of positive Percent of Workers
o with at least baseline tofirst shifts estimated estimated to have atrue
Criterion Name one positive shift positive shift to be true positive positive shift
(number, %) (mean + SD) (number, %) (%, TP: FPratio)
‘onc€ criteria
15 dB once 412 (83.9) 36+ 23 241 (58.5) 49.1 (1.4)
NIOSH (1972) 454 (92.5) 32+ 21 317 (69.8) 64.6 (2.3)
10 dB average 3-4 kHz 176 (35.8) 52+ 23 84 (47.7) 17.1(0.9)
OSHA STS 110 (22.4) 53+ 23 34 (30.9) 6.9 (0.4)
AAO-HNS 93 (18.9) 55+ 24 19 (20.4) 3.9(0.2)
‘twice criteria
15 dB twice 218 (44.4) 51+ 20 120 (55.0) 24.4(1.2)
15 dB twice 1-4 kHz 123(25.1) 59+ 19 64 (52.0) 13.1(1.2)
OSHA STStwice 33( 6.7) 60+ 21 16 (48.5) 3.2(0.9)
Korea Average 0.5-2 kHz 10( 2.0 5323 - -

* The percent of workers with at least one positive shift (column 1) were multiplied by the percent of positive shifts estimated to be
true positive (column 3) to estimate the percent of workers with a true positive shift (column 4).
False positives were determined similarly, using 100% minus the percent of positive shifts estimated to be true positive (column 3).

"TP: FP= true positive to false positive ratio.
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Aate], FAA Ex AFHQ WMol AYH agnFE
ols9] gl oat Walel] o3t AP S HraelE A
o|t(Daniell &, 2003). & Y gxo|5e] WY&
BAFoRA 2% oF 2uAY dFE dokein, 2w
Aol e m&ETR Serbss, HYPRELR I
w35 SYste TR ALY £ doed 1 AAE

7F7F AeH(NIOSH, 1998).
254 Aol g oy 7] ey 9 dEg o]
gou eyt Alge AL A 7)Fe] AR

Qrht FFALE ARskehe A3 e deel o )
FEL WA 399 AP AEARS W ol 71F]
Mg AT AT Beel felveel 122 A5
ahe Aot

42 v2e 284 W4 BevlEE OSHA STS 7]
T= 21 YA 19989 NIOSHE &5&49% 22
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Log 3009 we} Zzke] % 90 5S 7| =31 s 7]
E44] 142 v tH(Rabinowitz &, 2003).

B AFoN OFEE A el #elE 9 87HA
o B Y Aol 2%t A& AFEH g3, &
AE Hu AEste A7 A&E Jth(Dobie, 1983:
2005: Royster, 1992; 1996: Daniell &, 2003). &
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Fig. 1. Percent of new tags (A) and total tags (B)by different criteria.
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7H4 #Ze] <l Daniell $(2003)2] 95 A=
NIOSH7F #A|1A1%t 15 dB twiceZ} 71 oqigh Zog
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