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Evaluation on Hearing Conservation Program in the Noisy Industries

MS Kwak - JT Lee - JH Kim - SH Urm - DH Kim - BC Shon - CH Lee

Department of Preventive Medicine, College of Medicine, Inje University

This study was performed to assist the employer to establish the effective program
for hearing conservation of noisy industry. The study subjects were health care man-
agers of an industry and the study industries were devided into two groups(Group
I, 37 industries; have the workers diagnosed as noise-induced hearing loss, Group
I, 41 industries; not have the workers diagnosed as noise-induced hearing loss) and
the question method carried out through the face to face interview. The contents of
questionnaire for OSHA's hearing conservation program(HCP) consisted of seven com-
ponénts: 5 questioné of monitoring of employee noise exposures(component 1), 6 ques-
tions of the institution of engineering, work practice, and administrative controls for
excessive noise(component 2), 8 questions of the provision of each overexposed em-
ployee with an individually fitted hearing protector with an adequate noise reduction
rating(component 3), 14 questions of employee training and education regarding noise
hazards and protection measures(component 4,9 questions of baseline and annual aud-
iometry(component 5), 3 questions of procedures for preventing further occupational
hearning loss by an employee whenever such an event has been identified(component
6), and 1 question of recording keeping(component 7), thus total numbers of questions
was 46.

The numbers of statistially significant difference(p(0.0S) between two groups were
2(25.0%) among 8 questions of component 3, 10(71.4%) among 14 questions of com-
ponent 4, 3(33.3%) among 8 questions of component 5, 2(66.7%) among 3 questions
of component 6, and 17(37.0%) among total 46 questions of questionnaire.
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Above results showed that the level of HCP acceptance in group 1 was lower than
in group II. Thus employer’s understanding about HCP should be precede for the ef-
fective hearing conservation program of employee and the adequate hearing protector,

training and education, baseline and annual audiometry, and procedures for prevent-

ing further occupational hearning loss for hearing conservation would be more

emphasized..

Key words : noisy industry, effective hearing conservation program
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Table 1, Characteristics of study industries (%)

Group I Group I X2 p-value

Number of total workers

- 49 14(37.8)  3( 7.3) 11.123 0.004
50 - 99 13(35.2)  25(61.0)
100 + 10(27.0)  13(31.7) -
Mean working day (hours/day)
8 13(35.1) 10(24.4) 3.545 0.315
9 11(29.7)  8(19.5)
10 + 13(35.2)  23(56.1)
Mean noise level of workplace (dB(A))
-84 21(56.8) 21(51.2) 3.447 0.178
85 - 89 4(10.8) 11(26.8)
90 - 94 ‘ 11{29.7)  8(19.5)
95 + 1(27)  1(25)
Total 37(100.0) 41(100.0)
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{monitoring of employee noise exposures (component
1), the institution of engineering, work practice, and
administrative controls for excessive noise(compone—
nt 2), the provision of each overexposed employee
with an individually fitted hearing protector with an
adequate noise reduction rating(component 3), em-
ployee training and education regarding noise haz-
ards and protection measures(component 4), baseline
and annual audiometry (component 5), procedures
for preventing further occupational hearning loss by
an employee whenever such an event has been iden-
tified(component 6), and recording keeping(compone-
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Table 2. Comparison of monitoring of empioyee noise exposures (%)

Items Group Group I X2emu p-value
(N=37) (N=41)

Annual monitoring of the noise level of workplace 37(100.0) 41(100.0)

Self-measuring ability to noise exposure o( 0.0) of 0.0) -

Considering the effect of workplace noise introduced 28( 75.7) 27( 65.9) 0.902 0.342

the new machines )

Measurement of the noise level of new machine 6( 21.4) 8( 29.6) 0.190 0.663

Personal monitoring to move tasks among workers in o 0.0) o 0.0

the noisy workplace

X2cmu ; Cochran-Mantel-Haenszel X2 test for size of industry adjusted estimates
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Table 3, Comparison of institution of engmeenng, work practice, and administrative controls for ex-

cessive noise (%)

Items Group 1 Group Il X2cMH p-value
(N=37) (N=41)
Engineering noise control 27(73.0) 31(75.6) 0.228 0.633
Planning of noise reduction 27(73.0) 25(61.0) 3.721 .0.054,
Cost-effectiveness analysis 18(66.7) 10(40.0) 2.458 0.117
Reporting the plan of noise reduction to workers 7{25.9) - 11(44.0) 0.940 0.332
Requesting the workers’ cooperation 14(51.9) 18(72.0) 1.875 0.171
Implementation )
by in-house staffs 8(29.6) 10(40.0} 5.803 0.055
by outsider 1( 3.7) 6(24.0) :
by in-house staffs and an outsider 18(66.7) - 9(36.0) \

X2cmu ; Cochran-Mantel-Haenszel X2 test for size of industry adjusted estimates
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Table 4. Comparison of provision of each overexposed employee with an’ individually fitted hearing

protector with an adequate noise reduction rating (%)

Items Group [ Group I Xocmu p-value
(N=37) (N=41)
Providing the hearing protector 37(100.0) 41(100.0)
Range of the subjects
all workers 19( 51.4) 12( 29.3) 1.257 0.262
the workers in the noisy workplace 18( 48.6) 29( 70.7)
Type of the hearing protector :
ear plug 35( 94.6) 37( 90.2) - - 0.139 < 0.709
ear muff o 0.0) of 0.0)
ear plug + ear muff 2 5.4 4 9.8)
Kind of the ear plug
only one kind 34( 91.9) 34( 82.9) 0.606 - -  0:436
more than two kinds 3( 8.1) 7( 17.1) :
Examination of fitness 10( 27.0) 22( 53.7) 4.603 0.032
Knowledge of hygienic management method 28( 75.7) 28( 68.3) 1.034 0.309
Exchanging immediately by workers’ requirement 37(100.0) 38( 92.9) 1.831 - 0.176
Compulsive wearing to unworn workers of hearing 3( 8.1) 16( 39.0) 6.961 0.008

protector

X2cmu; Cochran-Mantel-Haenszel X2 test for size of industry adjusted estimates

Ao 2550l 90 dB(A)S 2Hde= &
AFEAA ZF31L Sl S2AP A tisiA 4
RS T LT gFsletd FUATE AT
2 T#o] 2a/M4(585%)2 179 77128.
9%)°ll vlal o =tHp=0.005). EFAFG
AAA HaT 1483F o)) g0l Z2EFTES
s YA 1320 19704(51.4%), I+
o] 25714(61.0%) 2 SAH o8 &3 2fo]E
B AHp=0.003). £SFFEZNAME HERS
T &85 Austs AXRE ARk gle A
AZAL o] 17704(41.5%)2 179 3704(8.
1%)l vlal B9kow(p=0.001), ZE2AENA &
SEEYY 24 Y} L3 F 22 A3 HEH
ol 3ol A3 AR E Ak AdAe 1
0] 3470 2(829%) 2 179 970 Aa(24.3%)
H)3)| T E%THp=0.001)(Table 5).
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Table 5. Comparison of employee training and education regarding noise hazards and protection
measures (%)

Group [ Group Il
Items (N—E37) (N£41) X2cMu p-value
Education and training of employee 29( 78.4) 41(100.0) 4163 0.041
Involvement of health care manager ) 26{ 89.7) 35( 85.4) 0.211 0.646
Scale of subject
all workers ‘ 10( 34.5) 13( 31.7) 0.011 0.915
the workers in the noisy workplace 19( 65.5) 28( 68.3)
Number of education annually
none 7( 24.1) W 24 17.054 0.002
once 2{ 6.9) 15( 36.6)
two times 18( 62.1) 17( 41.5)
_three times ' o 0.0) 2 49)
more than four times | 2( 6.9) 6( 14.6)
Educator/trainner
.doctor 1( 35) o( 0.0) 24.849 0.001
nurse . : 4( 13.8) o( 0.0) '
health care center ) , 20( 68.9) 18( 43.9)
health care manager 3( 10.3) o( 0.0)
health care center + health care manager : 1 3.5) 23( 56.1)
Use of teaching materials and manuals 5( 17.2) 25( 61.0) 14.057 0.001
Bvaluating effectiveness of education and training 3( 10.3) 11( 26.8) 2.377 0.123
Consultation about worker’s hearing conservation 30( 81.1) 41(100.0) 4916 0.027
Consultantor
doctor 1( 3.3) o 0.0 15.580 0.004
nurse . o 0.0) of 0.0
health care center 26( 86.7) 27( 65.9)
health care manager . 2 6.7) o( 0.0)
health care center + health care manager 1{ 3.3) 14{ 34.1)
Obligation of wearing the hearing protector ‘ 7( 18.9) 24( 58.5) 7.729 0.005
Consultation workers unwear hearing protector 21{ 56.8) 34( 82.9) 3.070 0.080
Training of discontiuation of noise exposure for 14 19( 51.4) 25( 61.0) 8.601 0.003
hours or more before.auditory examination :
Posting of warning sign(use of hearing protector) at 3( 8.1) 17( 41.5) 11.878 . 0.001
noise area ‘
Informing the results of noise measurement and poten- 9( 24.3) 34( 82.9) 22.005 0.001
tial harmful effect on hearing
X2cvu; Cochran-Mantel-Haenszel X2 test for size of industry adjusted estimates
5%= 19 2.7%° Hl8) o E%okp=0.014), A 6. 2 MMl TS ofdbsty| st =R

Aoz e ulgolsiry HRA AE RIS

Al Hashs AL 130] 32704(86.5%), I+ d HEH AL ARE A9 Ao} v]mEAsly
o] 327H4(78.1%) & FAFE T Table 6). A EHol YA Ao thatd 25 HA5k= 2F
AFe T2 28M4(75.7%), 13L& 31704(75.6%)
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Table 6. Comparison of baseline and annual audlometry (%) .

. g Group I~ Group 1l o
Items . | (NP37)> . v(N=P4l)ﬂ L Mo pevalue
Annual audiometric testing. " 37(100.0) ‘11010000 e e
Baseline audiometric testing .., - 15( 40.5) 13( 317, 0.384; L 0.347
Facility and equipment for audiometric testing of 0.0} of 0.9, . R
Testing place of 1st audiometric;testing S ey e g et P e e .
at the industry 31( 83.8) 24(58.5). . 7.676 .., , 0006
at. the health examination center 6(16.2) . . 17(4L5). . .
Testing place of 2nd audiometric testing e S S m v e e
at the industry R PP 00) o o 00). .. g ey
at the health examination center 37(100 0) 41(100.0).,.. L : ;
Reporting the -audiometric results to the workers 37(100.0) . . 41{100.0). \1
Reporting method to the workers e 1 N e
" accept ifidividually - o ' : (207 0 37(90:2) :
communicate verbally ‘ 24( 64.9) o 0.0)
via post/department 2A 5.4) i 7.3) R
via labor union o 0.0 1 24 SR
Offering workers audiometric results with past results 1 2.7) 8( 19.5) 6.029 0.014
Reporting the audiometric results to the employer 32( 86.5) 32( 78.1) 0.489 0.485
X2cmm; Cochran;Mantel-Haenszel X2 test for size of industry adjusted estimates .. : . Zop
R ..

Table-7, Comparison of_proceduges,fqr preventing furtlher occupational ,hearnﬁng-l‘oss ar_‘\q_;recgrdingﬁ.
keeping (%) .

items ERI . o : coe Group I . . Group II: ,’XZ"CM-H v ;'-p;vaih'ié
- _ : DT - (N=37) (N=41) . e
Procedures, for preventmg further occupatlonal hearnmg loss 28(75.7)' . 31(75.6) . . 0190 : 9663 ‘
‘ Investlgatlon of cause ' o " 8(28.6) Y 17(548) 0 4144 " 0,042
‘Adequate follow up care - " S 8(28.6) 26(83:9) =, 119.014 - 0.001
Keeping the records- = , =~ . . . 7(18.9) 10(24.4) 0.001 0.982
X2cmn.; Cochran-Mantel-Haenszel X2 test for size of industry adjusted estimates e g
2 2 &2 B‘%%-i&i‘ Y, é’é’%l A E22F AGA 7\ 2P AL ol F 2] F714 HHFAet
g 2A(PHRET AL, 23T FL YA, & AEE AR 715 UEE BT Qe AYR
SFEAZ E5 F)E Al 49FE [29) 8. & L& 1ha(89%) L2l 1070 4:(24.4%)
9%=2 179 28.6%°l ¥l ol &% (p=0.001), 2T }ﬂ]gomt}(rablq 7).
FAAY g ZASKE AYFE [0 A8%E s n e
I29] 28.6%°] Hl3} o igkt} {p=0. 042)(Tab1e 7). . 8.32 Ea-_E:L,E:LI O:IIU*EA
7 7|§’| Eﬂ} T : z%e‘:liingﬂ?g,] L?-k\ g_,_%_ _/;:%Ag L}@ uL,%]
sgRgAd ded aadasaeraa e O S ANAY BB odds raioZ FA IR
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Table 8, Odds ratio for preventive factors of hearing conservation program -

Factors ORY 95% cr?
Procedures for preventing further occupational hearning loss
Investigation to cause 0.223 . 0.053 - 0.946
Adequate follow up care 0048 -~ 0.012 -0.188
Baseline and annual audiometry '
Offering workers audiometric results with past results 0069 . 0008 -0.584
Employee training and education :
Obligation of wearing the hearing protector 0193 - 0.061 -0616
Posting of warning sign (use of hearing protector) at noise area ' 10:134° > 0.043 -0.420
Informing the results of noise measurement and potential harmful effect on hearing  0.081 0.028 -0.230
Provision of fitted hearing protector : . ,
Examination of fitness of hearing protector _ 0.321 '0.114 - 0:907 .
Compulsive wearing to unworn workers of hearing protector

Y ; odds ratio
3 ; confidence interval
adjusted for size of industry
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