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Abstract

In this work, the empirical formula derived by Cbégand Gyang (2012)in conjunction to the AAO-19Wdfer
was used to predict values for the monaural impantnand the hearing handicap for exposure to stetadg
broad-band industrial noise. The predicted valoeshfe monaural impairment and the hearing handiveease
with exposure levels and therefore support the E&mergy Hypothesis (EEH). The values of the hegrin
handicap are always higher than the correspondaiges of the monaural impairment. The values of the
monaural impairment and the hearing handicap shaw dll the values increase with sound pressurel,lev
exposure time and age and that values of the ime&it and handicap could be obtained for sound press
level of 70dBA if the table is expanded to considetries for higher ages and more exposures.

Keywords: Monaural impairment, hearing handicap, noiserihgdoss, industries.

1. Introduction

Noise is a common occupational hazard that leadséoof the most common complaints in industriatkeos.
Although noise-induced hearing loss (NIHL) is nohemdable to medical or surgical therapy, it is refyi
preventable. That prolonged exposure to noise esuitrin a persistent shift in the threshold ofrlreahas been
demonstrated in so many studies (Coles et al., ;P288chier-Vermeer, 1974; Ward, 1975; Berger etll8;
Stevin, 1982; Alberti, 1998; Nash, 2000; Chagokl®0The greater the intensity of the noise the tgrethe
probable threshold shift is intuitively reasonaldad factually demonstrable from the results of & fe
investigations where different noise-exposed grouese studied under common audiometric and tegbpob
From the systematic studies of Chagok and Gyanti2R® has been possible to establish a defieit@ionship
between threshold shift and duration of exposine Jeével and pattern of noise being invariant (@mydic daily
basis) throughout the duration for a wide rangexgfosure. The relations so established permit alaulations
of statistical distributions of noise-induced ptwee threshold shift at various audiometric frequies for a
population exposed for a specified time to a spegtifioise level, including allowance for age.

For normal hearing, the threshold of audibilitywihin the range of -10dB to 25dB.Hearing loss Iessified
into various degrees ranging from mild to profoundey are:

26dB to 40dB Mild hearing loss
41dB to 55dB Moderate hearing loss
56dB to 70dB moderately severe hearing loss
71dB to 90dB severe hearing loss
Over 90dB profound hearing loss
Hearing loss could be unilateral (hearing lossin one ear) or bilateral (hearing lossin both ears).

Hearing impairment and handicap are terms thafrageiently, though incorrectly used synonymouslgating
impairment refers to “a change for the worse imegitstructure or function, outside the range ofmailf. A
hearing handicap is “the disadvantage imposed tpaiment sufficient to affect a person’s efficiernioythe
activities of daily living”.

2. Methods and M aterials

In this work, pure tone audiometry was used tobdista hearing thresholds at 250Hz, 500Hz, 1000HD0H z,
4000Hz and 8000Hz for exposure to noise levelsfandpecified time. A-weighted Sound Pressure Lewasid
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Sound Spectrum Levels, at machine-operator positiothe companies/industries included in the reteaere
measured usingriiel & Kjaer Impulse Precision Sound Level Meter Type 220%injunction with's-Octave

Filter set, Type 1616 and the audiometric testsevearried out using Beltone 112 Audiometer as iteploin

Chagok and Gyang (2012) and Chagblal. (2013). The background noise levels during alistsstisfied the
octave band level requirements of ANSI S3.1-197e Rundred and twenty four (524) workers wereetgstut
of a total of seven hundred and ninety one (79Tkers interviewed.

3. Results and Discussion

Chagok and Gyang (2012) obtained values of theficaaits a and b as shown in table 1 which werel dise
the regression equation bf,=.on L,

L.y, =a+blL;

(1)

L. =L, +10logT (2)
From the regression equationigfys; onLy i.e.Lsgs, = @ + BLz  with a and b given in Table 1, it is possible
to assess at each test frequency, the risk of dseed hearing losssby, caused by exposure to a certain level
of broad-band noise for a known duration
Generally the hearing level of an individual of kmoage and exposure to a certain level of broadbars®, for

a known period of time, can be estimated at eathfiequency using Equation(1) with a and b givefable 1
together with presbycusic/sociocusic loss calcdlatging regression equation

J=c+dy

()

J is the presbycusic/sociocusic loss, ¢ and d givdrable 2 and y the age in years. The hearingl|&so called
the permanent threshold of audibiliifz.T’'4)of a person who has worked in a noisy environmantte
estimated using the expression

(4)

PTA =Ly +J=a+bL. +c+dy
The most commonly accepted formula for calculaimgairment and handicap is the AAO-1979 rule. s th
formula, pure tone audiometry is used to estalblesdring thresholds at 500Hz, 1000Hz, 2000Hz an@H@ador
each ear and the average monaural thresholds latdated using these values. Then, using the assomspthat
hearing handicap begins when PTA thresholds ex2BdB and increases by 1.5% for each decibel losgeab
25dB, (Noise-Induced Hearing Loss, 2008) and tb&eaiinduced hearing loss is bilateral, having aimam
difference of 10dB, the monaural percent impairnigictlculated as

()

Ml = 15(PTA - 25)

= 1.5[(L50 + J) - 25]

(6)
= 15{[(a+bL )+ (c+dy)]- 25}

The hearing handicap (HH) is calculated by applyrigl weight favoring the better hearing ear. fiéaring
handicap is

o = 00 ) 00, @
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Table 3 shows the calculated values of the Mondorphirment (MI) in percent obtained by the usegfiation

(8) with all the parameters in tables 1 and 2. Tbaesponding values of the Hearing Handicap (HH) a
computed using equation (7). It may be noted tleategally, the monaural impairment (Ml) and the hegr
handicap (HH) increase with increase in exposwelland age. Monaural impairment and handicap b&gin
show when the permanent threshold of audibilityAPiE above 25dBA. However, noise-induced hearigs|
begins to show when the SPL is 70dBA as showneémbrk of Chagok and Gyang (2013) and Chagok et al.
(2013). Sound

pressure level, years of exposure and age areathier§ upon which the monaural impairment and hgari
handicap depend with noise-induced hearing losertllipg on the sound pressure level and the expdisoee
whereas the presbycusic loss depends on age. Thesvaef the hearing handicap are always higher than
corresponding values of the monaural impairmene Vhlues of the monaural impairment and the hearing
handicap show that all the values increase witmdqaressure level, exposure time and age and #taéw of

the impairment and handicap could be obtained dond pressure level of 70dBA if the table is expmahtb
consider entries for higher ages and more exposures

4, Conclusion and Recommendations

The empirical expressions for noise-induced hedoeg and presbycusic/sociocusic loss derived g6k and
Gyang (2012) in conjunction to the constants asvehim tables 1 and 2 were used to compute the penia
threshold of audibility (PTA). The AAO-1979 rulerfealculating the monaural impairment and the megri
handicap was used. Results show that noise causesunal impairment and hearing handicap; the impeiit
and the handicap depend on the exposure levelstipsorting the Equal Energy Hypothesis (EEH). Tibars
suggest that noise assessment of workplaces sheuta@rried out regularly, employers should provigaring
protection and employees should develop the hdhisiog the hearing protection provided. From thak, the
following recommendations are made:

0] An investigation into industrial noise levels ofngpanies and industries.
(ii) An investigation into the establishment of disapifrom monaural impairment and hearing handicap
from exposure to noise and the compensation cédffieeted individuals.
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Table 1. Values of the Coefficients a and b

Frequency Hz a b

M M

F F
250 -21.24 -17.82 0.30 0.24
500 -20 55 -20.18 0.390 0.26
1000 -44 .96 -30.47 0.55 0.37
2000 -21.80 -37.08 0.36 0.43
4000 -51.43 -36.23 0.64 0.45
8000 -50.21 -20.26 0.60 0.27

Table 2. Values of the Coefficients ¢ and d forsByeusic/Sociocusic Loss

Freq Age C d
M F M F
230 20-43 -1.32 -0.93 0.097 0.08
30-73 -16.48 -11.14 0.39 027
300 20-43 -1.30 -0.93 0.097 0.08
30-73 -20.14 -7.93 0.47 0.23
1000 20-43 -1.32 -1.32 0.10 0.10
30-73 -21.38 -13.38 0.49 033
2000 20-43 -3.61 -2.09 0.18 0.13
30-73 -36.38 -22.10 0.83 0.34
3000 20-43 -4.93 -4.16 028 023
30-75 -38.00 -34.00 1.00 0.84
4000 20-45 5.50 -4.17 035 0.25
30-73 -41.10 -31.14 1.14 0.87
6000 20-45 -9.73 -9.52 0.33 0.46
30-75 -47.14 -33.76 1.31 0.98
8000 20-45 -10.10 -9.54 0.33 0.46
30-73 -66.86 -36.71 1.69 1.41
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Table 3. Values for Monaural Impairment (M) anddriag Handicap (HH)
SPL 70 73 W 5 5 a3 100 103 10 I3 120

AGE EXPOSURE | MIHH | MI:HH | MIHH | MIHH | MIHH | MI:HH MI:HH MI-HH MIHH MIHH MI:HH

(vears) | (years)

20 3

pi] 3
10

30 3
10 179429
13 3.08:3.36

33 3 0.06.3.48
10 3.15:3.63 6.78:9.28
15 0.80:3.30 4.46:6.96 8.07:10.37
20 1.70:3.27 3.34:7.84 3.97:11.47

40 10 0.68:3.18 1.79:429 1.85:10.39
3 311361 | 00171167
20 3.98:6.48 10.47:12.97
23 0.12:2.62 2] 741991 10.853:13.335

E5] 10 7§ | 738988 | 9441104
15 3.33:6.03 7.19:9.69 10.73:13.23
20 0.80:3.30 443:6.93 8.07:10.37 11.63:14.13
23 0.90:3.40 3.13:7.63 3.76:1126 | 1081:13.41
30 2.06:4.36 3.72:8.22 9.33:11.83 12.98:15 .48

30 K 300930 | 633883 | 0081263 | 1361611
20 3.60:6.10 125975 10.85:13.35 | 14.32:17.02
23 0.68:3.18 | 451:6.81 1951043 11.58:14.08 [ 13.25:17.73
30 125375 | 4.88:738 852:11.02 12.17:14.67 | 13.80:18.30
33 1.73:423 | 537187 9.02:11.52 12.65:15.15 | 16.29:18.79

33 0 [86:436 | 5.088.38 | 0.1%1162 | 12.78:15.08 | 14.28:16.78 | 10.10.21.60
23 234448 | 621:871 | 984:1234 | 13.46:13.96 | 17.12:19.62 | 20.06:22.65
30 5.14:3.64 | 6.78:928 | 10.41:12.91 | 14.06:16.56 | 17.81:20.31 | 21.35:23.83
£ 3.65:6.13 | 7.06:9.76 | 10011341 | 14.34.17.04 | 18.18:20.68 | 21813431
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