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Hearing Loss in the Workers Exposed to Organic Solvents and Noise

Young-Kee Kim and Yong-Hwan Lee'

Department of Preventive Medicine, Kosin Medical College, Pusan 602-702 Korea

Abstract

The purpose of this study was to evaluate the effect of organic slovents and noise on hearing loss. We selected
organic solvents exposed group of 32 cases, noise exposed group of 31 cases, both noise and solvent exposed group
of 31 cases, and control group of 53 cases and studied the relation between exposure level of noise and organic
solvents and degree of hearing loss. The results were as follows.

The subjects under investigation were exposed to noise and organic solvents under threshold limit values and the
amount of urinary hippuric acid excretion were also under biological exposure indices. In case of noise, both noise
and organic solvents exposed group and noise exposed group were more exposed than organic solvents exposed
group(p<0.05). When urinary hippuric acid excretion were concerned, both noise and organic solvents exposed group
and organic solvents exposed group showed higher values than noise exposed group(p<0.05). In comparison of mean
auditory threshold values by frequency, on the air conduction test, both noise and organic solvents exposed group
showed significantly higher hearing loss than noise exposed group in 500Hz of right ear, 500 and 2000Hz of left
ear(p<0.05). Forty-three cases among 147 subjects were regarded as hearing loss group and average age(42.6years) of
hearing loss group was higher than normal groups average age of 38.0 years. Urinary hippuric acid excretions of
hearing loss group were significantly higher than normal group(p<0.05). Thirty-eight percent(12cases) of noise
exposed group, 40.6%(13cases) of organic solvents exposed group, 51.6% (16cases) of both noise and organic solvents
exposed group, and 3.8%(2cases) of unexposed group were regarded as hearing losers. Exposed groups showed
higher incidence of hearing loss than unexposed group but there were no significant differences among the exposed
groups. The variables showing significant correlation with hearing loss were age and the amount of hippuric acid in
urinary excretion. When age were adjusted for the purpose of seeing the effects of hearing losses due to organic solvent,
urinary excretion of hippuric acids was the only variable with significant correlation with hearing loss (p<0.05). When
odds ratio to hearing loss between control and exposed groups was considered, noise exposed group showed 6.1
times (95% CI: 3.3-8.7), organic solvents exposed group showed 7.4 times (95% Cl: 3.5-14.6) and both noise and
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organic solvents exposed group showed 17.2 times(95% CI: 5.6-31.8) higher values than unexposed group(p<0.01).

Above results suggest that health screening test of hearing loss is also needed in organic solvents exposed workers.
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Exposed

Variables Noise & Sol Unexposed

Noise (n=31) Solvent (n=32) olse & Solvent (n=53)

(n=31)
Age (years: M*SD") 420491 38.9+9.7 414492 3681105
Employment length + 4oR 450 47 4

(months : M+5D") 831+614 64.7+28.7 105.5+59.4 878+63.8

Alcohol(%) 18(58.1) 21(65.6) 17(54.8) 26(49.1)

Smoking(%) 16(51.6) 23(71.9) 21(67.7) 38(71.7)

1) M£SD : mean * standard deviation, a) vs b) : p<0.05
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Table 2. Time weighted average (8-hours) of organic solvent concentrations in the solvent exposure, and noise and

solvent exposure group (unit : ppm)
Group MEK? n-H” cH? Toluene Xylene Cn/Tn-value?
TLV-TWA? 200 100 25 100 100
Solvent 1.464 0.899 - 18.991 0316 0.209
Noise and solvent 2422 2815 1.376 1327 2227 0.080

a) MEK : Methy! ethyl ketone, b) n-H : n-Hexane, c) c-H : cyclohexanone

d) Cn indicates the observed atmospheric concentration, and Tn the corresponding threshold limit of n different solvents in a
mixture

¢) TLV-TWA : Threshold limit value - time weighted average

N
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Table 3. Air conduction threshold level of pure tone audiometer in right ear {unit : dB)
Exposed
Fre(q;{l:ncy Noise Solvent Noise & Solvent Unexposed
) mean+SD mean=+5D mean=*SD mean=+SD
250 19.0+7.2 208+ 82 229+ 92 158154
500 182453 192+ 69 234+1038 13.9+49
1000 205+69 209+108 232+108 13.0+5.3
2000 174498 187+ 99 212+ 91 127+63
4000 242+97 244+ 79 259+11.1 15.0+85
Table 4. Air conduction threshold level of pure tone audiometer in left ear (unit : dB)
Exposed
Fre(c;};ze)n <y Noise Solvent Noise & Solvent Unexposed
mean*SD mean+5D mean+5D mean=+SD
250 209+ 65 202+86 235+83 149+47
500 181+ 48 22+97 237+87 142+5.0
1000 205+ 6.8 209+97 211+86 14657
2000 19.8+10.5 20288 261178 131+58
4000 255+114 238492 271199 151+9.0

Table 5. Comparison of variables between normal and
hearing loss group

. Normal group  Hearing loss
Variables =104 group (n = 43)
Age (years: M£5D) 38.0+9.9 42.6+93*
Employment Length + .
(months: M+SD) 82.41+56.6 93.1£59.7
Hippuric acid 0.51+045 0.75+0.60*
Alcohol (%) 56(53.8%) 26(60.5%)
Smoking (%) 71(68.3%) 27(62.8%)

*Statistical significance was tested by t-test (p<0.05)
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Table 6. Frequency of hearing loss

Z7e0l e AASAE ARE Pyoldlr,

5. &M mE TAM|

E 9t AHEeHd g axuiEdoez ujERF
Ha) ASZ2 7L 618(95% CL 3.3-87), #7184 £2
& 744)(95% CT; 35-14.6) 181 FAZZ7L 17.24)
(95% CL; 5.6-31.8) t} #tHp<0.05).

o Exposed
Classification - - Unexposed (n=53)
Noise (n=31) Solvent (n=32) Noise & Solvent (n=31)
Normal 19(61.3%) 19(59.4%) 15(48.4%) 51(96.2%)
Hearing loss 12(38.7%) 13(40.6%) 16(51.6%) 2( 3.8%)
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Table 7. Simple correlation of factors affecting hearing loss

Factors Age Employment length Alcohol Smoke Hippuric acid
Employment length 0.460" - - - -
Alcohol 0307 0.130 - - -
Smoking 0.168" 0181 0297" . -
Hippuric acid 0.071 0.030 0.010 0.086 -
Hearing loss 0210 0.085 0.071 0.041 0210

"p<0.05, "p<0.01

Table 8. Partial correlation coefficient of factors related
to hearing loss adjusted for age

Variables Coefficients P-value
Employment length 0.07 p>0.05
Alcohol 0.01 p>0.05
Smoking 0.07 p>0.05
Hippuric acid 0.20 p=0.015
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Table 9. Logistic regression for hearing loss

AolE RATH7,151921].  dFdME A% 2% 2
BAES UAoE FuaAY Bz YAsGens
8,000Hzo|}¢] 151} &FGo) thg ZAPL o FolXA ¥
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ol 4328 4 Qe A2 2E AA, /184U 282
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#2a97t HAAY, E4, BT 2FIFAN 2SEEF
L BNYE, 7184 Z27e &474E 28T A5
F718A0 BA E2EE £ 8784 ¥ Z27)7H0]
AgGdolAe FEEHAL dodrlde & 7Y 7t
FAE . AAZ {F18Ad AP FHEPS B+
ANH E27|e] FH FFERE ojFsigset 4£F
FA &3 Aee 233 Ax F2d 2NN HEE
A& BEY § A 9EEas) An18, = g2 F
FolNE 5 F& 1 o9 277l Aive AT
= A7

A7 AAFAA AR F718AE ERY, dE
NEAE, A2 A, 2w A4, 24450, WE
AHAEL HlwF o]F4e] HE AR HuHT i,
AR EY o|EAd dEiME dTE uib gigich
HE o] §F AFPlM AL EFdRGE FU %
Aol ¢ A2 RuEa a26], WHALAED v
Yol AXEAEL EFdol ZHARTGE ZA4o] AL

Variables Beta Standard error P-value Odds ratio 95% confidence interval
Noise 2.779 0.809 0.005 6.105 33-87
Solvent 2.859 0.805 0.002 7.447 3.5-14.6
Noise & solvent 3.303 0.805 0.006 17.199 5.6-31.8
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718 AT #He wmAdE 4%A 4000Hzo A FEE4
o] 49J3HA © EYTHp<0.05).

3. ZAL U4 1479 5% 439 0] FEEHT AFHA
on AYEATY dFo] 64 ZAE 3804 Hot o
Eoy aFuhat AT FoJ3tA o BheHp<0.05).

4. AFEAAE LFTANE tAR 387%(12F),
71 AT 40.6%(139), 257 7184 FHEEFL 516%
(169), 28]1 HEZFL 38%(2F)0] HEE BYon u
L2 Hl3| FZFoA FEEARTL Bo] HAHHS
U Z2F Aol A A% xpolE HolA &tk

5 FgEAdn Fo% AABAE Role HeyE 9F
3} 2Fvhay sdgeIen, 4714AE I FEe
A9 & 298 4% & RS de 23vs
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6. 2T 2Tl A& g mtul oA
£ HZ2 7 vg ASZZFL 618](95% CL; 3.38.7),
S8R E2FE 749)(95% CL; 35-146) 181 BAE
2L 17.280(95% CI; 5.6-31.8)2 ©] FcHp<0.01).
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