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Abstract:

to provide theoretic basis for developing related national hygienic standard. [ Methods ] The study recruited 71 male workers

[ Objective ] To analyze the effects on hearing loss of workers exposed to both benzene series and noise, and

who were exposed to hoth low-level benzene series (toluene <40 mg/m?) and noise (low combined exposure group), 96 male workers
who were exposed to both high-level benzene series (toluene = 40 mg/m®) and noise (high combined exposure group), and 153 male
workers exposed to noise only (noise only group). Personal sampling techniques were used to measure the levels of benzene series
and noise exposure at workplaces. Pure-tone audiometry tests at 6 frequencies of 0.5, 1, 2, 3, 4, and 6 kHz were used to access
hearing thresholds. Cumulative noise exposure (CNE) was calculated for stratified analysis. [ Results | The prevalence of high-
frequency hearing loss in the high combined exposure group (66.67%) was much higher than that in the low combined exposure
group (28.17%) and in the noise only group (37.25%). A significant dose-response relationship was observed between CNE and the
prevalence of high-frequency hearing loss in each group. The results of logistic regression analysis showed the left shifted and slope
elevated dose-response curves for both combined exposure groups were identified comparing to the curve of the noise only group.
[ Conclusion | The results suggest that benzene series exposure in noisy working places can elevate the prevalence of hearing loss
in male workers, mainly inducing high-frequency hearing loss.
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Table 1 Age and employment years in different groups

5 NEC PRI (%) T (4F)
Group n Age( Years ) Employment( Years )
At FEFE 4] ( Noise only group ) 153 38.16 £7.99 11.25+3.25
=1 S R e L2 )
ol +1E£{ZUX2’:/%%;%E§’E. 71 3272+7.92 10.92 +3.89
Low-level benzene series & noise group
I 4 70 n~/\ 5 qf»é
IR AR 9 3416+7.68  11.06+326
High-level benzene series & noise group
P — <0.05 >0.05
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Table 2 Demographic characteristics of recruited male workers in different groups

Pl B ER A W+ ARV IR R Y BB A W+ B U R R SRR 2E
e Noise only group Low-level benzene series & noise group  High-level benzene series & noise group
Seh (n=153) (n=71) (n=96) P
Variable - . - - - .
N4 Fai e (%) N ¢ FIRLEE (% ) N4 FRLEE (% )
n Proportion n Proportion n Proportion

(% )( Age, years) <0.01

<30 23 15.03 32 45.07 30 31.25

30~ 64 41.83 21 29.58 37 38.54

40~ 66 43.14 18 25.35 29 30.21
ZHE LR ( Education ) 0.58

W K LR ( Junior high school and below ) 49 32.03 18 25.35 35 36.46

a1 ( Senior high school or vocational school ) 75 49.02 36 50.70 45 46.87

K2E K L _F ( University and above ) 29 18.95 17 23.95 16 16.67
Wz A ( Smoking ) 0.31

7 (No) 114 7451 53 74.65 68 70.83

J2(Yes) 39 25.49 17 23.94 25 26.04

£k ( Quit ) 0 0.00 1 1.41 3 3.13
I ( Drinking ) 0.08

7 (No ) 98 64.05 57 80.28 73 76.04

JZ(Yes) 54 35.29 14 19.72 23 23.96

475 ( Quit ) 1 0.65 0 0.00 0 0.00
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Table 3 Noise exposure levels in different groups

4157 B ﬂ;‘éfﬁ%ﬁ'ﬁ?ﬁé& bienE| PR T (4 ) CNE[dB(A) - a]
Group Noise[ dB(A) ] Range[ dB(A )] Employment( Years )
P75 52 22 ( Noise only group ) 54 85.42 + 1.40 83.14~88.45 2~19 95.75 +2.02
W75 4 R 2 R B #24H ( Low-level benzene series & noise group) 29 81.70 +2.23 78.61~86.82 7~27 91.86 +2.83
7S 4 E v B4 2 ) 5 #7220 ( High-level benzene series & noise group) 35 82.73 +2.20 78.00~87.10 6~21 93.00 + 2.68
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Table 4 Prevalence of high-frequency hearing loss in different groups

AR AL a7t + K R R AL Wit + I A A
CNE Noise only group Low-level benzene series & noise group High-level benzene series & noise group
LdBCA) -al  fiisg NS SR (% ) il NS I (% ) el N SR (% )
Case Number Prevalence Case Number Prevalence Case Number Prevalence
87~ 0 0 0.00 0 19 0.00 2 16 12.50
90~ 1 13 7.69 8 30 26.67 15 31 48.39
93~ 17 70 24.29 3 13 23.08 30 32 93.75
96~101 39 70 55.71 9 9 100.00 17 17 100.00
it (Total ) 57 153 37.25 20 71 28.17 64 96 66.67
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Figure 1 Logistic regression curves of dose-response relationship

between CNE and the prevalence of high-frequency hearing loss
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