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Abstract:

[Background] Occupational noise-induced hearing loss (NIHL) is one of the most prevalent
occupational diseases in the world. With the development of industry, noise sources in the
workplace have become increasingly complex.
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To apply kurtosis-adjusted cumulative noise exposure (CNE) to assess the occupational hearing loss among furniture
manufacturing workers, and to provide a basis for revising noise measurement methods and occupational exposure limits in China.

A cross-sectional survey was conducted to select 694 manufacturing workers, including 542 furniture manufacturing workers
exposed to non-Gaussian noise, and 152 textile manufacturing workers and paper manufacturing workers exposed to Gaussian noise.
The job titles involving non-Gaussian noise were gunning and nailing, and woodworking, while those involving Gaussian noise were
weaving, spinning, and pulping. High frequency noise-induced hearing loss (HFNIHL) and noise exposure data were collected for each
study subject. Noise energy metrics included eight-hour equivalent continuous A-weighted sound pressure level (Lye,s 1) and CNE.
Kurtosis was a noise temporal structure metric. Kurtosis-adjusted CNE was a combined indicator of noise energy and temporal structure.

The age of the study subjects was (35.64+10.35) years, the exposure duration was (6.71+6.44) years, and the proportion of
males was 75.50%. The Ly, Was (89.4346.01) dB(A). About 81.42% of the study subjects were exposed to noise levels above 85 dB(A),
the CNE was (95.85+7.32) dB(A)-year, with a kurtosis of 99.34 + 139.19, and the prevalence rate of HFNIHL was 35.59%. The mean
kurtosis of the non-Gaussian noise group was higher than that of the Gaussian noise group (125.33+147.17 vs. 5.86+1.94, t=-21.04, P < 0.05).
The results of binary logistic regression analysis showed that kurtosis was an influential factor of workers' HFNIHL after correcting for age,
exposure duration, and Ly..s, (OR=1.49, P<0.05). The results of multiple linear regression analysis showed that the effects of age,
exposure duration, La,sn, and kurtosis on noise-induced permanent threshold shift at frequencies of 3, 4, and 6 kHz of the poor hearing
ear were statistically significant (all P <0.05). The results of chi-square trend analysis showed that when CNE = 90 dB(A)-year, the HFNIHL
prevalence rate elevated with increasing kurtosis (P <0.05). The mean HFNIHL prevalence rate was higher in the non-Gaussian noise
group than in the Gaussian noise group (31.7% vs. 22.0%, P <0.05). After applying kurtosis-adjusted CNE, the linear equation between
CNE and HFNIHL prevalence rate for the non-Gaussian noise group almost overlapped with that for the Gaussian noise group, and the
mean difference in HFNIHL prevalence rate between the two groups decreased from 9.7% to 1.4% (P < 0.05).

Noise kurtosis is an effective metric for NIHL evaluation. Kurtosis-adjusted CNE can effectively evaluate occupational
hearing loss due to non-Gaussian noise exposure in furniture manufacturing workers, and is expected to be a new indicator of non-
Gaussian noise measurement and assessment.

kurtosis; cumulative noise exposure; non-Gaussian noise; occupational hearing loss; furniture manufacturing industry
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Table 1 General information, noise exposure, and HFNIHL prevalence among workers of different job titles

B/ Lncasn HENIHL
) ) B TR eq )
R TH s e/ Exposure  Lyqgn/dB(A)  >85dB(A) CNE/[dB(A) £F) = BRE  NIPTS,, /dB
Type of noise  Type of job n Male Age/years : s f=1sd CNE/[dB(A) year] RS (Prevalence Xts
(%) X+s duration/years = X+s XEs =
Xts (Proportion)/% rate)/%
—
RERE SET
Gaussian Stampin 40 31(77.50) 32.75+8.23 6.23+4.12 93.34+10.22 82.50 100.41+9.81 6.30+1.98 40.00 25.77412.91
noise Al
Lheb T
Weaving 74 11(14.86) 32.974+8.48 6.03+5.11 95.22+5.17 94.59 101.3846.07 5.55+1.84 36.49 25.72412.11
EET
Pulping 37 22(59.46) 48.03+10.55 14.324£9.00  90.02%3.70 94.59 100.63+4.27 6.00+2.03 45.95 28.61+13.72
/it
. 151 64(42.38) 36.60+11.04 8.12+7.01 93.45+6.92 91.39 100.94+6.89 5.86+1.94* 39.47 26.44+12.71
JEERRE T
Non-Gaussian Gunning and 238 222(93.28) 31.71+8.85 4.80+5.00 88.66+5.00 80.67 93.6416.84 214.35+170.61 36.13 27.13£13.29
noise nailing
AT
. 238(78.03) 38.23+10.18 7.50+6.81 88.04+5.35 77.05 95.05+6.71 55.86+69.82 33.11 26.24+13.86
Woodworking
/it
] 543 460(84.71) 35.37+10.14 6.32+6.23 88.31+5.21 78.64 94.44+6.80  125.33+147.17* 34.44 26.63+13.61
Sit
Total 694 524(75.50) 35.64+10.35 6.71+6.44 89.43+6.01 81.42 95.85+7.32 99.34+139.19 35.59 26.59+13.41

[ £ INIPTS 4 7E 3. 4 7 6 kHz BYSIER £, IR SHBOGKA LIRS, RSBRENIEESIFRSEENGIEELLR, *: P<0.05

[Note]NIPTS,,¢: Noise-induced permanent threshold shift at 3, 4, and 6 kHz frequencies. Comparison between Gaussian and Non-Gaussian noise kurtosis,

*: P<0.05.
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Table 2 Regression analysis results of critical factors influencing

HFNIHL of workers
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_ . L i a Multiple linear regression
155 Binary logistic regression analysis o0
analysis
Indicator
OR (95%Cl) P b P
451
7 1.21(0.84~1.75)  >0.05 - —
Sex
FHe
< 1.56(1.33~1.82) <0.01 2.06 <0.01
Age
T
. 1.48(1.30~1.70) <0.01 2.13 <0.01
Exposure duration
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<5, 5~<10. 10~<15. 15~<20. 220; Lagsn [(dB(A)]: <80.
80~< 85, 85~< 90, 90~< 95, 95~< 100, > 100; IEFE: < 10, 10~< 25,
25~< 50, 50~< 100, > 100.

[Note]a: Having HFNIHL or not is a categorical dependent variable; b:

NIPTS;, is a continuous dependent variable; c: The model is
adjusted for age, exposure duration, and Lye,gh Sex: male and
female, with female as reference; Age (years): <30, 30-< 40, 40-
<50, 50-< 60, 60-< 70, = 70; Exposure duration (years): <5, 5-< 10,
10-< 15, 15-< 20, = 20; Lpeqsn [dB(A)]: <80, 80-< 85, 85-<90, 90-
<95, 95-< 100, = 100; Kurtosis: <10, 10-< 25, 25-< 50, 50-< 100,
=100.
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[Note] When CNE = 90 dB(A)-year, HFNIHL prevalence rate elevates with
increasing kurtosis (8) under each CNE stratum (P < 0.05).
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Figure 1 Chi-square test for trend between kurtosis and HFNIHL
prevalence under each CNE stratum
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