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(X sa.2284=49.25, P<0.001; ¥ s 18=22.19, P<0.001; ¥’ s 1emme=6.91, P=0.009; ¥’ sam.izm=
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Epidemiological characteristics of noise-induced hearing loss among workers in five automobile
manufacturing enterprises in Zhejiang Province WANG Xubo', SHI Zhihao?, XIN Jiarui®, GAO Xi-
angjing®, ZHOU Lifang®, XIE Hongwei’, QIAN Peiyi® (1. Lishui University, Lishui, Zhejiang 323020,
China; 2. School of Medicine, Ningbo University, Ningbo, Zhejiang 315211, China; 3. School of
Medicine, Hangzhou Normal University, Hangzhou, Zhejiang 310051, China; 4. Occupational
Health and Radiation Protection Institute, Zhejiang Provincial Center for Disease Control and Pre-
vention, Hangzhou, Zhejiang 310051, China)

Abstract:

[Background] Noise is the most common occupational hazard in the automobile manufacturing
industry with the most workers exposed. Automobile manufacturing industry is a high-risk industry
for noise-induced hearing loss.

[Objective] To understand the epidemiological characteristics of noise-induced hearing loss
among workers in automobile manufacturing industry and explore related influencing factors.

[Methods] A questionnaire survey, individual noise recording, and pure tone audiometry were
conducted among workers (n=656) exposed to noise from five automobile manufacturing enter-
prises. The data on age, sex, exposure duration, noise intensity, kurtosis, and hearing loss were
obtained. The positive rates of high-frequency noise-induced hearing loss (HFNIHL) and speech-
frequency noise-induced hearing loss (SFNIHL) were calculated, and each factor was compared
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between workers with and without HFNIHL. Chi-square test and analysis of trend were conducted among different groups of age, sex, ex-
posure duration, A-weighted equivalent continuous sound pressure level normalized to a nominal 8-hour working day (Lyeqg,), and kurto-
sis. Logistic regression analysis was conducted to analyze the factors influencing the positive rates of HFNIHL and SFNIHL.

The exposure rates of non-Gaussian noise was 73.6%. The positive rates of HFNIHL and SFNIHL were 32.6% (214 workers) and
6.7% (44 workers), respectively. The HFNIHL workers showed older age, higher proportion of male, longer exposure duration, higher
noise intensity (Lxeqgn), and increased kurtosis than those without HENIHL (P < 0.05). The positive rates of HFNIHL increased with the increase
of age, exposure duration, Ly, sn, and kurtosis (xzt,end_age=49.25, P<0.001; )(Zt,end_du,aﬁon=22.l9, P<0.001; thrend-LAeq=6'911 P=0.009; thrend-kurtosis=
8.56, P=0.003). The results of logistic regression showed that age (OR=2.13, 95%C/: 1.67-2.71, P<0.001), sex (OR=2.29, 95%CI: 1.44-3.62,
P<0.001), exposure duration (OR=1.43, 95%Cl: 1.11-1.85, P=0.006), Lyeqsn (OR=1.37, 95%Cl: 1.08~1.76, P=0.011), and kurtosis (OR=1.37,
95%Cl: 1.14-1.63, P=0.001) were factors associated with the risk of HFNIHL, while only age was associated with the risk of SFNIHL (OR=

2.15, 95%CI: 1.33-3.33, P=0.001).

Workers exposed to noise in automobile manufacturing industry are at a high risk of hearing loss. Age, sex, exposure dura-

tion, Leqsh and kurtosis are key influencing factors of hearing loss.

hearing loss; non-Gaussian noise; automobile manufacturing industry; occupational exposure; kurtosis
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By THR Lueqsn TIEE) HEESDHAILX £ s
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3E HFNIHL ARSI X ELARES, ST E R R KA t 18
193 Mann-Whitney U 1050, It AR KB R A KK,
STEEHR . THR Lpeqn THIEEFHTT B D HEY, 85
MR, MNFELR. MFI. TR Lueqen MIEE
£ Z AR logistic [B])FHREY, 5347 HFNIHL F1 SFNIHL B9
FIMEE, K7KE a=0.05,

2 4R
2.1 IREFIL T AB—RRTE
656 BIRFEEL T AERNRRITRIEANSD
M, EREM 512 A, T 144 A, FHIE 19~59(34.3¢
8.8)% ; &2 Ty A M(P,s, P,s) 79 3.0(1.0, 5.0) &,
Laeqs n /9 (88.324.8) dB(A), HH 521 & T AR BY
Lpeqsn 8833 85 dB(A), BIFE N 79.4%. BFEIEER
M(P,s, P,s) /9 16.5(9.8,30.7), B 483 R T AIBE KT
10, BRIl IR A KB N IEIRESIRE, IFRTIREE
it K 73.6%. FTBEMARITR A HFINIHLIG B ZE A
32.6%(214 N), SENIHL ¥ HZEH 6.7%(44 N)o
2.2 HFNIHL 58 A BRI SR tE X E R K F LR
FBERTIE HENIHL A%, HENIHL B A, B

IR EL 3RS, THRAR K Laeqsn BEK, RAEIEEE S
(P<0.001 8f P<0.05), WK 1o

#£ 1 HFNIHL A539E HFNIHL B REZE KL
Table 1 Comparisons of potential influencing factors between
workers with HFNIHL and without HFNIHL

e gy B TR/E e #E
Xts n(%) M(P,s5 Pys) xts M(P5s5 Pss)

HFNIHLE (n=214)  38.1#8.6 177(82.7) 3.3(2.0,8.0) 89.1+4.7 18.0(11.3,34.9)

JEHFNIHLE (n=442) 32.5+8.4 335(75.8) 3.0(1.0,5.0) 87.9+4.8 15.3(9.3,28.0)

t/x'/z -8.03 4.03 -3.78 -2.93 -2.60

P <0.001 0.045 <0.001 0.004 0.009
= L\

23 SBESR

R2 BT T AEFR. MR TH Lyeqsn LAMIE
E534H THY HENIHL 29818 . BT A HENIHL 1 H
EIhZMTAS ZREBRITFEREN(34.6% vs.
25.7%, x’=4.03, P=0.045) . BE M E AR E R, FEE
T THR Lpeqen ARIEERIIEN, HANIHL QR E
FFHEE, ERYABRITFERX(P<0.05),

T2 FEfE. MR T Laegsn ARIEES HFNIHL B9X R
(n=656)

Table 2 The relationships of the prevalence of HFNIHL with age,
sex, working duration, Lae, g, and kurtosis (n=656)

HFENIHL

FSESagi:] HE A m X P
Filie/% 4925  <0.001
<30 1 227 38 16.7
30~ 2 239 83 34.7
40~ 3 190 93 48.9
451 - -
=B 1 512 177 34.6
T 0 144 37 25.7
T/ 2219  <0.001
<5 1 439 124 28.2
5~ 2 147 48 32.7
10~ 3 70 42 60.0
Laeqsn/dB(A) 6.91 0.009
<85 1 135 33 24.4
85~ 2 297 96 32.3
90~ 3 224 85 37.9
[E3=4 8.56 0.003
<10 1 173 42 24.3
10~ 2 276 93 33.7
25~ 3 114 40 35.1
50~ 4 93 39 41.9

2.4 %A logistic B39
KINUEEE HINIHL I T8, INFHS. &

wWww.jeom.org


www.jeom.org

#445-5723: &% | Journal of Environmental and Occupational Medicine | 2022, 39(12) 1389

Al TR Loeqsn MIEEIZBIZ A logistic [B])I 1R
B ER BN FRE K HFNIHL A £ X QS (OR=
2.13, 95%Cl: 1.67~2.71, P<0.001); 5B & % HFNIHL
B X b2 S8 2 MEBY 2.29 £ (0OR=2.29, 95%Cl. 1.44~3.62,
P<0.001); TH#EEA HFNIHL & £ X B S (OR=1.43,
95%Cl: 1.11~1.85, P=0.006) ; Leqsn i = & £ HFNIHL
XS A(OR=1.37, 95%CI: 1.08~1.76, P=0.011) ; &R
= HFNIHL & % X b9 i /5 (OR=1.37, 95%CI: 1.14~
1.63, P=0.001) o
& 3 M HFNIHL B9Z R logistic [E]VIER

Table 3 The results of logistic regression analysis for HFNIHL

TE b S, Wald x? P OR 95%C/
FR 0.76 0.12 37.86 <0.001 213 1.67~2.71
51 -0.83 0.24 12.41 <0.001 2.29 1.44~3.62
T 0.36 0.13 7.48 0.006 1.43 1.11~1.85
[P 0.32 0.13 6.44 0.011 1.37 1.08~1.76
29253 0.31 0.09 11.71 0.001 1.37 1.14~1.63
B -4.51 0.51 79.58 <0.001 0.01 =

[ INZEMEE R HFNIHL=1, K2 HFNIHL=0, BT =MERZK 2.

RANUREE SFNHL AN T &, INER. &
Al TR Lpeqsn MIEEEBIZE XK logistic [0])F1E
B, R BN, MR T Lugsn MIEETRZ SFNIHL
MR A R, MEH A SFNIHL & 4 X = (OR=
2.15, 95%C/: 1.39~3.33, P=0.001),

R4 MW SFNIHL MZEE logistic EALRE

Table 4 The results of logistic regression analysis for SFNIHL

TE b S, Wald x* P OR 95%Cl
FiR 0.77 0.22 11.84 0.001 2.15 1.39~3.33
L1 0.70 0.44 2.57 0.109 2.01 0.86~4.72
T 0.07 0.22 0.09 0.764 1.07 0.70~1.64
Laeq,zh -0.25 0.22 1.34 0.246 0.78 0.51~1.19
& 0.00 0.16 0.00 0.979 1.00 0.73~1.37
B -4.40 0.85 26.89 <0.001 0.01 —

[ INZEMEE SR SFNIHL=1, K2 SFNIHL=0, BEEMER K 2.

KRR 5 FKAFEFIERILFR T EmEAE,
LERER HFNIHL K2 =R 9 32.6%, 5 2016 FTEEK
EAREREARFRNITNRKEELR(34.26%) 1H
ML, B F 2017 R MEREFIE 662 B BM
IREEN T AFRIEELER(20.2%) ", XATRER
NERRFIRE Ly, s BN E, BETABEBIFR
INE, BiBARME ™ ABGIF A . NIHL FHALL HENIHL

HE, BT RABEIN®, AR H HINIHLIQER ST
SFNIHL 4% tH el gE R R AL K S E T AEEIEBT[E/)
F 5 &F, MATERE X IT M R ER. FTXT
SFNIHL 2MREIZXRY logistic [B])3 0 B REREES I, M
Al TR Lyeqsn IBEFEERIT SFNIHL FEH F2M0,
I BEE SFNIHL 44 A EAR DR, % F HFNIHL
= NIHL B9 R HABURIE R, LA SFNIHL BYHG B A 23R
b, Bt FE B EH IR A EA TABY HENIHL #1797,
EAMEIT I TR AEMTEE &R, KRR
JETHEERS IE B #1T, EIL PR IR KRR R T, H
RINEEZNNE, RXESMER AN, sHIIE
IR AIBERS, IR DR A SR 5, B LB 113
KBEAERAY, XL E EIE I EKEY Eit, €
HAH TR BRI E NHL O RELXMANIZAEE

ASHFR AT HENIHL LB 39 g BB, T
B FERRAYIRAS Luegsn B E IS FIE HENIHL A,
logistic [B]3IERR T 8. M5, IR TS, IREH
Laeqsn THIEEIYE HFNIHL IR R, AR, B
T AR HENHL I HEFF M T A, logistic [2])3
SR B RAEX LM, BiEAE HENIHL BIXIBSIE 0,
HEZMRBE—HHNEAM, zhao FEEET IS
17 Kb Ay 1113 BIEEMIFRSREN T A, thA WM
BHNITOREAES T XAESBEMHT AN
ABFIPRIRE, IRME. TUBEER R IJIRHE X", logistic
[B])345 RRIBEHLIE 1B =L N HENIHL BI XIS, #&
BMERFRI B RERBEA, HINHL G RS, 5
FZMREM T, o, FR AW T ARTE
XY 7S MR TR R X — RS, BB F i X0
WK, BIMEE F ALK, B S EHMITHEER
=, RERABREH QB EE A", B, BXEF
8 KB T AT SRR

KRR P T AEMB MERESRETR, FI91%
S Lyeqsn /9(88.3:4.8) dB(A), 81 T [E 1A R\l 1%
FR1E 85 dB(A), BRAEBIRZER /Y 79.4%, RS EIRIN R ™
&, RERGITH RS RFRMAL, B NIHL B934T 12
SR Lyegen ERTHEE X" AATRIEBT Laegsn
M TR YZE HFNIHL BYRZIE ZR o XY Lygqsn MR T
WHITT DB, BEMERARKRETRMES Laegsn
M THEEIIEI, HINHL B X EFA GBS, HithFEH
HAMT BERRERBEES HFINIHL FEFIE- RN X
RN, X EFEEFZH RS, BIEEREXIR
NN 5B EE 2 IELE™, Rk, BRI EHFR
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RINRFEERFE, A A2 1R A 1R ARBYEIXT NIHL BOFRBABEREE S
BEFR. BINTEARENIRELMRMINEIRAREER,
FEFALTERRENGERE, EEEREENEM
REABFIEN. U ERSERAEMEZEM, T2 IR
REVER SHhE . EEEE NS IRIRSURIRE R, 0.
H s T TERAERAIREEE; A TR IER
MmAERAEEEIFRE M, NEEANE, iB5
TERER, 4858 BT (8], EAREEEER W B E KL
Z B REVCHI. 35H), S EBRELEE), B R E i
HIARE X F0,

BRT A LR ME R, If /7R IE 2 B R A B 5 45
MR, E TR, IERSIRER A T
= IR 2R, AR ARIRE IR E P AIE0A 16.5,
73.6%HI N IEAIRE B TR SRS, X5/5EH
B IREIRZE, FFAENREE RPN, UKk TE
TFREZ#NEFIRIRE X, WIEEHTOBA T, &
TIEE# A, HFNIHL F2 HZE# S, logistic [B)3B E R
& EFLRES HINIHL X E X LS. ERAREBA
HITAB AT AR EZM A B KA ST
B5IEEEIEEXY, Bk, ZEMRHIEEERE
e 2 RVIHBIIEAR, BT IER SR B EF X LT
{3[23—24]0

BRARBEFEE—LEREZL, AAREFELT
ANGFEERDNE, FRTRAT s ENZRHERD,
FEIRRITRAVIEIR TG, ATRES FMm TR AT
BB D, 9N, ERTEEHE SENIHL i A #RL
HREZ—, =808 SFNIHL BY logistic B3 HT45 R,

R, X s FIRERIERIEMIRERN T AR
TRERRE D, . MR T Lagsn ARIEEY
E HINHLE B ME R, Fle. T Luegsn MIE
E5 HFNIHL Z [B)TZ 7R3, TR, HFNHL & &
X, FItLE X FERS R EMIERSEREDN
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