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Hearing loss risk assessment for workers exposed to noise in a plastic product enterprise based
on risk prediction model of multiple population databases SHU Linyan', GUO Jianyu®, FAN
Zhixing®, XU Guoyong’, HE Zhipeng?, YAN hua?, XIAO Bin**? (1. School of Public Health, Guangdong
Medical University, Dongguan, Guangdong 523808, China; 2. Institute of Physical Factors and Oc-
cupational Health, Guangdong Province Hospital for Occupational Disease Prevention and Treat-
ment, Guangzhou, Guangdong 510300, China; 3. School of Public Health, Guangdong Pharma-
ceutical University, Guangzhou, Guangdong 510315, China)

Abstract:

[Background] Noise is a serious issue in the workplace. Scientific assessment and risk management
of noise-exposed workers is one of the important ways to reduce the risk of hearing loss.

[Objective] To evaluate hearing loss of noise-exposed workers at a plastic product enterprise
based on the noise risk assessment model (Acoustics —Estimation of noise-induced hearing loss,
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GB/T 14366—2017/1SO 1999: 2013) modified using multiple population databases.

The working environment of a plastic product enterprise and its 308 noise-exposed workers were selected as study subjects.
Workplace noise sound pressure level and individual noise exposure level were measured respectively, a questionnaire survey and pure
tone audiometry test were conducted for each noise-exposed worker, and unadjusted binaural high frequency threshold average
(UNBHFTA) and age-corrected binaural high frequency threshold average (BHFTA) were calculated. Combined with personal information
and in accordance with the Guidelines for risk management of occupational noise hazard (WS/T 754-2016) risk assessment and risk classi-
fication of the hearing threshold shift of noise-exposed workers were carried out. The ISO 1999: 2013 model was used and modified
based on the four population databases recommended by the same standard. The average high frequency hearing threshold of each
noise-exposed worker was predicted respectively, and compared with the UNBHFTA results.

The sound pressure level [M (P,, Piq) ] of four noise-exposed workstations in this enterprise was 87.9 (82.1, 92.9) dB(A), and
the sound pressure level of 45 noise sources was 87.3 (70.2, 117.3) dB(A), mainly including extruders, packaging machines, vacuum conveyor
and mixing machines. The age [M (P,, P,o) ] of 308 noise-exposed workers in the enterprise was 34.0 (25.0, 57.0) years, and the working
experience [M (P, P1oo) 1 was 8.0 (0.5, 25.5) years. Six workers reported BHFTA > 25 dB, and 269 reported BHFTA > 10 dB. According to
WS/T 754-2016, 197 workers were at very high-risk level due to high frequency threshold shift of either ear drifting by 10 dB, and 33
workers were at high-risk level. In addition, there were significant statistical differences in the noise risk assessment results of each work-
station across the four databases (P<0.001). The high frequency average hearing threshold estimates of 308 noise-exposed workers
based on databases A, B.1, and B.2 were significantly different from the actual pure tone audiometry results (P <0.01), while the predicted
results based on database B.3 were not statistically significant different from the UNBHFTA (P > 0.05).

The employees exposed to noise in this enterprise are at a high risk of hearing loss. The noise risk prediction and assessment
model adopted by GB/T 14366-2017/1SO 1999: 2013 may report varied results by using different databases, and a population database
should be selected for model modification according to the characteristics of the population. The assessment model based on database
B.3 (unscreened and unremoved occupational noise exposure history) has great potential to be used for noise risk prediction, assess-

ment, and management of the same type of workers.

noise; hearing loss; risk assessment; baseline value; prediction; plastic product
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Table 1 Number of noise-exposed workers, noise sources, job description, and ototoxic chemical exposure in a plastic
product enterprise (n=308)

FEIRRINL AB FEW/E, MPyPy)  FEIRTEE/EE, M(PyPig) THERS EMESELEYR BER)
BrigET 203 34.0(25.0~57.0) 8.4(0.5~25.5) HERTIRE, BB ¥ 12.77
SERRIRIET 72 32.5(25.0~49.0) 7.0(0.5~19.4) 4 BRL FREIRE — 19.25
EEHRIET 6 29.0(25.0~35.0) 3.4(0.5~9.0) ERRIE EITRE. SRRIMIRE = 19.98
NATREGERET 27 35.0(28.0~55.0) 8.5(2.9~24.5) WE., BB K AHIEE — 22.88

[ ]a: fRBTEHERRER 2.5 mg:m™, (R F HEER U IZARMRE",

2.2 T{FiHFRIEAEIREMIEER T AR At F

3z b TEIZFR & R AR MBI R 7S TR
ITIREME, AR 45 MEFEIREELR M(Py~Pyy)
79 87.3(70.2~117.3) dB(A), 1% 7= #8 1T 85 dB(A) X iy
75.6%(34/45) . RAE BTN S FEE DT 6 TR
AR, B1E: FFHEENFEYL. B2, BEREEN
RN, BEZERIRUREAN A R A S E R R
BE, ARTEREXIITEN. BiTRE. Wik 2, 5
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BET 4 M RO IR R KME Lyw 75079 92.9.
88.3. 87.5. 83.1 dB(A)o W3 3,

x2 FEERGIREFELTEFFREERERNZER (n=45)
Table 2 Workplace noise levels of a plastic product
enterprise (n=45)

IRFS5RAZ/dB(A) MRFEHBESS dB(A)

TAEHFR B/ IRFEIR MPyPy)  BORSTSS, n(%)
BriZEia 20 BRI 87.4(85.8~90.4)  20(100.0)

8 EEM 86.8(80.4~92.2) 4(50.0)
SRR ] 3 Brdm 78.6(74.9~81.5) 0(0.0)

1 QM 77.2 0(0.0)

3 R 93.1(90.4~94.4) 3(100.0)
Rk 3 Brdm 76.2(70.2~76.6) 0(0.0)

3 REM 89.3(88.1~99.6) 3(100.0)

1 WA 117.3 1(100.0)
LRTIEREX 3 HTENL. BITA  92.5(89.8~98.8) 3(100.0)
|t 45 87.3(70.2~117.3)  34(75.6)

®3 REMEIREFEWTERURERERNER (n=15)

Table 3 Workstation noise levels of a plastic product enterprise

(n=15)
R A ”*ifffgff o i o
PR iET 4 90.4(88.6~92.9) 4(100.0)
SERIRET 4 82.7(80.0~88.3) 2(50.0)
RRHRIET 3 87.3(86.1~87.5) 4(100.0)
NATREGERET 4 82.2(78.0~83.1) 0(0.0)
ait 15 85.0(80.0~92.9) 10(66.7)

2.3 1EfIRE A RBIFHRKE

W% 4 P, izl 308 BETH, B 6 A(1.9%)
BHFTA>25 dB, B 269 A (87.3%) BHFTA>10 dB; =4l F
BIREABHN RN ESNRU AR HREL
15.8(0.8~28.5) dB, & il W E = # F 39 0fr B #% 1Y
FABAITFERILER(P>0.05),

R4 EMRERMURTASRAMNHER (n=308)
Table 4 Pure tone audiometry results of employees exposed to
noise (n=308)

RE =SSR I0E

AE(%)

IR A {iIt8/dB, M(Py~P1o) BHFTA>10 dB BHFTA>25 dB
PrHRiET 203 15.8(0.8~28.5) 178(87.7) 3(1.5)
SEIEIRET 72 15.0(7.5~26.7) 64(88.9) 2(2.8)
JERHRIET 6  15.0(11.7~30.0) 6(100.0) 1(16.7)
ARIREIRET 27 15.0(5.0~25.0) 21(77.8) 0(0.0)
ait 308  15.8(0.8~30.0) 269(87.3) 6(1.9)
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Table 5

Risk assessment results of high frequency threshold shift of either ear of workers by noise-exposed workstations in a plastic

products manufacturing enterprise (n=308)

E—EERTRrEREEY

RBEIFLR s n(%)

e AR tond QB0 GO ) 10 ot MP o) ommmn wwRm mmAR AAR RERE
FrHigET 203 92.9 15.1(4.4~35.1) 36.8(2.0~47.6) 6(3.0) 4(2.0) 18(8.9) 5(2.5)  170(83.7)
SERRIRIET 72 88.3 8.5(1.0~21.6) 21.3(2.6~26.0) 2(2.9) 8(11.1) 8(11.1) 27(37.5)  27(37.5)
JRRHRIET 6 87.5 4.89(9.3~14.3) 19.2(1.5~21.0) 1(16.7) 2(33.3) 2(33.3)  1(16.7) 0(0.0)
NEATEREIRIET 27 83.1 6.0(3.0~22.9) 5.5(2.7~8.4) 7(25.9) 10(41.7) 0(0.0) 0(0.0) 0(0.0)
ait 308 = 13.3(1.0~35.1) 28.9(1.5~47.6) 26(8.4) 24(7.8) 28(9.1) 33(10.7)  197(64.0)

2.5 EFRREABEUEERN X IT AR

308 B R THYSLIRAIQER SE T HIRE A FUN
=SB ERTLL (R 6), B 278 1M(90.3%) 45
IF H'w 5 H'y 218, B 30 N9.7%) ER BT H'yy
SETHEE 8.1 NN SMFEHRHEE, B 10
(3.2%) ERART H', B 290 1N(94.2%) E RN TF H',
5 H'y Zi8, B 8 MNM2.6%) ERET H'a; SETHIE

[ B.2 LN S IR EE, B 281 N(91.2%) &R
fiIF H'w 5 H'y 218, B 27 N88%) ER BT H'yy
S5EFHIRE 8.3 UMM S MFI9TRE, B 270
(87.7%) EERNMLTF H'\y 5 H'y 2Z18], B 38 1N12.3%) 45
FIETF H'po £3R 4 DNEIREFIFUNAE R FR
LhERZEARRER EFEERITEE N (=
120.58, P< 0.001),

®6 TRABBIERHELENERS KT (n=308)

Table 6 Comparison of noise risk assessment based on baseline values in four population databases (n=308)

HIREA HUEREB.1 #EREB.2 #iEREB.3
HEIRE A BFm #MEWM BFW BT MEW &FW O KFH #EW BTWM BT #em BTMm
MEE WEE OISR WEE O WEE OWEE MR WEE O WeE WEE O WEE OWEE
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)
BHIRET 203 0(0.0) 194(95.6)  9(4.4) 10(4.9) 192(94.6) 1(4.9) 0(0.0) 195(96.1)  8(3.9) 26(12.8) 177(87.2)  0(0.0)
SEIEIRET 72 0(0.0) 62(86.1) 10(13.9) 0(0.0)  68(94.4) 4(5.6) 0(0.0) 62(86.1) 10(13.9) 7(9.7) 65(90.3)  0(0.0)
SERRET 6  0(0.0) 3(50.0)  3(50.0) 0(0.0) 5(83.3) 1(16.7)  0(0.0) 4(66.7)  2(33.3) 1(16.7) 5(83.3)  0(0.0)
NETREEIREET 27 0(0.0)  19(70.4)  8(29.6) 0(0.0)  25(92.6) 2(7.4) 0(0.0)  20(74.1)  7(25.9) 4(14.8)  23(85.2)  0(0.0)
&ait 308 0(0.0) 278(90.3) 30(9.7) 10(3.2) 290(94.2)  8(2.6) 0(0.0) 281(91.2) 27(8.8) 38(12.3) 270(87.7)  0(0.0)

308 B R THAENIRERSE T AREIEEFR
FUMES H's, XTEL, G0 FEAARLE] 1A~D PRI A E3EE
FRFTNAY H's, =z F83FF UNBHFTA B R (R1K, B.1 $HiE
S B2 HIEEFEERMUEELRRANE R FEIEH
tb A BB EE RIS M, UNBHFTA 5 & F AL B.1.
B.2 HUBEFRTIUN H's e Z B EREERITFEEN
(P<0.01), B.3 BUIBEFTTUM MY H'so oz Z1AS UNBHF-
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