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(35.90%) « HIM=BslRSIHZE (45.04%) FASHHRTEIRE (65.89%) ST AHERA (P<
0.05), ttoh, BSFIFIRAMIE RSN HEE (11.82%) . MERSKHE (17.06%) KOEER
X (18.06%) TiE T AIERA (P<0.05), H, SIMRALBESEXRBEFERESTT
HEMSEMONSE, BRHEYSTIRAEEA (P<0.05),

[EEit] BMERIERWIRESRTZEE, WRAEEL T ARAFMIAERERSEERER
B BNo

XA MEBNSEL ; B ; S5FE ; IFARERS ; Rl 2R

FIL AR,

Analysis on occupational health status of noise exposure workers in a steel pipe manufacturing
enterprise in Tianjin QIN Ru-nan’, ZHANG Ming?, HOU Yu-geng?®, TANG Hui-jing® (1.Institute of
Occupational Disease Control and Prevention, Tianjin Center for Disease Control and Prevention,
Tianjin 300011, China; 2.Shenzhen Prevention and Treatment Center for Occupational Diseases,
Shenzhen, Guangdong 518020, China; 3.Department of Occupational Health, Tianjin Dongli
District Center for Disease Control and Prevention, Tianjin 300300, China)

Abstract:

[Background] Productive noise, as one of the common occupational hazards, has a particularly
prominent impact on the health of occupational populations in China. Noise pollution is
widespread in the steel pipe manufacturing industry, and the health of noise-exposed workers is
worthy of attention.

[Objective] The study investigates noise levels of a steel pipe manufacturing enterprise in Tianjin
and health status of the noise-exposed workers, and provides evidence for the enterprise to
carry out occupational health protection work.

[Methods] The monitoring results of occupational hazard factors of the enterprise and the
occupational health examination data of 2 333 noise-exposed workers in 2019 were retrieved,
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and the levels and distributions of occupational hazard factors in the workplace were analyzed. According to pure-tone hearing test
results, the workers with a high-frequency hearing threshold > 40dB in any frequency of 3, 4, and 6 kHz were included in the high-
frequency hearing loss group, and the workers with a high-frequency hearing threshold <40 dB were included in the normal hearing
group. The differences in electrocardiogram (ECG), liver function, blood pressure, blood lipid, and blood glucose between the two groups
were analyzed by t-test and chi-square test.

[Results] Among the 2333 noise-exposed workers, there were 2327 males and 6 females. The average age was (37.16+6.34) years, and
the average noise exposure working age was (10.96+5.57) years. The reported workplace sound pressure level was 80.0-102.5 dB(A),
227 out of the 393 noise-exposed workplaces (57.76%) were noise-only workplaces, and the remaining workplaces were additionally
exposed to physical factors (high temperature) or chemicals (such as hydrogen sulfide, dust, and organic solvents). The noise levels
of 128 workplaces (32.57%) and the dust concentrations of 5 workplaces exceeded the corresponding occupational exposure limits,
and the test results of other hazard factors met the requirements of relevant occupational exposure limits. The detection rate of high-
frequency hearing loss in the 2333 workers was 38.45%, and increased with age and years of noise exposure (x*,.,.=222.48, 31.13, P<
0.01). The detection rates of high total cholesterol (35.90%) and high triglycerides (45.04%) and the prevalence rate of fatty liver (65.89%)
in the high-frequency hearing loss group were higher than those in the normal hearing group (P<0.05). In addition, the detection rates
of hyperglycemia (11.82%) and hypertension (17.06%) and the abnormal rate of ECG (18.06%) in the high-frequency hearing loss group
were also higher than those in the normal hearing group (P<0.05). The abnormal types of ECG in the high-frequency hearing loss group were
mainly ST-T changes and sinus bradycardia, and the detection rates of both types were higher than those in the normal hearing group (P<0.05).

[Conclusion] Noise pollution is widespread in the selected steel pipe manufacturing enterprise and may have remarkable impacts on the
auditory and non-auditory system health of noise-exposed workers.

Keywords: steel pipe manufacturing enterprise; noise; high-frequency hearing threshold; non-auditory system; occupational health
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E—4NZEITE>40dB BEHNSHITIRA, KF<40dB
EBMNFHIEBER, RARIRIEFEERABH
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K FA SPSS 25.0 B XTER MV 2 R A B RE#IT 4R
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¥E. R E. BIOE. ITEfR. BREFRERA, IF
IR Lex, 50 /9 81.3797.8dB (A) ; HIBRERAYBRLEX AN
BIP XA BINL, IRIRIRES Ley, 5n /7 80.0791.6dB (A) ;
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Table 1 Detection rates of high-frequency hearing loss of
noise-exposed workers of different age groups and working age
groups in a steel pipe manufacturing enterprise in Tianjin

Bt BIAR S5TIR 2

4 AN /% P

FHy/% <30 166 30 18.07 237.16 <0.01

>30~40 1638 518 31.62

>40~50 422 267 63.27

>50 107 82 76.64
TH/E <5 408 135 33.09 33.74 <0.01

>5~10 1329 476 35.82

>10~15 332 151 45.48

>15 264 135 51.14

223 WAREEL T AME. M £HIERS
EMBEMEGHIEN 23338 RBREELT A
HIOHMEREE 331 A (&L 14.19%) , HF &M
IFiR A ERE K HEE (17.06%) & TR ADEEA
(12.40%) (P<0.05), TLE&K 2,

2333 BT APHEEHMEREE 206 A (&
8.83%), mITIRAMBE RS HE (11.82%) & F
I AIEEA (6.96%) (P<0.01), I3 2,
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™, HEHEEEEREE 772 A (£33.09%) , HH
SEeREE 922 A (539.52%) , FFBEIEiARES
BSfREE 285 A (1512.22%), Hh ZBEE RSN
HHZERENREEERARNERERITERX
(P<0.05), HH HAERHATEE 1441 A (5 61.77%) ,
SIITIR4E g BR BT IQ B =K (65.89%) & T I /J1EH A

www.jeom.org



880 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(9)

(59.19%) (P<0.01), MK 20

224 FRARFELTALBEREER TKRIES
EL T ARHGEOBEREE 353 A (415.13%),
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®2 WARAELTADE. miE EhisinmEMAEMHAFEHER [0 (%)]

Table 2 Detection rates of hypertension, hyperglycemia, abnormal biochemical indicators, and fatty liver in two groups

of noise-exposed workers [n(%)]

barl i A% mERS Mg RS BEBEERFES HH=FER= ARERERS BERAAT
=TI 897 153 (17.06) 106 (11.82) 322 (35.90) 404 (45.04) 115 (12.82) 591 (65.89)
TAESEH 1436 178 (12.40) 100 (6.96) 450 (31.34) 518 (36.07) 170 (11.84) 850 (59.19)
X 9.85 16.16 5.19 18.57 0.50 10.48
P <0.01 <0.01 0.023 <0.01 0.481 <0.01
x3 MARFELTALEESREBR [h (%)]
Table 3 Abnormal electrocardiogram in two groups of noise-exposed workers [n(%)]
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P 0.979 0.042 0.919 0.399 0.234 <0.01 0.321 <0.01
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