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Association between occupational noise-induced hearing loss and metabolic syndrome JI
Fang®, DING Xiao-wen', DONG Hua-huang®, LIU Ji-wen?, LI Jue' (1.Department of Research, Beijing
Prevention and Treatment Hospital of Occupational Disease for Chemical Industry, Beijing 100093,
China; 2.School of Public Health, Xinjiang Medical University, Urumqi, Xinjiang 830001, China)
Abstract:

[Background] Occupational noise-induced hearing loss (ONHL) is a complex disease that
affects the health of numerous workers, and metabolic syndrome (MetS) has become a major
contributor to global disease burden. It is of great significance to study the relationship between
ONHL and MetS.

[Objective] This study investigates the association between ONHL and MetS, aiming to provide
a scientific basis for formulating intervention measures and control strategies against ONHL and
MetS in noise-exposed workers.

[Methods] A total of 1145 male workers in a large-scale mechanical maintenance enterprise
were selected as study subjects by cluster sampling method, and were divided into a control
group (n=699) and a case group (n=446) according to whether they were diagnosed with high
frequency hearing loss. Data on general demographic characteristics, occupational history, family
history, medical history, and life styles were collected through questionnaire survey, data on body
mass index (BMI), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), blood pressure,
and fasting blood glucose (FPG) were obtained through routine occupational health examination.
The association between ONHL and MetS was assessed by non-conditional multiple logistic
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regression models, and the results were expressed as OR with 95% Cl.

[Results] Among the 1145 workers exposed to noise, the positive rate of hearing loss was 38.95%, and increased with longer years
of noise exposure (P<0.001). The FPG level in the case group was higher than that in the control group (P<0.001). The positive rates of
hypertriglyceridemia, hypertension, hyperglycemia, and MetS in the case group were higher than those in the control group (P<0.01). The
multiple logistic regression analysis results showed that MetS was an independent risk factor for ONHL (OR=1.48, 95% CI: 1.12-1.95, P=0.005)
after adjusting for selected confounding factors; in addition, longer years of noise exposure, married, and lower educational level were

also the risk factors for ONHL (P<0.01).

[Conclusion] ONHL is associated with MetS. MetS may be an independent risk factor for the development of ONHL. Preventive
interventions for MetS may be effective in reducing a partial risk of ONHL.

Keywords: occupational noise-induced hearing loss; metabolic syndrome; intervention
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BEOERAINE) WHANRHFTIRIL EREOE,
REMANRERTENEKN, BE2EmENDIT
N H M= BE A (fasting plasma glucose, FPG). HH
= fi5 (triglyceride, TG). & EBEZE B (high density
lipoprotein cholesterol, HDL-C) 7K, MEMRITR M
£ (B WEE. 57KE). B85 AEE—KREFE
I2$E1T.

1.2.4 MHEEX (1) KA : RIBWHOEX, 15F1Y

www.jeom.org



1196 #5445 5J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(12)

BREVLRF1ZBEFSE6 MNA UL, 2) UE : 1R
EWHOEX, EEEANER LT 2 RBE8RZER
ANEFRDTFs0g, EENBEBELFFULEE, (3) F
Pt EEBEMNESIETEMESXKS:00—17:00 LAIMY
TERdiE), BEFEEI>1E, (4) KERE 86
BiEsh=3%, R >05h, (5) XWIRE | AHAREE
B, BE ¥R NERUTEREEASFRRUT
H; BRE. AR HREMULEZFEENARER
IR, (6) REBRIEIR © 2B G Y RERR AT 8]/ T
ThEXAEREARE ; TR B)7E>7h EX O kE
BRIEE. (7) Mets : BRIIZETMets EANE (EEE
KEEERHE ITRIRENBTAE ="XI550m), REFR
VERRE R, P EEFRBRAFEDSFNEMIZH
TR LUIFERASRIAN, B 1 M AREST Mets B F0 R &
REMMREERRS, HEERTX—F%HARE, &
EMBFAERIRSHRRHERNRERN, BIKASE1
Tt A ISR VR T MetS B 7554 59, RFIRRARE
THE MetS =B A B, M0 ABETORS, M 1 MinE
R MetS iIZBTAT A, FFE AT 3TE L & AIiZHT N
Mets” : ORERE : BT A AENEMEUIERETED
WWEERIOEER, RIRESTAZERNEIE, SR (h
2 BUMEFRIREAATER (2013 EERR) ), LUAEETEEL (body
mass index, BMI) >25.0kg-m? & AAERE®, BMI =1AE /
552 ; Q8 TGIE : pumw=>1.7mmol L HEIZES 5
X UAE R B RERATTE 5 @R HDL-C IfE : B4
P =g roLc<1.03 mmol-L* 3 B 2 5T XS L AS B 5= = BV 4
BRBITE ; @B ME : WHEE > 130 mmHg 3¢ &F 5K
[E>85mmHg R FI B IZMT AR IMEHBTE ;
®BMYE . puu>5.6mmol-L", HEMIZ NIERE
HAETE,
1.2.5 fRIZFRER R ERZRN  UYRER 2019 Fi%
AR AR R ER R EHRRNIRS, RIER
MRS HE AR RN REERZRE B .
1.3 FitFE S

K Fi EpiData 3.0 B IL #IB %, 1T =X H KA xts
TN THERRBER MR LR, 9EERER
RAtKRK, EREMMLLPEERRA L RE, ZRER
DT RABIERMF logistic BN, REHER T EAR
NRRREENTHEEBEBBE-EFRED . T8
BERAXSTEROEM EHES TR, U
ERREMNMKRANTE, DIERTHS. BRI,
XURE. KEAIBWN. TRIE. OB, FIH. 45

Bk, BERIER. MetsFENBETEHT _DEZRAR
logistic Bl)33 4 GENE), TEWEWR 1FAR. Fr
BEWEA SPSS 22.0 MG B 1THRITF D, KIRKE
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Table 1 Variable assignment of influencing factors of ONHL
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YRR T 0= RIERHEM ; 1= B8
XAIRE 0==HFRUT ; 1=AERUL
REABWN /T 0=<9000 ; 1=>9000

% AR 0="RIRMA ; 1=RIR

¥ 0="FERH ; 1=1R8

FIBE 0= L ; 1=EI13E

BRI 0= RiEzf ; 1=1550

FEERIER 0=EEIRTE ; 1=EEERIER
MetS =% ; 1=8
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2.1 BEXER

FluasBRIEREZEMT AR, Fi8H
(35.2448.69) % , WT /7#hiskeH 446 A\, IR DIEELH 669 A,
I 3R 510 HZR 7 38.95%, 3F ABE—AR1E . BRAL
FHEM A ESIRHITR, RARER. BRI,
XURRE. EER. BELNERERITERX
(P<0.05) , W% 2,
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Table 2 Demographic characteristics of participants

TAESEA FAHRKE .

WIS (n=699) (n=446) P
Fie /% 1131.29 <0.001
<29 220 57
30~34 286 132
35~39 103 84
>40 90 173
BRI 32.81 <0.001
RIS E A 195 60
B 504 386
XIEE 46.94 <0.001
BRI 124 159
KERUE 575 287
KEABBBN/ 7T 0.19 0.668
<9000 400 261
>9000 299 185
TR 0.94 0.747
= 382 236
2 317 210
/N 10.67 <0.001
= 651 390
= 48 56
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Table 3 Trend analysis of hearing loss positive rate in different
years of noise exposure groups (n=446)

BT/ F BAK IR ALL R /%
3~5 221 54 24.43
6~10 344 108 31.40
11~15 331 126 38.07
>15 249 158 63.45

[F] X =78.37, P<0.001o
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Table 4 Comparison of clinical indicators among participants

te4% BAE  WAHERHE WHRKA P
(n=1145) (n=699) (n=446)
BMI/ (kg:m™) 26.35¢3.82  26.36£3.89 26.33#3.71  0.11 0.915
TG KREE / (mmol-L™) 1.69+1.21  1.64+1.18  1.78+1.24 -1.88 0.061
HDL-C3REE/ (mmol-L")  1.32#0.27 1.3140.26  1.32#0.27 -0.60 0.547

Ut 4EHE / (mmHg) 130.05£14.28 129.56+13.32 130.81+15.65 -1.40  0.163
#F3KIE/ (mmHg)

MAFRE / (mmol-L™)

78.00+10.63 77.69+10.50 78.49+10.83 -1.23 0.219

5.37+1.39 5.25+1.30 5.55+1.50 -3.52 <0.001

&5 ONHL 5 MetS MtEXIEMRRBICHE RN EEE ST
Table 5 Single-factor analysis on detection of ONHL, MetS, and
related indicators

WrAIEELA (n=699) TR (n=446) 5

e
aa WHAR HE/% OEAR REHE/% g
BERY 452 64.66 301 67.49 097  0.339
=16 MfE 250 35.77 199 44.62 895  0.003
{8 HDL-C [ 9% 13.73 59 13.23 059  0.860
= InE 308 44.06 251 56.28 16.26  <0.001
= miE 96 13.73 118 26.46 29.01  <0.001
Mets 175 25.04 176 39.46 26.66  <0.001

2.4 ONHLHWZEZ logistic BlY35 7

7T ONHL B9 % [& £ logistic [8] Y3 93 #7 &, Hosmer-
Lemeshow & I8 y?=2.33, P=0.969, 7 BAI&E B\ & 11
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ONHL 5 MetS FTEXEX, BHE MetS I ABEAZ 4 ONHL
HIX ARG HE Mets ABERN 148 F, ZRBRITF
BX (P<0.01), Itb4h, IR TS, SBIRKR. XKig
ESONHLFEXE BRI >ISEABLE
ONHLBI XL B THe3~5 FEM3.151F, BIBEABLRLE
ONHLEI X B R IE R HMABFH 1.83 &, &P KRUT
XWIEEABE L E ONHLEI X B AT ML EABEH
1.751% (Bl 1/0.57) (39P<0.01), MR 60

6 B4 IREMIRAHRKFEmMEZRRN logistic BY35 1
Table 6 Multiple logistic regression analysis of factors affecting ONHL

FSES b P OR (95%Cl)

Tt 6~10 4" 0.24 0.247 1.27 (0.85~1.90)
Tt 11~15 > 0.42 0.053 1.53 (0.99~2.35)
T >15 & 1.15 <0.001 3.15 (1.94~5.11)
YIRS 0.61 0.001 1.83 (1.28~2.64)
NIRE -0.56 0.001 0.57 (0.42~0.79)
ENEINSIEEON -0.22 0.117 0.80 (0.61~1.06)
TR MR -0.14 0.303 0.87 (0.67~1.13)
Y97 0.27 0.247 1.31 (0.83~2.05)
BN 0.18 0.161 1.20 (0.93~1.56)
FIBE -0.15 0.284 0.86 (0.65~1.13)
BEARIER -0.23 0.093 0.80 (0.61~1.04)
MetS 0.39 0.005 1.48 (1.12~1.95)
B2 0.17 0.708 1.18
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1= 2 ; EREER, 0= ERTE. 1=MEEES ; MetS, 0=5F. 1=

3 itig
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SERENHEHMEMAR, AAXREEMRARDERERER
BE—RFEDREIER, 125 ONHLEY BB X R, RIE
BORMARGER, FXTRAEEL T AR ONHLA] MetS 89
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