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Effect of occupational noise exposure on nailfold microcirculation of petroleum workers HAN
Dong-bai', LIU Xiao-yu?, LI Na, XU Chun-jie?, GUO Chun-yue?, YIN Su-feng’, WU lJian-hui', HU Bo*
(1.School of Public Health, North China University of Science and Technology, Tangshan, Hebei
063210, China; 2.Department of Respiratory Medicine, Kailuan Hospital, North China University
of Science and Technology, Tangshan, Hebei 063000, China; 3.School of Public Health, Capital
Medical University, Beijing 100000, China)

Abstract:

[Background] In China, noise is one of the major occupational harmful factors in the workplace
of petroleum workers, and long-term exposure to noise can cause microcirculation disorder and
further several cardiovascular diseases.

[Objective] This study explores the effects of occupational noise exposure on nailfold microcirculation
in petroleum workers.

[Methods] A total of 1104 petroleum workers who received annual occupational health
examination of a petroleum company from May to October 2018 were enrolled for this study. The
workstations of the petroleum workers included water injection, external transport, underground
operation, electrical welding, heating, and laboratory. Socio-demographic characteristics (such as
sex, age, and education level), lifestyle behaviors (such as smoking, drinking, physical exercise), and
occupational factors (such as seniority, shift work, and history of noise exposure) were collected
through a questionnaire survey interviewed face-to-face. Height and body weight were also
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measured. Nailfold microcirculation images and videos were recorded by trained researchers, and two independent physicians provided
blinded diagnostic evaluations on nailfold microcirculation. The petroleum workers were divided into a noise group and a control group
based on whether they were continuously exposed to noise for 1 year or more [8 h per day or 40 h per week equivalent sound pressure
level = 80dB (A)]. A multi-factor logistic regression model was used to analyze the effect of occupational noise exposure on nailfold
microcirculation in the petroleum workers.

[Results] Of the 1104 participants, the range of age was 19-64 years, and most were male (66.2%). The prevalence rate of nailfold
microcirculation disorder in the petroleum workers was 33.8%. The prevalence rate of nailfold microcirculation disorder was higher in
the noise group than in the control group (42.4% vs 21.4%, P<0.001). The prevalence rates of nailfold microcirculation disorder were
different among the petroleum workers of different sex, age, body mass index (BMI), smoking, drinking, physical exercise, seniority, and
shift work groups (P<0.05). The prevalence rates of nailfold microcirculation disorder were higher in male, BMI > 28.0 kg:-m?, smoking,
drinking, non-physical exercise, and shift work groups than in their respective reference groups (P<0.05). The prevalence rate of nailfold
microcirculation disorder was the lowest in the group of 20-30 years of working age (28.1%). After adjusting for sex, age, BMI, smoking,
drinking, physical exercise, and shift work, the multi-factor logistic regression results showed that the OR (95% C/) of nailfold microcirculation

disorder was 2.50 (1.86-3.36) for those with noise exposure versus those without.

[Conclusion] Noise may be an important risk factor of nailfold microcirculation disorder of petroleum workers.

Keywords: nailfold microcirculation; microcirculation disorder; occupational noise exposure; petroleum workers
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Table 1 The prevalence rates of nailfold microcirculation disorder
in petroleum workers with different characteristics

FREEIBIF SRS
_— Nailfold
434R ﬂigﬂ HIRREL /% microcirculation N p
Group Proportion disorder x
Number e —
ANEC B /%
Number Rate
451 (Sex) 18.560 <0.001
B (Male) 731 66.2 279 38.2
%z (Female) 373 33.8 94 25.2
FiE /% (Age/years) 18.016 <0.001
<30 74 6.7 32 43.2
30~ 160 14.5 67 41.9
40~ 602 54.5 171 28.4
50~ 268 24.3 103 38.4
IEIRAROS (Marital status) 4.470 0.107
KIE (Single) 42 3.8 14 333
B (Married) 1035 93.8 335 34.3
Hth (Others) 27 2.4 4 14.8
SAVFZE (Education level) 2.710 0.258
TR
138 125 49 35.5
Middle school and below
BhRRE
High school/secondary 440 39.9 136 30.9
technical school
B
AZRIL 526 47.6 188 35.7
College and above
KEASBIBN /7T
Family monthly income per 1.938 0.379
capita/yuan
<2000 449 40.7 141 314
2000~ 495 448 176 35.6
3000~ 160 145 56 35.0
=t m2
RS /kgm 6342 0.042
Body mass index
<24.0 404 36.6 121 30.0
24.0~ 444 40.2 151 34.0
28.0~ 256 23.2 101 39.5
DHIMERHEREE
Family history of 0.607 0.436
cardiovascular diseases
% (No) 663 60.1 230 34.7
A (Yes) 441 39.9 143 324
&1t (Total) 1104 100.0 373 338 — -
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Table 2 The prevalence rates of nailfold microcirculation disorder
in petroleum workers with different lifestyle behaviors
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Table 3 The univariate analysis on the relationships of nailfold
microcirculation disorder with occupational noise exposure, shift
work, and seniority in petroleum workers

FRESIBIRPERS
Nailfold
44R A& MRk /% microcirculation s
§ Ak ) disorder X P
Group Number Proportion
ANEC K /%
Number Rate
4R (Smoking) 6.846 0.009
& (No) 646 58.5 198 30.7
2 (Yes) 458 415 175 38.2
IR%7& (Drinking) 7.256 0.007
7 (No) 714 64.7 221 31.0
2 (Yes) 390 35.3 151 39.0
1A B 1% (Physical exercise) 4.624 0.032
& (No) 539 48.8 199 36.9
2 (Yes) 565 51.2 174 30.8

FREIBIRPERS
Nailfold
e Ai_ﬁl MIBRLL /% Microcirculation , ,
Variable Proportion disorder X
Number _
A# E/%
Number  Rate
12552 % (Noise exposure) 52.575 <0.001
& (No) 453 41.0 97 21.4
2 (Yes) 651 59.0 276 42.4
EIFE (Shift work) 15.067 <0.001
Z (No) 462 41.8 126 27.3
2 (Yes) 642 58.2 247 385
T /4 (Seniority/years) 18.123 0.001
<5 74 6.7 26 35.1
5~ 86 7.8 41 47.7
10~ 139 12.6 54 38.8
20~ 520 47.1 146 28.1
30~ 285 25.8 106 37.2

R4 RUIMRESES5HHT AREREFERLEN
%A logistic B33 1R
Table 4 The multi-factor logistic regression analysis on the
relationship between occupational noise exposure and nailfold
microcirculation disorder in petroleum workers
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MK 30
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logistic ElY353 17
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MIEIRPERS =2),, 7EITHI TR FH8. BMI. TR A,
OB, BNt AERIERE, ZEE logistic[@YAD L
RET EMRENGHTARERBEFRERN A
H XA SR IR AR 2.50 1%, 95% C1 1 1.86~3.360
L3
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& (Variable) OR 95% Cl

431 (Sex) 2 (Male) 1.00 -

%z (Female) 0.77 0.53~1.11
Fi/ % (Age/years) <30 1.00 —

30~ 0.80 0.45~1.43

40~ 0.56 0.36~0.95

50~ 0.66 0.38~1.14
{RE$EH /kg'm” (Body mass index)  <24.0 1.00 —

24.0~ 1.09 0.80~1.48

28.0~ 1.30 0.91~1.85
& 4A (Smoking) Z (No) 1.00 —

2 (Yes) 1.08 0.78~1.51
%58 (Drinking) Z (No) 1.00 —

2 (Yes) 1.09 0.79~1.50
ETE (Shift work) Z (No) 1.00 —

2 (Yes) 1.20 0.91~1.60
KB #1% (Physical exercise) & (No) 1.00 —

2 (Yes) 0.69 0.53~0.90
12525 (Noise exposure) Z (No) 1.00 —

2 (Yes) 2.50 1.86~3.36
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