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Special column: Hand-transmitted vibration and occupational health
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Peripheral circulation and peripheral nerve injury in workers exposed to vibration at two dif-
ferent frequencies HUANG Huimin®, BAI Yan', CHEN Ziyu', LIANG Zhishan®, LI Lyurong®, LIN
Hansheng?, LI Jiajie’, WEI Yuan', YANG Hongyu', CHEN Qingsong’ (1. Guangdong Provincial Engi-
neering Technology Research Center of Public Health Detection and Assessment/School of Public
Health, Guangdong Pharmaceutical University, Guangzhou, Guangdong 510310, China; 2. Guang-
dong Provincial Key Laboratory of Occupational Disease Prevention and Treatment, Guangdong
Province Hospital for Occupational Disease Prevention and Treatment, Guangzhou, Guangdong
510300, China)

Abstract:

[Background] Hand-arm vibration disease is harmful to human body, but there are no effective
diagnosis and treatment so far, and current occupational exposure limits underestimate the
health damage caused by high-frequency vibration exposure.

[Objective] To evaluate and compare the damage to workers' peripheral circulation and peripheral
nerve caused by different frequencies of vibration operation.

[Methods] Drilling workers (n=187) from a mining company in Shandong Province and golf club
head grinding workers (n=228) from a sports equipment factory in Guangdong Province were se-
lected as study subjects. Hand symptoms were investigated. SV106 vibration meter was used to
measure the target operation-associated vibration frequency spectrum. The 8 h energy-equivalent
frequency weighted acceleration, cumulative vibration exposure level (CVEL), and the working
age related to causing white finger in 10% of an exposed group were calculated.

[Result] The study subjects were all male. More grinding workers reported hand symptoms than
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the drilling workers, e.g. peripheral circulation injury (52.6% vs 19.3%), peripheral nerve injury (71.5% vs 23.0%), hand stiffness (64.0% vs
7.0%), and deformed fingers (69.7% vs 4.3%) (all P<0.001). The main vibration frequencies of grinding operation (500-800 Hz) were
much higher than those of drilling operation (125~160 Hz). CVEL and working age of vibration exposure showed a linear rising relationship
with the cumulative prevalence rate of peripheral circulation and peripheral never injury, the fitting lines all showed good fitting effects
(R’=0.812-0.988), and the slope of the fitting line of the grinding workers was larger than that of the drilling workers. The working age of
vibration exposure associated with 10% cumulative prevalence of white finger was shorter in the grinding workers than in the drilling
workers (6.81 years vs 10.27 years). According to the ISO prediction formula, the working age of vibration exposure was associated with
10% white finger prevalence shorter in the drilling workers than in the grinding workers (3.12 years vs 8.23 years).

[Conclusion] Both the vibration exposure level and the prevalence of hand symptoms are high in two groups of workers with different vi-

bration frequencies, and vibration exposure at a higher frequency tends to have severer damage to workers' hands.

Keywords: hand-transmitted vibration; hand-arm vibration disease; prevalence rate; cumulative vibration exposure level
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Figure 1 Golf club head grinding (A) and drilling (B) operations
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Table 1 Baseline information and hand symptoms of workers
- 1Bl T A (Workers) $Z4R4A (Vibration-exposed group)
(Index) B4 (n=592) R4 (n=415) A T (n=187) $TEET (n=228)
(Control group) (Vibration-exposed group) (Drilling workers) (Golf club head grinding workers)
FE/% (Age/years), X + s 34.66+7.64 37.24+6.87 <0.001 38.45+7.92 36.26%5.71 <0.001
K B&SE (Family history), n(%)
% (No) 496(83.8) 352(84.8) 0.657 170(90.9) 182(79.8) 0.002
2(Yes) 96(16.2) 63(15.2) 17(9.1) 46(20.2)
RIEEIR R (E18)[Peripheral circulation injury(white finger)], n(%)
% (No) 592(100.0) 259(62.6) <0.001 151(80.7) 108(47.4) <0.001
£(Yes) 0 156(37.4) 36(19.3) 120(52.6)
KRI85 (Peripheral nerve injury), n(%)
Z(No) 540(91.2) 209(50.4) <0.001 144(77.0) 65(28.5) <0.001
2(Yes) 52(8.8) 206(49.6) 43(23.0) 163(71.5)
F#(Hand numbness), n(%)
Z5(No) 541(91.4) 217(52.3) <0.001 148(79.1) 69(30.3) <0.001
=(Yes) 51(8.6) 198(47.7) 39(20.9) 159(69.7)
FRI5E(Hand tingling), n(%)
Z(No) 591(99.8) 353(85.1) <0.001 176(94.1) 177(77.6) <0.001
=(Yes) 1(0.2) 62(14.9) 11(5.9) 51(22.4)
F{&(Hand stiffness), n(%)
Z(No) 589(99.5) 256(61.7) <0.001 174(93.0) 82(36.0) <0.001
=(Yes) 3(0.5) 159(38.3) 13(7.0) 146(64.0)
FI5 L (Deformity of fingers), n(%)
Z(No) 590(99.7) 248(59.8) <0.001 179(95.7) 69(30.3) <0.001
Z(Yes) 2(0.3) 167(40.2) - 8(4.3) 159(69.7)
&R T1%/4F (Vibration exposure working age/years), X + s = 8.795.42 = 6.06+4.81 11.04+4.81 <0.001
BERRE
(Monthly vibration exposure duration)/d, M(Pg; Py4) - 2618 =0} - 2518 =0) 26020225} DSCE
Egﬁ.ﬂ ﬁ&. ) = 8(1, 10) = 2(1,5) 8(6, 10) <0.001
(Daily vibration exposure duration)/h, M(Pys P1g0)
A(8)/(m:s7), M(Pys P1oo) - 5.98(2.92, 14.11) = 8.94(4.99, 12.88) 3.58(2.92, 6.27) <0.001
CVEL(x £ 5) 11.57+0.91 = 10.89+2.81 10.74+1.81 0.505

[ | REET RS B IEHE, REHER 8 FRS FRIEH

[Note] Peripheral circulation injury is determined by finger blanching, and peripheral nerve injury is determined by hand numbness and tingling.

®R2 FEERBRRBHERS CVEL. ERTROZIERIISF

}:’-EO

Table 2 Linear regression analysis of cumulative prevalence of hand symptoms with CVEL and vibration exposure working age

W8 B8 &5 I (Drilling workers) ¥JEE T (Golf club head grinding workers)
(Dependent variable) (Independent variable) b ARAEIR(Standard error) ¢ p R b FRHEIR(Standard error) ¢ p R

K TEIF RS

. . L CVEL 4.534 0.165 27.452 <0.001 0.812 17.411 0.451 38.571 <0.001 0.871
(Peripheral circulation injury)
RIS BEIF RS ; )

. X . Iﬁ’v\(Worklng age) 0.091 0.002 57.306 <0.001 0.947 0.280 0.003 94.308 <0.001 0.975
(Peripheral circulation injury)
FRIEHERA

. L CVEL 5.251 0.189 27.821 <0.001 0.816 23.352 0.521 44.855 <0.001 0.901
(Peripheral nerve injury)
RIFERE 2 )

. - Iﬁ’v\(Worklng age) 0.107 0.002 46.027 <0.001 0.920 0.357 0.003 137.492 <0.001 0.988
(Peripheral nerve injury)
F{E(Hand stiffness) CVEL 1.479 0.053 27.961 <0.001 0.817 20.722 0.459 45.190 <0.001 0.903
F{E(Hand stiffness) T H#%(Working age) 0.035 0.001 32.539 <0.001 0.852 0.327 0.003 115.505 <0.001 0.984

[F | REEHR R & BIsHE, RGHERGES FHRS FRBHIE.

[Note] Peripheral circulation injury is determined by finger blanching, and peripheral nerve injury is determined by hand numbness and tingling.
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