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Special column: Hand-transmitted vibration and occupational health
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Vibration attenuation and dexterity of different types of protective gloves XIAO Bin, JIANG
Yongjian, WEN Wei, GUO lJianyu, YAN Maosheng, XU Guoyong, HE Zhipeng, LIN Hansheng, YAN
Hua (Guangdong Provincial Key Laboratory for Occupational Disease Prevention and Treatment/
Institute of Physical Factors and Occupational Health, Guangdong Province Hospital for Occupa-
tional Disease Prevention and Treatment, Guangzhou, Guangdong 510300, China)

Abstract:

[Background] Wearing anti-vibration gloves is a simple and effective way to prevent hand-arm
vibration disease. The requirements for vibration damping gloves are varied by types of operations
exposed to vibration.

[Objective] To study the vibration attenuation and dexterity of different types of protective
gloves, and to provide reference for scientific wearing of vibration damping gloves for people
working with vibration exposure.

[Methods] Nine kinds of common protective gloves (A and B were dipping gloves; C, D, and E
were rubber gloves; F and G were textile and fabric gloves; H was cotton gloves; | was leather
gloves) used by workers exposed to vibration in 28 factories in Guangdong Province were selected
as research objects by typical case sampling method, and the basic parameters of included
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protective gloves were investigated and measured. According to ISO 10819:2013, a glove vibration transmissibility (GVT) test system was
used to detect the vibration transmissibility values and analyze vibration attenuation characteristics of the subjects wearing different
protective gloves. The dexterity was tested by Minnesota Manual Dexterity Test. Pearson test was used to analyze the correlations
among glove thickness, vibration transmissibility, dexterity score, and grip strength score.

For rubber gloves (C, D, and E), the associated average adjusted vibration transmissibility at middle and low frequencies T, and
average adjusted vibration transmissibility at high frequency 7’H were lower than those of other gloves (0.89-0.91 and 0.59-0.80 respec-
tively), the vibration transmissibility values of 50-200 Hz frequency band was 0.81-0.97, and the vibration transmissibility values of 315-
1250 Hz frequency band decreased with the increase of frequency (the minimum value was 0.13). For other types of gloves (A, B, F, G, H,
and 1), the 7’M and 7’H were 0.95-0.98 and 1.03-1.11 respectively, the vibration transmissibility values of 50-200 Hz frequency band was
0.96-1.02, and the vibration transmissibility values of 400-1250 Hz frequency band increased (the maximum value was 1.29). The Ty, T,
and vibration transmissibility values of 40-1250 Hz frequency band of rubber gloves with double-layer protective materials (C, D, and E)
were significantly lower than those of gloves with single-layer protective materials. But the Ty, and Ty of gloves of other types with dou-
ble-layer materials (F, H, and |) were still greater than 0.9 and 1.0 respectively. Compared with single-layer protective materials, the
gloves of other types with double-layer materials showed no significant changes in the vibration transmissibility values of 25-200 frequency
band (0.91-1.06), and an increase in the vibration transmissibility values of 250-630 Hz frequency band (the maximum value was 1.22).
The dexterity scores and grip strength scores of dipping gloves (A and B) were the lowest. Rubber gloves C had the highest dexterity
score and grip strength score. The thickness of protective gloves was negatively correlated with the vibration transmissibility values, and
positively correlated with the dexterity score and the grip strength score (P <0.05). The vibration transmissibility value was negatively
correlated with the dexterity score and the grip strength score (P <0.05).

Among the 9 kinds of gloves, cotton gloves and leather gloves have no damping effect. Rubber gloves have certain vibration
reduction effect, and the vibration reduction effect on high frequency band is better than that on low frequency band. The thicker the
damping material is, the better the damping effect is, but the less the dexterity is. Appropriate damping gloves should be selected according
to actual vibration operations.

hand-transmitted vibration; hand-arm vibration disease; glove; vibration transmissibility; dexterity
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Figure 1 The sample photo of tested gloves
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Table 1 Basic parameters of 9 protective gloves

BR3P A4 E EE (Thickness of protective

2P material)/mm %*FM*%ME(TV?‘E o 3P4 48 21505 (Coverage of protective materials)
(Label) protective material)
FE(Palm) F$5(Finger)
A 1.41 1.41 72 (Gum dipping) BRI EEE 2 FEFMFIE (Cover all palm and fingers with gum dipping material)
B 1.43 1.43 72 (Gum dipping) ERAMEEE 2 FEMFFE(Cover all palm and fingers with gum dipping material)
T e 5 a ) ) )
c 608 6.08 18z (Rubber) %ﬂ&ﬁﬂ% ??%*ﬂ??a B A& MiE2(Cover all palm and fingers with rubber material
incorporated with raised dots)
D 5.06 5.06 AR (Rubber) BRMEEZE S FEMFFE(Cover all palm and fingers with rubber material)
i C60%78 o = & % i i i
. 613 613 1A%, 84D (Rubber, cotton) *?ﬁﬁi&lﬂ"‘lﬁ_.GO/E éiffﬂfﬂamover 60% of the entire palm and fingers with rubber
material incorporated with raised dots)
: e .
F 4.01 1.62 ES A el HEMEIBEFEZ0\(Cover palm with fluff)
leather)
JhE e
G 3.56 3.41 ifft,t/oi[:ﬁm(cmton yamand BMRBEEFEE OMFEFERE(Cover palm and finger pulp with cotton)
H 2.60 2.60 184D (Cotton yarn) teLb i RIE = 2 FEFNFIE(Cover all palm and fingers with cotton yarn)
| 2.86 2.52 B2 (Leather) BEMRBEEFEMFIE(Cover all palm and fingers with leather)
R 2 9 MHIPFERNRBIRYE
Table 2 Damping effects of 9 protective gloves
BREEIRMEHRNE B WE R EHRENE B

= 0 {=F3
FEBW (Vibration transmissibility of single-layer protective materials) (Vibration transmissibility of double-layer protective materials) RIGMEIES

(Label)

Bk

(Dexterity score) (Grip strength score)

Tw Ty Tw Ty
A 0.98+0.04 1.03+0.04 0.97+0.08 0.98+0.11 1.05+0.07 1.05+0.10
B 0.97+0.05 1.07+0.15 0.92+0.10 0.82+0.10 1.05+0.06 1.05+0.06
C 0.89+0.09 0.59+0.08 0.62+0.09 0.23+0.03 1.31+0.08 1.57£0.23
D 0.910.10 0.80%0.10 0.730.10 0.38+0.05 1.22+0.09 1.3440.15
E 0.89+0.06 0.76x0.11 0.70+0.09 0.41£0.05 1.08+0.08 1.1840.13
F 0.95+0.03 1.09+0.07 0.95+0.07 1.06+0.15 1.06+0.05 1.10+0.10
G 0.960.05 1.10+0.14 0.87+0.06 0.88+0.11 1.13+0.09 1.12+0.08
H 0.97+0.03 1.05+0.04 0.92+0.05 1.08+0.15 1.07+0.04 1.09+0.07
| 0.960.03 1.11+0.05 0.99+0.10 1.14+0.15 1.14+0.06 1.14+0.08
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Figure 2 Vibration attenuation characteristic spectrums of
single-layer protective materials (A) amd double-layer

protective materials (B)
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Table 3 Correlation between glove thickness
and different parameters

= EE Tu 7 RIGMEHEE
(Parameter) (Thickness) (Dexterity score)
JEE(Thickness) 1.000
™ -0.949"  1.000
Th -0.810"  0.917" 1.000
RIGIEHEE (Dexterity score) 0.645°  -0.634" -0.735 1.000
B 151 (Grip strength score) 0.759" -0.788" -0.884" 0.955"

[3E] *: P<0.05; **: P<0.010
[Note] *: P<0.05; **: P<0.01.
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