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Abstract:

[Background] The threat to workers’ health by hand-transmitted vibration is more and more
serious, but the basis for diagnosing small sensory fiber neuropathy in patients with hand-arm
vibration disease is insufficient.

[Objective] Through measuring fingertip thermotactile perception thresholds (TPTs) among mine
drilling workers, this study aims to explore the application value of TPTs in occupational health
examination of hand-arm vibration disease.

[Methods] A cross-sectional study was performed among workers from 26 mines in Enshi, Hubei,
and they were divided into a vibration-exposed group with hand-transmitted vibration exposure
and a control group without such an exposure. TPTs (cold and warm) were measured with an
HVLab vibrotactile perception meter and the results were compared between the two groups.
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[Results] All the investigated subjects were male. The mine drilling workers’ dominant (16.3-19.1 m-s?) and non-dominant (8.3-14.4m-s?) hand
exposure levels of hand-transmitted vibration [an.4)] exceeded the national occupational exposure limit. In the control group, the cold TPT of
index finger of the dominant hand [(26.9243.10) °C ] was higher than that of little finger [(23.52+4.24)°C ] (P<0.05); the cold TPT of index finger
of the non-dominant hand [(26.06+3.35) °C ] was also higher than that of little finger [(23.12+3.96)°C ] (P<0.05). In the vibration-exposed
group, the cold TPT of index finger of the dominant hand [(25.02+4.41) °C ] was higher than that of little finger [(21.3945.23)°C ] (P<0.05); the
cold TPT of index finger of the non-dominant hand [(25.01+3.98)°C] was also higher than that of little finger [(21.50+4.97)°C] (P<0.05).
Compared with the control group [(40.80+4.37) °C and (41.72+3.78) °C respectively], the warm TPTs of index fingers [(42.20+4.39) °C ] and
little fingers [(43.22+3.96) °C | of the vibration-exposed group were higher (P<0.05). Compared with the control group [(26.48+3.24)°C
and (23.32+4.08) °C respectively], the cold TPTs of index fingers [(25.02+4.17)°C ] and little fingers [(21.45+5.07) °C ] of the vibration-

exposed group were lower (P<0.05).

[Conclusion] The quantitative analysis of thermotactile perception threshold is helpful to evaluate the damage of small sensory fibers in

workers with hand-transmitted vibration exposure.
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SR FH SPSS 23.0 MHF#H1THRIT BT ITERRIEIE
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BRRBAMRIIFER 0K, ARREFIENEENRE
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ARAENREHBRNB M, HIAEKN 84 Ao T
BBH42 N, K (45.5¢8.2) %, T M (Ps, Pss )
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IBZEA 61.0% (26/42) , BF EBEERUER S 14.3
(6/42) . 1HIRB 42 N\, FE79 (47.126.6) % ; BEIRIE
W T M (Pys, Pss ) 7986.0 (53.5, 137.5) B ; IRIAEK
7950.0% (21/42) , TREE 7 47.6% (20/42) , B F B
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Table 1 Demographic characteristics of study subjects

- FFHRLA HEIRA (n=42)
RN _ . . 2
(n=42) Vibration-exposed  t/x P
Index
Control group group

Py —
iR /% (k) 45.5¢8.2 47166 0964 0338
Age/years
i .[n 0] 18 (42.9) 21 (50.0) 0.431 0.512
Smoking
bk
IO [n (%) ]
Drinking 26 (61.0) 20 (47.6) 1.730 0.188

hvd ﬁx-‘*‘n Ay DD
FEBEBIER (n (%)] 6 (14.3) 9 (21.4) 0.730 0.393

Sensorineural symptoms in hands
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2.3 MR RIGHEE HEERNER
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B FRAFRIENARREKFHEEST/IME (P<
0.05), BEARFEAEEREHAITFENX (P>0.05) ; 18
BF5IFERAFREIEE. MR REN L TEE
KFEREHRITFENX (P>0.05)0 MFK 2,
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Table 2 Fingertip thermotactile perception threshold in control group of mine drilling workers

ABEE RUEE
ESidl Thermotactile perception threshold for warm Thermotactile perception threshold for cold
n
Type s = . , s 115 . ,
Index finger Little finger Index finger Little finger
RAF
. 42 41.27+4.55 42.04+3.98 1.129 0.265 26.92+3.10 23.52+4.24 3.418 0.001

Dominant hand
E’EEFE%E 42 40.34+4.18 41.29+3.58 1.799 0.079 26.06+3.35 23.12+3.96 4.967 0.000
Non-dominant hand
t 1.401 1.030 1.667 0.541
P 0.169 0.309 0.103 0.592

232 BIRATANEHLERHE RNERER
BIRAFIRIEBFMNHEB B F RIENL RHEKF
BBREET/NE (P<0.05), BALREBEKFEERLTSR
ITEEX (P>0.05) ; FIRMEBFS5SHEAFEIRIE.
NEMNARBENRREEKEERYERITER
X (P>0.05) 0 M3,

233 ERASWRAIEREEREEKTER &
LR AT, 1#FIRA T AN BB/ BRI HEKTFE
BAE S FXIERA (P<0.05) , 182 0EEEKFRTFXTER
A (P<0.05), FIRA T ARIE. NMNEHNARREKTE
2379 (42.20+4.39) . (43.22+3.96) °C ; /4 55 HEKF
25079 (25.0244.17) . (21.4545.07) °Co WK 4.
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R3 ERATARBIREERRERNER (s, °C)
Table 3 Fingertip thermotactile perception threshold in vibration-exposed group of mine drilling workers
AGEEE RREE
ESit) Thermotactile perception threshold for warm Thermotactile perception threshold for cold
Type i & . , i g . ,
Index finger Little finger Index finger Little finger
EE%E«EFH?: 42 42.70+4.29 43.48+3.70 1.398 0.170 25.02+4.41 21.3945.23 3.499 0.001
Dominant hand
Eﬁﬂﬂﬁﬁi 42 41.70+4.49 42.94+4.23 1.554 0.128 25.01+3.98 21.50+4.97 4.916 0.000
Non-dominant hand
t 1.264 0.868 0.004 0.130
P 0.213 0.390 0.997 0.897
R4 ERAMWBAT AFERREERHELR (xs, °C)
Table 4 Comparison of fingertip thermotactile perception threshold between control group and vibration-exposed group of
mine drilling workers
AEEE RUEE
4340 Thermotactile perception threshold for warm Thermotactile perception threshold for cold
n
Group =i Mg =i g
Index finger Little finger Index finger Little finger
XTHRZH
84 40.80+4.37 41.72+3.78 26.48+3.24 23.32+4.08
Control group
F4
}%Hﬁ,ﬁ 84 42.20+4.39 43.22+3.96 25.02+4.17 21.45+5.07
Vibration-exposed group
t 2.072 2.503 2.552 2.633
P 0.040 0.013 0.012 0.009
RS o 7 < = A 44 S T A 4
3 i1ie IR AN, WERAMBEIRARCNIY LR T
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