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= Abstract =

The effect of wearing protective gloves on the thermal ex-
changes in cold water was studied in 4 Korean women wet
suit divers, The subject was immersed in the water of critic-
al temperature (average temperature was 16.5°C) and rested
for 3 hours,

The steady-state rectal temperature was lower with
gloves(37.01+0, 10(SE)°C) than without gloves (37.31+0.
1°C), the different being statistically significant (P (0. 05).
On the other hand, the metabolic heat production was 17%
higher with gloves (52.634+4.90(SE)kcal/hr - n) than with-
out gloves(44,93+2.49). Consequently, the total peripheral
insulation was reduced (19%) by wearing gloves, At a given
average skin temperature the threshold rectal temperature for
shivering was approximately 0.5°C higher without gloves
than with gloves,

These results suggest that 1)the total insulation of the wet
suited subject is effectively increased by selective cooling of
the hand, and 2) the metabolic response to body cooling is
sensitively affected by the skin temperature of the distal
extremities, The practical implications of these findings* are

discussed.
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Table 1. Physical Characteristics and Critical Water Temperature of Subjects
Age Height Weight BSA:® Tew®
PIVER NO (1) (cm) (ke) () )
1 41 167 52.5 1.57 19.5
2 31 152 52.0 1. 46 16.8
3 36 156 53.0 1.49 15,5
4 38 155 53.6 1.52 14.0
Mean 36.5 157.5 52.8 1.51 16.5
SE +2.1 +3.3 +0.3 +0.02 +1.2
a:Body suface area
b:Critical water temperature with wet suits no gloves on.
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Tk (top) and metabolic rate, M (bottom)of 4 wet-su
ited divers during immersion with and withoutglo-
ves on. Each diver was immersed at her own crit-
ical water temperature determined without gloves
on. The average water temperature for 4 divers
was 16.5£1.2°C (SE). Vertical bars respresent
+SE.
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Fig. 2. The average course of the mean skin te-
mperature (top)and the skin temperature at chest,
calf, and backhand (bottom)of 4 wet-suited divers
during immersin with and without gloves on. Ver-

tical bars represent = SE.
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Fig. 3. Comparison of the steady-state temper-
ature, Tr(top), metabolic rate, M(midd]e)and t-
otal peripheral insulation, Iprs (bottom)in 4 wet-
suited divers during the third hour of immersion

with and without gloves on.
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Table 2. Tissue-to-suit insulation ratio(Irssye, Isyr)® at chest, calf and hand

With Gloves

Without Gloves

Imissue with gloves

Inssve without gloves

(A) B) (A/B)
Chest 0.439+0.042 0.411%0.045 1.07
Calf 1.692+0.108 1.336+0.107 1.27
Hand 4.035+0.721

a:Estimated from (Tp-Ts)/(Ts-Ty)ratio. Each value represents the meantSE of 4 divers.

Thickness of neoprene wet suit was 5mm and that of neoprene gloves was 3mm.
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Fig. 5. The relationship between the skin tem-
perature (Ts)and the rectal temperature (Tg)at the
shivering threshold in 4 divers with swim-suits,
wet-suits or wet-suits and gloves on. The stippled
area represents the Ts-T, relationship in non-

diving women(data from Park, et. al, 1983)
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