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Effect of Wearing Socks, Stockings and Leather Shoe
on Shoe Microclimate and Wear Comfort

Michiko Mitsui

The effects of socks, stockings and leather shoe on wear comfort and microclimate between shoe and

skin while exercising has been studied by seven women under laboratory conditions. Temperature and

absolute humidity in wearing socks or stockings were higher than barefooted. Further under wearing

shoes and socks or stockings they are increased. Temperature and absolute humidity at the measuring

point were the highest between the first and the second toes. Inside socks or stockings with shoes after

exercise they are kept high, although the four kinds of subjective sensation decreased. This is the effect of

custom. Moisture content in shoe had an effect on those subjective sensations. Temperature and absolute

humidity inside shoe barefooted were lower, however discomfort sensation was higher. Therefore wearing

socks and stockings were effective. Effect of leather shoes on shoe microclimate and wear comfort was

larger than effect of socks or stockings.
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Table 1 Properties of experimental garments.
Shoes Socks Stockings
Material Leather Cotton Nylon
Nylon
Polyurethane
Thickness (mm) 2.62 1.53 0.24
Weight (g) 491 27 26
Density (g/cm?®) — 0.268 0.156
Porosity (%) — 83.0 86.3
Ailr permeability - 65.6 -
(ml/cmz/sec)
Moisture regain - 4.2 2.8
(% at 20C and 65%RH)
Moisture transmission - 119.6 111.8
(g/(m*: h))
Water absorption(mm) Outside O 76.8 11.3
Inside 8.0
Water repellency (%) Outside 95 0 0
Inside 50
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Table 2

Physical characteristics of the subjects

Subject Age Height Weight Surface Foot Shoe

(yrs) (cm) (kg) area{(m®) Girth Length Breadth size

(cm) (cm) (cm) (cm)

A 20 156 54 1.54 22.1 22.4 9.7 23.5

B 20 162 56 1.60 21.8 23.2 8.9 24.5

C 19 160 52 1.54 23.7 22.8 9.9 24.5

D 19 160 50 1.51 22.5 22.5 9.5 23.5

E 20 160 50 1.51 21.6 23.6 9.7 24.5

F 21 163 58 1.63 23.5 23.9 9.9 24.5

G 19 161 63 1.68 23.6 23.8 9.9 24.5
mean 19.7 160.3 54.7 1.57 22.7 23.2 9.6 24

sd 0.8 2.2 4.7 0.07 0.9 0.6 0.4 0.5
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Fig.2 Measuring point

A between the first toe and the second toe

B on the skin surface at the arch of the foot

C on the socks or the stockings at the arch

of the foot
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Table 3 Subjective sensation rating chart

Rating Thermal sensation Sense of sweating Sense of soaking Discomfort sensation
4 Very hot Soaking wet
3 Hot Much Wet Intolerable
2 Warm Moderate Slightly wet Uncomfortable
1 Slightly Warm A 1little Damp Slightly uncomfortable
0 Neutral Not at all Dry Comfortable
-1 Slightly Cool
-2 Cool
-3 Cold
-4 Very cold
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experiment (mean value)
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