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Regional Difference of Thermal Sensitivity on the Skin Surface of Elderly

Yukiko Ucumba and Teruko Tamura™

Faculty of Health and Welfare, Takasaki University of Health and Welfare, Takasaki 370-0033
*Graduate School of Fashion and Living Environment, Bunka Women'’s University,
Shibuya-ku, Tokyo 151-8523

Twenty-eight healthy female subjects aged 61 to 88 years old wearing only shorts and brassieres lay
in a supine position on a bed and their cold/warm thresholds were measured over 26 body régions
under the conditions of 28°C ambient temperature and 50% R.H. Ten female subjects aged 20 to 25
years old were also measured under the same conditions as the control. The cold/warm thresholds of
the leg, foot and sole were high and those of the forehead, cheek and chin were low for each group.
Both thresholds were higher for the elderly than they were for the young women, and they increased
with age. In addition, principal component analysis of the cold/warm thresholds revealed that individ-
ual differences in regional contrast between the front-back/trunk-peripheral of the cold/warm thresh-
old were greater among the elderly than they were among the young women and they increased with

age.
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Table 1. Physical characteristics of subjects

20-25 (n=10) 60-69 (»=10) 70-79 (n=10) 80-89 (n=38)
Age (yr) 22.611.1 64x£2.7 73.9+2.4 83.6x£3.4
Height (cm) 161.1+5.8 155.2+3.0 151.8+4.3 148.6£6.7
Weight (kg) 49.7+4.7 54.4+8.6 48.6+8.5 50.1+4.6
BMI 19.2+1.9 22.7+t3.4 21.21+3.1 22.8+2.5
BSA (m?) 1.52+0.08 1.53+0.12 1.44+0.12 1.4340.08

BMI=Body Mass Index, BSA=Body Surface Area.

Fig. 1. Experiment in progress
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12 Tigh 26 Sole

13 Leg

14 Foot

Fig. 2. Measuring points
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Table 2. Analysis of the variance for cold thresholds

Factor of variation DF F value
A Age 2 23.66 **
B Subjects 9 10.32 **
C Region 25 9.33**
AXB 18 5.69 **
AXC 50 1.58 **
BXC 225 0.91
Error 450

D.F=Degree of freedom. ** are significant at p<0.01.

Table 3. Analysis of the variance for warm thresh-

olds

Factor of variation DF F value
A Age 2 19.59 **
B Subjects 9 0.88 **
C Region 25 13.12 **
AXB 18 7.92 **
AXC 50 1.32**
BXC 225 0.70
Error 450

D.F=Degree of freedom. ** are significant at p<0.01.
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Fig. 3. Mean and standard deviation of cold thresholds of elderly women and young women
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Fig. 4. Mean and standard deviation of warm thresholds of elderly women and young women
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Table 4. Result of principal component analysis of
the cold thresholds

Factor loading

Measurment

PCI PCIOI PCII
1 Forehead 0.39 0.24 —0.12
2 Cheek 0.60 0.03 —0.39
3 Chin 0.42 0.35 —0.33
4 Neck 0.61 0.18 —0.40
5 Shoulder 0.39 0.77 —0.15
6 Chest 0.55 0.63 —0.03
7 Up. abdomen 0.70 0.09 0.31
8 Abdomen 0.52 —0.01 0.09
9 Upper arm 0.82 —0.03 0.27
10 Forearm 0.75 0.01 —0.30
11 Palm 0.61 0.26 —0.10
12 Thigh 0.28 —0.23 0.49
13 Leg 0.51 0.34 0.37
14 Foot 0.75 —0.37 —0.43
15 Neck 0.47 0.03 —0.09
16 Shoulder 0.44 0.09 —0.09
17 Upper back 0.50 0.25 —0.09
18 Back 0.65 —0.26 —0.36
19 Loin 0.52 —0.13 —0.19
20 Buttock 0.7 —0.54 —0.08
21 Upper arm 0.46 —0.03 0.27
22 Forearm 0.47 —0.06 —0.22
23 Hand 0.48 0.11 —0.05
24 Thigh 0.50 —0.33 —0.27
25 Leg 0.66 —0.25 0.56
26 Sole 0.61 0.04 0.06
Igen value 14.48 5.41 3.43
Total variance (%) 36.51 13.63  8.65
Cumulative variance (%) 36.51 50.14 58.79
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Table 5. Result of principal component analysis of
the warm thresholds
Factor loading
Measurment

PCI PCI PCI
1 Forehead 0.57 —0.21 -—0.22
2 Cheek 0.74 0.17 0.08
3 Chin 0.54 0.08 —0.15
4 Neck 0.76 —0.24 0.17
5 Shoulder 0.62 —0.07 —0.11
6 Chest 0.7 —0.14 0.13
7 Up. abdomen 0.78 0.10 0.10
8 Abdomen 0.80 —0.20 —0.02
9 Upper arm 0.56 0.10 0.63
10 Forearm 0.51 —0.21 0.15
11 Palm 0.50 0.22 —0.12
12 Thigh 0.63 —0.21 0.16
13 Leg 0.54 0.13 —0.36
14 Foot 0.89 —0.26 —0.11
15 Neck 0.36 0.42  °0.03
16 Shoulder 0.53 —0.13 —0.15
17 Upper back 0.38 —0.12 —0.07
18 Back 0.69 —0.20 0.02
19 Loin 0.32 0.09 0.88
20 Buttock 0.51 —0.33 0.07
21 Upper arm 0.64 0.06 —0.15
22 Forearm 0.55 —0.16 0.12
23 Hand 0.42 0.23 —0.19
24 Thigh 0.78 0.01 —-0.24
25 Leg 0.60 0.62 —0.25
26 Sole 0.65 0.62 0.16
Igen value 25.70 5.90 4.69
Total variance (%) 45.42  10.42 8.29
Cumulative variance (%) 45.42  55.84 64.13
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