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Sex Difference in Cold /Warm Thresholds of the Human Skin

Yukiko Uchida®’ , Teruko Tamura®!’ , Fusako Iwasaki!’ ,Kazuyuki Oda?’
Bunka Women's University !’ , Intercross Co. Ltd.?’

The purpose of this study is to investigate the cold/warm threshold of women and men. Tamura et al. (1999,
2001) have developed a new device for measuring the cold/warm thresholds as a method of evaluating sensitivity
of the human skin easily and quickly. By using the device, changes in the cold/warm thresholds in young men and
elderly men were investigated. Ten healthy male subjects aged 19 to 26 years old and ten male subjects aged 59 to
82 years old wearing only trunks lay in a supine position on a saran bed and their cold/warm thresholds were
measured over 26 body regions under the condition of 28°C ambient temperature and 50% RH. The results
showed that the cold/warm thresholds of the leg, foot and sole were large and those of the forehead, cheek and
chin were small for both young men and elderly men. The cold/warm thresholds for the elderly men were larger
than those for young men. In particular, the threshold of the leg was significantly larger for the elderly men than
for young men. A significant difference was observed between young men and women, while no sex difference
was observed in the elderly. Women showed higher thresholds for cold sensation but lower thresholds for warm
sensation than men. The sex difference of the cold/warm thresholds seems to disappear with advancing age. As a
result of the principal component analysis, the first component was interpreted as a size factor which explained the
intensity of sensitivity of the cold/warm thresholds of the whole body. The second component obtained from the
cold/warm threshold analysis was interpreted as a factor which explained the contrast between the intenéity of
sensitivity of cold/warm sensations of the face, and leg and foot.
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. . Sex Young Elderly Young Elderly
\ &Eﬁ@iﬁﬁﬂﬁﬂt:;?T)E‘é)’éiiﬁ'ii/%ﬁ&ﬁ Age(yr) | 218+25 | 695579 | 224+07 | 69.7% 4.1
RIHTE5ND, BRSO D, FICKERAT [Heigh(cm) | 173.1£6.2| 169.5+ 6.3 [161.7+ 54| 154.7% 3.1
DREBERZUHEZREMNICFMEGT 5 AL LT, LA Weight (kg) | 60.2+6.1 | 68.7+85 | 553+ 65| 514+ 9.2
MEBERERENEEEZRREL. TOHEZRE. BM | 201+16 | 239+24 | 21.0+£33 | 215+ 35
ISR D ORRABEAOTEEERZZRT 5 BSA(m) |1.73+0.11]1.81+0.13|1.59+ 0.08]1.49+ 0.13
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BSA=Body Surface Area
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Fig.1  Measuring points
Table.2  Analysis of the variance for cold/warm
threshold in young men and elderly men
Factor of variation F value
DF Cold Thresholds Warm Thresholds

A Age 1 32.59 %% 1206 *x%
B Subjects 9 16.15 ** 997 %
C Region 25 6.21 %% 11.14 %%
AXB 9 9.72 *% 5.36 **
AXC 25 2.32 x% 2.26 **
BXC 225 1.09 1.02

Error 225
D.F.=Degree of freedom
*% are significant at p=0.01

* are significant at p=0.05
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Fig.2 Mean and standard deviation ot cold thresholds ot
young men and elderly men
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Fig.3 Mean and standard deviation ot warm thresholds ot
young men and elderly men
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Table.3  Analysis of the variance for cold threshold Table.4  Analysis of the variance for warm threshold
in young and elderly in young and elderly

Factor of variation F value Factor of variation F value

DF young elderly DF young elderly
A Sex 1 125.44 *x 2.78 A Sex 1 22.25 *% 0.27
B Subjects 9 12.56 *x% 6.39 ** B Subjects 9 8.96 *x 6.81 *%
C Region 25 7.01 *% 596 *x* C Region 25 11.43 *% 9.47 *%
AXB 9 745 *x 1188 *x* AXB 9 8.99 *x 1031 %%
AXC 25 1.96 *x 123 AXC 25 1.50 0.69
BXC 225 1.25 % 0.79 BXC 225 1.49 *x 0.86
Error 225 Error 225

D.F.=Degree of freedom

*% are significant at p=0 01 * are significant at p=0.05

« “&d‘\xaef’d‘ &’e@ oﬁf«"q*e«‘ FFE f“' f@‘Q& < xx“ PN

—&—Young Men

Cold Threshould -+-0--- Young Women

Fig.4 Mean and standard deviation of cold thresholds of
young men and young women.
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Fig. 5 Mean and standard deviation of cold thresholds
of elderly men and elderly women.
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D.F.=Degree of freedom

%% are significant at p=0.01  * are significant at p=0.05
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Fig. 6 Mean and standard deviation of warm thresholds
of young men and young women
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Fig.7 Mean and standard deviation of warm thresholds of
elderly men and elderly women
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Fig 8 Factor Loading of 1 st principal and

principal component of cold threshold
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Fig.9 Difference of an age group of principal

component score of cold threshold
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Fig. 10 Factor Loading of 1 st principal and 2d

principal component of warm threshold
1 E“ P -C .

10
A

i OYoung Men |
BlElderly Men ;
AYoung Women |
AElderly Womel[

|

—_
2] o
—— - —

1
T

Fig.11  Difference of an age group of principal

component score of warm threshold
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