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Cold Perception Responses according to Body Parts and

Wearing Behaviors of College Students

Chong Zhang - Dae Geun Jun - Woon Seon JeongT
Dept. of Clothing and Textiles, Andong National University, Andong, Korea

ABSTRACT

This study investigates gender differences in cold perceptions and wearing behaviors for cold
adaptation. A questionnaire composed of items on cold perceptions, intentions toward wearing
additional clothing, and clothing for outdoor environments, among others, was used. Each item
in the survey targeted 260 male (MS) and female (FS) college students evaluated using a five—point
Likert—type scale. Data were statistically analyzed using the independent sample t—test and
correlations. Main results can be summarized as follows: MS subjects showed lower dependence
on the thermal insulation of clothing because they felt less cold and had the better ability to
cope with cold. MS subjects had higher dependence on underwear during cold seasons, and
ES subjects tended to wear heavier clothing to compensate for their cold feet with insufficient
insulation. In addition, it was preferable to estimate thermal effects of actual wear by taking
into account gender differences in the physique. The study is limited in that the room temperature
and the actual amount of clothing were not measured, which offers an avenue for future research.

Key words: college students, gender difference, cold adaptation, clothing behavior, thermal
insulation of clothing
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Table 1. Physical characteristics of college students
Male (n=128) Female (n=132) t—value
Height (cm) 1756 + 50 1612  + 42 25.202"""
Body weight (kg) 69.7 + 11.8 514+ 7.0 15.286"""
BMI (kg/m?) 25 + 34 198 =+ 24 7.663""
BSA (m?) 18 £ 01 15 01 20.372"""
BSA/W (m%*/kg) 0.027 = 0.0 0.030 + 0.0 -12.4917""

Mean + SD. ~ p<0.001.
BMI(Body Mass Index)=Weight/Height®
BSA(Body Surface Area)=Weight™*? x Height"®*x0.007184
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Table 2. Gender differences in cold sensitivity and intentions toward wearing additional clothes and
outdoor clothing according to body parts

Male Female”

Body part (0=128) (0=132) t—value
Face/head 357 £ 038 3.86 £ 0.8 -2.940""
Neck 3.29 + 0.9 3.55 + 1.0 -2.163"
Chest/abdomen 2.80 + 0.8 292 + 09 -1.178
o Back 2.63 + 0.8 277 + 09 -1.362
Cold sensitivity
Arms 3.09 + 0.8 344 + 09 -3.369
Hands 4.08 + 0.7 451 + 0.7 -4.836"""
Legs 342 £ 0.8 387 £ 0.8 -4.410""
Feet 3.88 £ 0.8 434 + 0.7 -4.647""
Face/head 310 + 1.0 335 £ 0.9 -2.148"
Neck 341 + 1.0 374 + 0.8 -3.004"

) Chest/abdomen 281 £ 0.9 302 + 0.8 -1.942
Inventions toward —p 268 + 0.9 282 + 0.7 -1.402
wearmg
additional clothes Amms 295 + 0.9 3.16 + 0.8 ~1.048

Hands 373 + 0.8 405 + 0.8 -3.062
Legs 320 + 1.0 353 + 0.8 -2.969""
Feet 331 + 09 3.98 + 0.8 -6.1117""
Gloves 271 + 12 286 + 1.0 -1.053
Muffler 277 + 1.1 3.28 £ 1.0 -3.863"""
Outdoor Hat 252 + 1.0 242 + 09 0.860
clothing Mask 176 + 0.7 1.87 £ 0.7 -1.231
Earmuffs 1.86 + 0.9 1.97 + 0.9 -1.027
Underwear 2.66 + 1.1 239 + 1.2 1.908

Mean #+ SD. p<0.05, "p<0.01, ~p<0.001.
UThe data set is the same as that in Zhang et al.(2015).
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Table 3. Gender differences in health-related perception responses and wearing behaviors based on

wearing habits

Male Female"

(n=128) (n=132) value
I'm healthy. 396 £ 0.8 372 £ 0.8 2.358"
I'm likely to catch a cold in winter. 2.68 £ 0.9 3.02 £ 1.0 -2.924""
I'm sensitive to cold. 348 + 1.0 386 + 1.1 -3.035"
I prefer cold winter to hot summer. 292 £ 13 293 £ 13 -0.062
I often do exercise such as football, basketball, badminton, etc. 295 + 1.1 2.15 £ 09 6.453"""
I'm ;}e}ail}lgllsizllnitz::;ase such as jogging, yoga, etc. for 284 + 11 214 + 09 56767
I wear clothing according to the weather. 394 + 0.7 3.83 £ 0.7 1.202
[ don’t feel cold without much clothing when it is cold. 235 £ 0.9 1.93 £ 0.9 3.828""
I wear underwear in winter. 2775 £ 1.2 237 = 1.1 2,641
I'm likely to wear a lot of clothing in winter. 327 £ 0.9 352 + 0.9 -2.184"
I'm likely to wear winter clothing faster than the others. 2.69 £ 0.8 3.04 £ 1.0 -3.144""
I'm likely to wear less clothing than others when it is cold. 248 + 0.8 239 £ 0.9 0.773
I prefer paddings or down jumpers to coat when it is cold. 3.64 £ 1.0 3.61 + 1.1 0.262
I want to buy warmer clothing than what I have. 317 £ 1.1 376 £ 1.0 -4375"""

A

Mean * SD. p<0.05, ~p<0.01, = p<0.001.
DThe data set is the same as that in Zhang et al. (2015).
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Table 4. Gender difference of cold tolerance of feet and wearing behaviors for feet insulation

Male Female"”

(n=128) (n=132) value
I'm likely to keep my feet warmer than my hands. 2.83 = 1.0 3.02 £ 1.0 -1.577
I always keep my feet warm when it’s cold. 291 £ 0.9 293 £ 1.0 -0.153
I szvit:(iir;teens()ld even my feet are cold in the cold 273 + 1.0 297 + 0.9 3808
I can't fall asleep if my feet are cold. 2.89 £ 1.0 321 + 1.1 -2.417
I wear thicker socks when it’s cold than usual days. 273 £ 1.1 342 £ 1.1 -5.326""
I wear sleep—socks during sleep in winter. 2.05 + 1.0 274 + 1.2 -5.097"""
I wear socks at home in winter. 228 + 1.1 2778 + 1.2 -3523"""
I pay attention to warmth of the shoes when buying them. 257 £ 1.1 294 £ 1.0 -2.755""
I wear more clothing if my feet are cold. 223 £ 09 246 £ 0.9 -2.036"

Mean + SD. p<0.05, p<0.01, ~ p<0.001.

"Data are the same as used in the previous study(Zhang et al. 2015).
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Table 5. Correlations between wearing behaviors and cold perception responses on feet

Male (n=128)

Female (n=132)

Wearing more clothes

Keeping feet warm  Wearing more clothes

Keeping feet warm

Keeping feet warm r=0.770 - r=0.295"" -

Tolerating cold feet r=-0.129 r=-0.124 r=-0.203" r=-0.013
"p<0.05, "p<0.01.
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Table 6. Thermal insulation and total amount of layers worn by the male and female students on

the day of survey

Male (n=128) Female (n=132) t—value
Upper garments (clo) 1.04 £ 0.3 0.99 £ 0.3 1.46
Lower garments (clo) 0.34 £ 0.1 0.28 £ 0.1 423 "
Inner garments (clo) 0.09 £ 0.1 0.08 £ 0.1 0.98
Outer garments (clo) 1.30 = 0.4 1.19 £ 0.3 261"
Total (clo) 1.39 + 0.4 1.27 + 0.3 263 "
Total amount of layers 6.5 + 1.6 78 + 1.9 -6.066

Mean + SD. *p<0.05, Hp(O.Ol,

" p<0.001.
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