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ABSTRACT

The author reported that in the questionnaire survey for female students, it was
50.4% who had poor circulation, and pointed out that the subjective symptom of
poor circulation inflicted female students most. Therefore positive measures for the
poor circulation are demanded. The author thought in a precedent study that the most
effective way was to keep the limbs end warm.

This study is to perform the subject experiment with special pants (Heat Navi Easy
Pants:HN ) which are said to be effective in keeping lower limbs warm. HN was the
product of the use of activeness thermal insulation material. Two kinds of pants were
used; one was HN and the other was J which was the product of the use of regular
polyester fiber. _

The result of the experiment showed that heat retention of HN is higher indoors than
outdoors, it is confirmed that HN absorbs not only the light of the sun but also artificial
illumination without missing every single wavelength of light. On this account heat
retention is considered to remain at any place if there is only light in wearing HN.

Comparing one group who had poor circulation in the HN wearing with the other one
who had no poor circulation from the skin surface temperature, there was a difference
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observed in the Max. temperature, but obviously there was no difference shown in the

Min. temperature and the Mean temperature. It was not made clear that there was any

relation of whether one has poor circulation awareness or not with the skin surface

temperature in lower limbs, but the result was interesting because there was not any

significant difference in the Min. temperature and the Mean temperature between

poor circulation group and no poor circulation one. My judgement is in suggesting

that wearing of HN should be effective on the poor circulation group. HN has been

originally developed as sportswear, but it benefits the heat retention inside the room.

Therefore, its development into casual wear can be expected in the future.
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# 1 Physical characteristics of pants

HN Pants J Pants
Fiber 100% Polyester ~ 100% Polyester
Fabric weight (g/m?) 199 221
Fabric thickness (mm) 0.61 0.79
Waist (cm) 64 61
Hip (cm) 102 102.5
Inner crotch width (cm) 325 33
Knee width (cm) 24 25
Hem width (cm) 21 21
Inner leg length (cm) 69 70.5
Side length (cm) 94 94
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PEREIL 21 B~ 2 MOBRELR L TH#AE 104
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WERE O BRI B X CEBR~NOSINE X
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DBEE (BUOR) TEWRL, ENEBREE, A
TRBEZTOH 0 5THMORHREEZ FRL T
5. NIRBEZEORBIEMIL, I 25.45+1.80T
(Mean+S.D.), {f 56.25+6.25% R.H. (Mean*
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2 Physical characteristics of the subjects and participation in experiment

. Height Weight BMI HN J

o (m) (kg) (kg/m®) Out In Out In

A 1.58 43 172 O

B 1.52 47 20.2 O O O O

C 16 42 16.4 O O

D 1.56 53 21.7 O O O

E 1.59 40 15.8 O O O

F 1.62 47 17.9 O O O

G 1.53 52 22.2 O (@

H 154 43 18.1 O O

I 1.57 69 28 @] O O

J 1.64 53 19.7 O O O O

(O : Participation in experiment

FH v b AR — 2 Vol. 32



— 142 —

52 3 Physical characteristics of the subjects
and participation in experiment

Subject Height(m) Weight(kg) BMI(kg/m?®) %

K 1.59 60 23.7 O
L 1.56 60 24.9
M 161 514 19.8
N 1.53 485 207 O
(o] 1.55 46.9 19.5 O
P 1.53 474 204 O
Q 1.53 474 204 O
R 1.54 454 191
S 1.60 52.3 204
T 1.63 47.7 18 O
U 1.54 427 18
\Y% 1.58 50.5 20.2
* O Woman with subjective symptom of coldness.
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BB L CERAN VYA BREXERECOREE
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7.75% RH. (Mean£S.D.) TH-o7-.
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4 The surface temperatures of the subjects wearing
HN pants or J pants outdoors (n=4)

HN pants J pants Significance

Max.Temp. 1 37.08+0.10 37.05=0.44
(T) 2 37.08+0.10 37.03+046
Min.Temp. 1 2650070 2958+029 p<0.05
(GY 2 2773045 30.10+022 p<0.01
Mean Temp. 1 34.45+052 3525+037 p<0.05

() 2 3485+0.37 35.28+052

1: The domain from a knee to toe (right)
2: The domain from an ankle to toe (right)

ET5.) 2ABE, RAMREIL HN 2 37.08C,
IN370BCTELRYIIRFRICERXRL, WED
BizZRED LN b o B/NEREIXHN 2
2650, JA$29.58C & 72 1) J O H A E W EHR
S N7 (p<0.05). FHIEE X HN °34457T,
IHRBBCTELEDIDHPEHNENR SNz
(p<0.05). ThoDfERLY, JTOHIPHRESRE
AEWEHET L 72, ®IC, B2 S RET TOMHEE
(T, B&¥5.) 45L&, ®mKEEIXHN
H337.08C, T1A837.03C &%, Th&FEBKRICH
FOMIZETIRBO DN o7z, H/MNREE HN
A22773C, IJA33010C &% Y J DHEIENMES
RENTz (p<0.01). FHEAEIX HN 2% 34.85T,
IA33528C L% ) T OHAEEAR S iz,
BEEEZOHE TR ol. TNHLOKRLY,
I OFDMRIREDFATE N &I L 7z,

TRIZBTARERLECBT AHERII—KL
THY, FFHIBWTIZHN L0 T OFIMERLD
BB ARSI

@ FEWNERIC BT 5 RimER
FRZRS IIRT.

%25 The surface temperatures of the subjects wearing
HN pants or J pants indoors (n=6)

HN pants J pants Significance

Max.Temp. 1 3660+046 35.83+0.97
(T) 2 3595091 35.02+1.70
Min. Temp. 1 3002+029 2783+107 p<001
() 2 3008039 2827=108 p<001
Mean Temp. 1 34.70+0.57 33.80+1.09

(T) 2 3423+106 3315+183 - p<0.05
1: The domain from a knee to toe (right)
2: The domain from an ankle to toe (right)
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£ 6 The surface temperatures of the subjects wearing

HN pants outdoors or indoors (n=5)
Outdoors Indoors Significance
Max.Temp. 1 3716021 36.70+0.56
(T) 2 37.16+0.21 3590%147
Min.Temp. 1 2666070 29.76+094 p<0.01
(CT) 2 28.10+0093 2998=1.07 p<0.05
Mean Temp. 1 34.38*048 34.60+0.73

(T) 2 3492*036 34.18+1.67

1: The domain from a knee to toe (right)
2: The domain from an ankle to toe (right)

Y, Thzasde HAKREZZEND
37.16C, ZWNA*36.70T & 2 ) MO F D ME
WRENTD, FEEOHEBATRE 2o, &
/NRBEIZE I D 26.66TC, BHA2976T L2 Y
FENDHHFENEITR Sz (p<0.01). FgiE
BEIZ AT 34.38C, BN 34.60CE %Y EN
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FENOHFENEITREND, HEEOHEA
Tldhdol, BMRETIENH2810TC, =
PNAT2098C LA D END LD ENEARE
7z (p<0.05). FIREIZENH34.92C, EA
A334.18C & 7% ) BA O FDEAEATR NI,
AEEZO#HBTII o7, ThHDERLD,
FENOH HRIBR) RATE > & IR L7z,
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# 7 The surface temperatures of the subjects wearing

J pants outdoors or indoors (n=5)
Outdoors Indoors Significance
Max . Temp. 1 37.18%+0.36 3586+1.05 p<0.05
(T) 2 3710043 35.02=1.71 p<0.05
Min.Temp. 1 2956+039 27.72+£0.75 p<0.01
() 2 3014+029 2834+1.12 p<0.01
Mean Temp. 1 3550+0.19 3396%1.13 p<0.05

yed 2 3538+0.65 3340+1.60 p<0.01
1: The domain from a knee to toe (right)
2: The domain from an ankle to toe (right)
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WAE AR S 7z (p<00l). FHIRE X E /A
35.50C, ERH$33.96T & 72 ) ZALD FHHE W E
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¥ 8 The surface temperatures of the subjects wearing HN pants (n=12)

With the subjective symptom

Without the subjective symptom

. ; ; ; Significance
of poor circulation of poor circulation _
Max.Temp. (T) 3543=0.74 35.74£0.66 p<0.05
Min.Temp. (C) 27.42+0.96 27.70=1.11
Mean Temp. (T) 33.19+0.88 33.41£0.63

D EHNDOFDPBNMENRI N (p<0.01). F3
ImBE X ZE/At35.38C, EWAT3340CT LR HE
HOFERBMENRENSZ (p<001). ZRED
HRLY, BHOHPRIEFRIE V& HH L
5
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