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Physiological responses during compression on under bust to seek possibility of
reducing the risk of heat fainting by clothing pressure
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Physiological responses have been investigated with participants of young

and elderly females whether clothing compression can contribute to reduce the risk of heat fainting.
Under bust has been selected as the target location for compressing. Decreases in the sweat rate
for both the young and elderly were seen in the forearm and scapula by the compression. On the other
hand, increases in the one were seen in the forehead and chest. Effect of the compression on the
core temperature was, however, found to not be significant, because the evaporation and sweat rates
of the whole body with the compression were equal to those without compression. For the young,
forehead temperature was lower with the compression because of cooling effect by evaporation due to
larger skin blood flow in the head. For the elderly, forehead temperature was higher with the
compression due to larger skin blood flow. These results suggest clothing compression might be
useful to reduce the risk of heat fainting.
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Significance p<0.001 n.s. n.s. n.s. n.s.




Weight loss (g/mz.h)

X1

Weight loss during the experiment (g/m?h)

Weight loss during the experiment (glmzh)

2 FEHIC
(b R, T

200 F —O—Po%

| P 0% aP-1% WP -5%
— con
‘Young Elderly

SRR D (TR

E —O—P0% -—@-P1% —@—P-5%

L 9

[ time: p<0.001

150 — condition: n.s.

[ time x condition: n.s.

@ P1% —@—P-5%

L Elderly
[ time:p<0.001

[~ condition: n.s.
[ timex condition: n.s.

B ERD B
[ uis9)

—O—P0% -~ @-P-1% —@—P-5%
. Young
O 3g | time: p<0.05
5 condition: n.s
=3 time x condition: n.s.
o
L SO o [ —
I .
g
Q
€
237
<
3
(8]
o L | | |
Rest Immersion Recovery
Period
—O—P0% - @-P1% —@—P-5%
. Elderly
O 3g [ _time: p<0.05
54 condition: n.s
% time x condition: n.s.
5
®
s | | O
S | g ="
g | 1le—=—=
L37
o
<]
(o]
o XL | | |
Rest Immersion Recovery
Period
Y ==3 ME]
3 FERAHITER T L EGR

(E: FFR, T

[ uis9)

(3) ZEBRZA:

AL TIE, TP~ % 59 2 PSR &
L7-. ZOEBSME, NEMMEORER CTH 5 T
B (EEE, MFED, P0%), TFEbHapHoO 99%/E £ &
e bl ((1%EE, KEF, P-1%), FEKEHO 95%
AL 72 AR (5%, KEF, P-5%) @, i3
L Ui, FEppE o £38121E, 2.5 em 1§ O M fHifE
PEA A KL M &R V-,

EBL, FyTFRE a— MR BEBRE

%méﬁt T DERFICTHRAFNC L & 72D &
T, EBEREESEN 28°C, 50 %RH, X 0.2 m/s

(L S A7 JRIE PR CHRINE 2 St L 7.

(4) FEEBrOFIa

FRE LT IRBER LS i S 7o UL, HR
%%90\utmﬁéﬁt SR, REALL
Mefr S 72, JIERRLE 10 Ml E~N—2F7 1 & LT,
D%, T%%IA3O rEEE A L (L
KX Rest). = LC, JElEfTE L7-IRET, %
TB O TR E MR %, 42 °C DOKFEIC 30 4y
EEE (AW, KMEFIT Immersion). i FER & i
E@&E%Wit% JEiH & A5 U7 IRREC, Ry EEAL

LEHE 15 Sy fRlERF S 7= ([REH, X2 iRecovery)
%%$i EGIR, SRR 8 FRAr (RiAE, A,
t%,%%,iﬁ,ﬁ%fﬂﬁ,&giﬁﬁﬂ@§5
AL (RTEE, Mo, 75, mikd, KER), JRPT 5 $BAL (A
B, Mo, ¥, pulE, KER) Ik AR BE EBITEE
EWRCHIE L2, 72, WS ORERD &L,
BIEH ORERD &S EHCRIE L.

4.&%&%

(HIEEJU%OD{ZIK%{B@ %Il _/TT EEHE L i
BE, TNENORITIIT -5 %Ll SR O R E D
i, MEEStEoER LY LIMETH . L

L7223 6, BRI D RERED&IIE, EEEMHFIC
J:%)F‘ﬁ%fcﬁéb\ nm?ﬁf)%z}’biiiﬁoﬁ

HEH ORERD EORBELEZK 2 1R, BHE
e L BT O ERD &1, 28 FFZ 20-30 g/m2h %
RLU, FRGEBH THERNCIE, BEECTLHEOR 4
m,ﬁﬁﬁfﬁzﬁ SN U7, EEH O KRR

BiL, BEMIIETT 20168 LT, @I A
é:ﬁ%?l,fmwt WERORERDEIE, THRE R
ORI LD IMEOEET, BRI > TRAEDH D
O, JEBFMIC LD ZRITERD e ho Tz,

BIE R O ERIRE, IR, IENC I T 2R %X 3
VR, IEHROMRIEE, FHEEORBIC L 5 NE

DOFET, FMICL-oTERRDILDOD (p<0.05), /&
BRI L A ERITRD SN ol ZhbnZ b
#%,$H TEHH LI EASE, BERE L St

WXL CTEENLDORITEMGIT 2 2 B8R0 &,
it,ﬁ WCEDRR ERZS & - S0 L2k

A=y A

(2) FEIBIZ & % RFEE G~ D S

SEER T O LR, JRIREE, BIEOSHZIS 1T S AiTER
P& A B 4 1R E T ORI FIRIE, ThRL
RDIRIIC L 2T, BRI L > THRICR R 5ME
Z7R L (p<0.001), BRI L 2 HEENBD 6H



—O0—P0% -~ @-P-1% —@—P-5% —O—P0% - @-P-1% P-5%
36
|~ Elderly
| time: p< 0.001
condition: p< 0.001
35 [—time x condition: n.s.

w
>
T

w
o
T

I Young

time: p< 0.001

I~ condition: p< 0.001
time x condition: n.s.
o XL 1 1 | o AL | | |
Rest Immersion Recovery Rest Immersion Recovery

W
@

Temperatureforehea d (deg C)
w
S
T
Temperatureforehea d (deg C)

Period Period

B 4 BIEEICISVT 2 MR EIRE (F  FHERE, A milehe)

1.0 1.0
Young P-1%| P 5% Elderly P-1%| P5
Mean weighted | % | % Mean weighted| X [ ™
IForehead (@] [ ] Forehead O [ ]
—_ Chest A A _— Chest A A
= 05 — Scapula vV | = 05 — Scapula vy
§ IForearm o |m Eg Forearm O[m
£ [Thigh O |e = high O |e
5 § e
3 o0 b ——
A Vﬁ%ﬂr —————— 2
2 O By |
“ ? oW 4
5 | v | 3 ’At @A
: £ \ &
£05 |- I £ 05 - i
| |
| l |
1.0 | k ] 1.0
10 05 00 05 0 1.0 0.5 0.0 05 1.0
o o R - : S . S )S (-
(Sp.19% or 5% Scont)Scont () Sp-1% or-53Scand!Scont )
M 5 FHERHC 351 % T Gl D F T 26 EMEEC I % IEIE I S O R AL
% 3 s AR & HEY =, EASIEE D%
B EMEEIEY L, EBAMISOR z /ﬁiggfk Lie, FEBAPEIGORET
. e B Lok e
ITHE & ZAHED T HOARTAR

7= (p< 0.001). FAEREORTFEREIRIL, ST T, 95%EEEE 7255 %EERMETHEID
BVMETH -7, Zhid, BRORTFEICBIT 238ITEIT, -5 %EHEEMETEL, 2, TOKHK
BEHLEZEWIEICELDWANEL 2O THD EEZOND. BHEIIENELNT-DF, BE 5L,
ATEIC BT D MR BN E -1 Th A 5. —J7, Mkt ORI &R, Sk

5% E 72 Db % EBSFMETHEICEVETH -T2, ZOZ LD, EEREOSA, -5 %EHl
M TORBEICE T D REIMREN Lo 72 2 LR SN, BEICR T 5 8 mE &L, -
5% KM TE N> b DD, FIEMI D D EIIEFREO LR LD IeihoToio, 7K
HICEDMHADEN GO T EWEEREZ R L-bDEEZLND.

EAERE & mI RSB T D RITEER EIRN D, b %EESETIE, BEENIC RIS B RS ML AN )
STZ EREZOLN, TEMFLEEIC X 2B T B ORI EEMEN R S vz

(8) FEIT & 78I\ KT 4 B A 0D 5 28

TR & 2RI, [AAZERIEFICRE L, EHICLDRITEABOLEBH I V. 22
T, IR T D30T & AR T 2 B DI DWW T, B SR ORI & & 28 E %
FEHEL LT, - 1%EASMEE-5%EEFRGEDOZEN O AL TR S5 Z & & LTz,

EAERHCBIT AT REOIICRT 2K EDO 2, X 51K, TR~ 1%E8 & -5%E
BT EREOREEY, BEASM L I LT, BBV T 20%8, AigE, M, 4y, KiRick
WTIE, $X—t v MEEDOHD ThoT-. 2D &b, -1%FBEM & -b%EaSIFIC BT
HIRFME DO OARFIL, WAL ERBEMRRIN TV ZZ ERbhoTz. Nz, KIED
BRI, EEICEDEENRD NN T EZBND.

TE P~ 1%108 & -5% 8 2 4 5- L7 BRORIT &I, a0t L g LT, A0 X
STELDEBAR L. FERHE~OEBRICE > T, FELWRITEDOHRED DS - E0T,
LT THY, BTN NAELNTEHAE, KEBTH-72. —F, FTEHME~OEEIC
Ko T, BHERBITEOBEMBALNI-OX, migEElTh o7z,

RSB K B 3T IH 0O i, BRI T2 b0 Thv [11], /-, EEEOERIC
X DFRITFIH O RIT, KIES EH Lod 0 X 9 7220k FoidizE L3 v [12]. LasLan
O, AMFEL Y, BRI X DFITME 23 fiE & WICHRHT D LR, 2L T, TOMMBEDIZHD



FEITREEDSATAE & IR 2 Z L BH B E 2o 7. MR ORI~ EiliE B O RIT
AN L [8, 91, MO EaIX EBiORITFAMHIT 5 [12] 235, FEBMaBH~JER 5 1 OJEE A3
5 SNTGEITE, BITIHRIORBLT 2N ERLR D Z &R bhoTz

BRI BT D RITROHISHT 2K MEO A2, X6 1RT. TP~ 1%/E8 4 580
ZRBEIE, MRS i LC, mIgE, M, &, A 4 FH00 T 10% R E OV MEE R L
7273, KREETIX 10%BREOEVEAZ R LIz, £ LT, NP ~5%E a5 DEA DR B E
b, WIIC Ko THEA DE A /R U, TS ~-5% 8 fF 5RO g, fifd, REROZK BRI,
5% 5 10%FEEDIEVMEE R L, TOREEIT 4 0% EEOBVMEEZ R LTZ. Zhub &Iz,
ATEED 7R EE, BWREDEVMEZ /R L. @I 2 2D 5 ML OABEDO T, T
A ~DEBEDKE SICL o TRARDBEELZ R L. LOLAERG, ABREIIIEEIC X D&
WA B h ozl , FRE LT, KR ERA~OEEIC L 3 HEIIRD bhenoTk,
TERMIPH~D B R ORI EIE, BEEIASME & i UC, WA R TR N R 7. TRV
FH~-1%E8 1 5, 2 LWIEITREOBD N RSN AL, WERIECThH -7, HITBIT 5%
TRICHLE A A—t v FROBDO DA LN, £, KEBIZBW TS, b TR 8 bz,
—5, MEERSM L E LT, FITEOBEMN A LNIZENLL, A TH Y, TOREIMIENT
Holo. FEMPH~ 5% GRIZIE, -1%EaM5REL D &, FBITFORD L8NS X0 e
WCEIE S, BARMIE, TEBE~D-5%E8 SERE, BfEZR RIT RO N A LT
ML, HERIBETH Y, EPRBITEOWD N LNIZENIIRECH -T2, —JF, FBITRICHE
FERBEIMN B LNT=DI, AiEEE I TH 72, TNHDZ 205, EEFECWT, TEME~
FREIA DT 5 SN EA L, FITHHI 2 & ISR L, TR T2 > 72Dz, TR
HERRIBEEWCRAT L ERHLNE o7, £, GREOLE, HOEENE I 7B
DIEITHNH) & Z DERISIIFEIR LIS WE D TH DA, i, b FORITHEEIX, AMEROT
e, (Ripthm, Rernim, B, SEONEZ, izl TR T35 2 & & [7], Mz X 2380F
HEREDIK FIZMEAZENIEFIIRE VWO TH L EEZLND [T].

<5 FH STk >

1. WBITIHBIT (2016) : HuEEEE FRk 28 R DOEVHIEIC X 2 KA R,

2. K —2Z (2010) : B LEEOSEH), HAELL, 201044 7 10 H.

3. WR K&, & BB (2017) : EEFHIEE & IR EERS ME O B AR 22 & N2 K 528
b, MRHERLTEE R, 58, pp.108-114.

4. Zlgp % (2014) : BREEEAL LRSI, 5 47 BIREEZ B 2DV R Y T A, pp. 32-40.

5. @5 BAME, HAT BT (1998) : b R OZEWMEONLZER L OV ORI L HER, A&
EVRERBE, 5, pp. 123/131.

6. mA KRR, 1954. FZFEE - HAMRRLOR. RETES. 9 : 639/654.

7. JEE P g T (2010) - TR IT (RIRFRET S A7 A& 20, v 7, 2010
11 A 25 H.

8. EAA G, NI fEKE, WL IEE. 1984, RIS X D RITINEIZYRICKT D EE
EAVAW ORE, HAESGE 21:21/28.

9. Takagi, Kentaro (1960): Influence of skin pressure on temperature regulation, , Edit.
Yoshimura, H., Ogata, K., Itoh, S., “Essential Problems in Climatic Physiology”,
Nankodo, pp. 212-249.

10. AH R, R =R Braft TE, B{L Bh (2010) @ AMEASONIEEALOE A
OFE - PRI RIE TR, A5, 46, pp. 325-335.

11. Ogawa, T., Asayama, M., Ito, M., Yoshida, K. 1979. Significance of skin pressure in body
heat balance. Jpn. J. Physiol. 29: 805/816.

12. /NI fERE. 2002, FZJEEE & FITAS. EHERS, 43 506/511.



16

44
2020
2020

2020
2020

2020

2020




72

2020

71

2019

2019

2019

Takako Fukazawa

Relation between thermal comfort limit and metabolism in Japanese young female and male

60th anniversary commemorative project by the Japanese Research Association for Textile End-Uses, Comfort and Smart Textile
International Symposium 2019

2019




58

2019

2019

43

2019

2018

2018




2018

70 30

2018

2018

30

2019




15

2021

179

42

90

2018

768

679-695




