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ABSTRACT

Recently, we can see many people wearing gloves and stockings during
jogging in winter. However, there were few studies regarding the effects
of wearing these garments on psychophysiological responses during
exercise. Therefore, thermal sensations and physiological responses of 8
female students, exercising at 70W on a bicycle ergometer in a cold
environment (15°C) and wearing two different types of clothings, were
studied. As for clothing, say C, the subjects wear shirts with halflength
sleeves and shorts, and for clothing W, they wear gloves and stockings
in addition to clothing C.

1) Rectal temperatures in clothing W were slightly lower than those
in clothing C.

2) Although forearm and thigh were not kept warm in the cold
environment, skin temperatures at these sites in clothing W were higher
than those in clothing C.
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3) As the skin temperatures at the peripheral parts of the body were

higher in clothing W than in clothing C, the thermal sensations for

local areas of the limps were voted significantly warmer in clothing W

than in clothing C. However, there were no distinct differences in thermal

comfort between the two clothing conditions.

4) Keeping warm of peripheral parts of the body did not have an

effect on blood pressure and heart rate during exercise and resting.

5) There were no differences in respiratory frequency (Rf) and meta-

bolism (M) during the later half of the exercise and resting between the

two clothing conditions. However, during the beginning of the exercise,

Rf and M in clothing W were lower than those in clothing C.

% =]

SR 15°C OB HFTTHTHES ZEMRE L
LT, TOWDHEEE T v+ — 2 #F5)%30 /1T
H¥fe. RIREZ, iy ey EEVET IR
) &, SORFE/ENAYV v 7 AEER LIS
& (BHE o2&%M4&0, BATEDRICKN
MERIET S C LTk 30HE - EERHREZR
L.

1) ERERZERHOFMENERAIICH » 1.

2) PIBEER & KRB O EE RS HBNEC,
FRENM Y v 7 20FER, EEWYELTHS
FEH - BERUAOHEERIC b BEELS L.

3) REBOKBERERILZ, BFHFOBRDO LR
ZblbllcdbDD, £FRABRPHREROLE
KRBT UL DEMBLBNESTHS.

4) FLEENL Y v 7 ZDERRZ, EBTED
ROIMEEMMARICIEEAERELEZ .

5) R#E &R, HEg¥s LOEEY
IR EAEERHORENIIVS, EBWEic
HABROFBLE. CHREEREBLORE
PBEILLIHOREENOTIEE EEb R
%.

&

il

KBOHBEEFE VT, T EOEIZEM
THEREHDICERZPHTHEILSFAINS . RIRD
NBROREHERE>FEIMTR, —HTHRERE
BEOBEHEFREINTVS.

FHREETR, KBV aF Vv ewsvy Ve
T 25K, REHMOBEROIDICEF, 24V
EAZERLTWBEs vIF—BE{Rohs. L
LEDEERFEAOHBICLOELTHD, BN
OFRICDOOTRESHTRITD. B/, FEL
HTOHMRECOOTEENL 2PDOHREVINT
WBENTY, EBRFHEORERIRXTHD, TO
BRRALT UL —EDORENELNTHIZL.

AHETE, BRTEHRCEERHETZRE
T3 LTk B0EN - AENHMEZH S PICT
Blebic, DToERETORE L.

RERAE

KB, BESLTFFAESE (FhFkR 22.2
B, FHEE 157.0cm, VKR 47.5kg) &5
HELT, THRE» L8 ATEICHITEREL
fo. EBRARRELT, SEBOTE (F7Vv—&
Ya—v) ORIEMT v vy LB VEERT
LCEEEREL Dk, BB LT 2) &5
IC, FMENAY vy RBERLEBES (W,
ERELET ) LaRE UnBehmE Uic.



SRBEEEABHOERIE, HEEZTERL, 2
DEBRIEIZEIERL LI,

ALREZORERME, FIE2EE 25°C,
MR 60%, EREELR 15°C, HHNEE60
%E Uiz, GRIINE, BAEES 20cm/sec T
H5.

BERE X, MBICBOVTEE 2 v —42%E
%, REKREZET 30 S E OBBL L ©
%, EBRBICAE LK. B8, F8, "MV
2B T2HA1, BERBEAZENICT- 2.
HBBEAER, FORHEBEI VI ¥ — 2 LT10
SHEHE U (R#EE). Z0%, 3050 70W
DHEE T VT 4 — 2 BEZThH 7 GEHED,
ANV O EIEEIIESS0E & L. 305 0EE
%, HEHEZI VT2 -2 h 5D, 500 B0
i E Lic (EELD).

HERTIC, BAK, REROHEESZFZ L
biT, iR, TEREE, FREBEON & % T -
oo BB O BEREIRE (1 @ JEEICEL, 2
2, 3B, 4 0DEM, 5:EES
EHBNZZLY, 6 RPHELWY, 7 1LY, 8§
PEY, 9 TIERIEY) Kk, &8, 3,
REICODTHELZZS o, REMIHRERIT 4
BREEFEM (1 @ P, 2 :20KH, 3 : Kb,
4 1FEREICRID) Kk o7, ch DL, =
WEANES W, BRBEASR, B8 HH,
EBH105, 2850H, [EIEH 54y, 104, 204,
304>, 404y, 50HICRT 1.

EBROHEIER, ¥— 3 22 2EEBN 12cm ic
WAL, RERIZI04F BiEE, I, Bk, F
w, KB, TR, 2%, WK, F2#, B2
Y—IREZZMAMAL, EOHBBEEENER
TERBEAZRPLS5HCEiICER L. Fk
EiRIZ, Hardy—Dubois ® 7 S (0.075%8+
0. 1470 +0.05F% +0. 19K +0. 13 F A +0.07
BE+0.35RIE) ickoHEH L.

DR, WSHELLERD LESRELEAE

— 223 —

MZTRDI. MmMFEIF, Riva-Rocei #IMFEEFIT
X0, ZEAEEZY IRICHEIE L.

¥, RIAERERFRREST, FEPOR
RBERR-507 578, ZBLRZEERR
ABIEIC K ORD 7. FFROFIUL, 245
0o EEH 8 4% T, EFHI2350 S EIERH 5 4
T, [BIEHIB35 A 5 EEHB0;E To 3 [Elis
BT, ME< R/ 220 TiT-7c. BRENEE
TRURBERERD OFREE, T UCRERE
ki,
MRBEEEAHOLAEEOEEEDEDRE
i, Paired T-test 71>, p<0.05 Z2HHE &
Lifes

ERER

H1ic, FRORRBROBRNEFHZHRE 8ELD
FE S EEEETR UK. HIZEEBVTIE, M
HLb4 [PPERP] E5 TEBLELNANR
Wl ohEERETED, FRERSD. EHR
AZRE, DRICERBOHFBBENLRL, B
ZEBLTHEENRD O, BB ST
R, HEABZIELALSELET, ATPP@EM
ETEELEBVARV] OFETH 543,
BR7 MEL0] Ao EFHhiREr S
U, EHH285R L, WREZ 3 [Bhv] i
ATE, ERBERS TB»0N] &2 [E0] o
MEZRY. 20%ORIEHICIERHE SERD
2D, ARBOFNEBTHY, EIEES05H
WIRERAHEES [RPELW] & [ELW] o
BTHBD, HHEEL8 [FEW] &9 [FEEICE
W] OhEER L. EHMORSRS, TiHEE
E RS EmSRD Shi.
E2R3,ERORSEBERLICEDTHS.
RBERIL, RAMSHR  RKBICR- TRELZY
7bDThHhs. &4K%2E L CHEMICEERERR
Dohisipotc. ZHHSHRFTERRIT2 [P
PRE] Lizp, BB TPPRE] &3



== 224 —

Thermal sensation (hand)

Exercise

® Glove & Socks
O Control

mean + SE
*p<0.05
**p<0.01

0 10 20 30 40 50 60 70 80 90

Time (min)

Bl1 Changes in hand thermal sensation

Very
discomfortable

Discomfortable 3 |

Slightly 2t
-discomfortable

Comfortable 1t

Comfort sensation

® Glove & Socks
O Control

mean + SE

Exercise

0 10 20 30 40 50 60 70 80 90

Time (min)

B2 Changes in comfort sensation

[Rpe] ohidicizy, EHFI00KRTHELE S
1 [He@l &2 [PoRM] offEis. EH
Hi28r B THEEE 1312 2 [P RB] &2y,
ZOHOEEM 5 ARICEmEREEES 1 [HhE] &
2 [®PARR] ohflEss. ZOBEIHELD
FHESEE D, BEM0AOFREZ3 R
l, REBHZSTAR] & 4TTEFEICRR] o
ez, EEHCOVTE, SBREOFS, &
AL BRI BIARERLZERNS - 7.
LBEBBICOVTIE, EFForkic, IR

BOFVEBICHELLBRUACENH » 7S, E
Bhoz ofilici, RERERERICHEICE
BERED LN,
EBRORMELER 3 IR L. EREES
UTERBZEREh o708, WRBEOIES BERE
XU BFOHEAICH - 7c. AZROHERG OER
1830 FEBF 37.52°C, ZH# 37.51°CTH % 23,
RECERBOHBET LT, BEHI05KICI
BRI 37.46°C 1 JR#37.56°C L 12 % . EEIBA
%540 C L ICHBEIZ0.1°C, FHE30.09°Co



38.2

® Glove & Socks

O Control
38.0

mean = SE

37.8 1

37.6[

Rectal temperature (C)

3741

37.2¢

L
A\Y

Exercise

0_ [ 1 L 1 i ‘l i 1 1 i
0 10 20 30 40 50 60 70 80 90

Time (min)

3 Changes in rectal temperature

4q.0r
® Glove & Socks

32.0F O Control
SB mean = SE
-
g
~= 30.0F
E=
«
o
Pt
o
5 28.0f
o,
=]
2
f ]
= 26,0+ *k
n

24.0

*p<0,05-
i Exercise **p<0.01
e
0’[ 1 L ‘ { : I 1 L J

0 10 20 30 40 50 60 70 80 90
Time (min)

B4 Changes in skin temperature at hand

HE&TLES U, #3055 T3 EE 38.01 °C, EEGE TR (EE502H) THEMENT 37.41°C,
HERE37.97°C TRRMEERLUC. EEFKTRE X ARFI337.45°C TH Y, BREAZRID &M
WME L 54 CE 1T 0.11°C DEIETTEL, BEHEIE- T



— 226 —

K42, FEREEEORBE/NERLELLD
Thb. EABAZMZROCRZEY - EH
-EEHEbERTESED LN, DRICERE
DF B 7. EHBABER, HHR LB
TR LisY , EFBTIERN0D%E T (29.49
°C), BB TREHSHEE T (26.75°C) TR
Lktdtz. =0k, REICER L, WHEs bEE
wTHS 540M (BHE52%%ET) LR LRGSR
GEFIEE 31.75°C, XFAEL20.94°C). Z 0%, T
BELTRULIED, ¥/, EARIOSREDS
DTESZE L L, KBESEET 2 IV IR OR
EERAEL -7, EEY50 5 TRE H &
27.76°C, WRE 23.84°C TH 2.

BIBEEREE IR DR Z (L 2R 5 IR L. THEE
MICREABAZRD LEHY - EHH LB L
TEE205 R TERENED O N, TOEWMR
BEINTORBVWE SO LT, DRICERRE

33.01
32.0f
31;0—
30.0}

290t

Skin temperature at arm(C)

28.0f

27.0t

Exercise

DHBEP T, BREAZRICERTI 32.89
°C, xt/@#id 32.17°CThH v, ERFHIIEE05
Ky (28.86°C), sfMEBEIZEE259H(27.78°C) %
TTFMHY, &L ICHEES S L100BHCESK

&< (p<0.0) BYHLNB. £D%, HRAHEHR
E18104% (30.09°C) £°T, xBEIIEELSH
% (29.04°C) S TER L, E&HBY (255830
5B DEMBKED (p<0.01). ZORITHEEL
& TR Lkt , EIE507 R THEMH#E 27.46°C, X
MBE26.81°C 155, 1id, KEBMEEER SR
WERREESZRL, HEINL TRV,
Pbod, ERBEOTNERICEN -,

R 6ix, VHEERORBENMERLILEDT
Hn. BWEAZER (BHH 82.96°C, xIM#H
32.69°C) D oEBRKTRITORICEREOIZ
HSBEL, HEFS B, LREEEE<0.0D)
BOLNS.

® Glove & Socks
O Control

mean + SE

*p<0.05
*xp < 0.01

0 10 20 30 40 50 50‘ 70 80 90
Time (min)

5 Changes in skin temperature at arm



33.0}F

32.0F

30.01

29.0 ¢

Mean skin temperature (T )

28.0 |

27.0 |

1
<

Exercise

227 —

® Glove & Socks
O Control

mean + SE

**p<0,01

0 i

0 1I0 20 30 40 50 60 70 80 90
Time (min)

Bl6 Changes in mean skin temperature

140f
130}
120}
110F
1001
90L
80r
7071
601

Heart rate (beats/min)

Exercise

® Glove & Socks
O Control

mean = SE

1 1 I} L i

o
—k

20 30

b
ok

50 60 70 30 90

Time (min)

{17 Changes in heart rate

ERBEARLFARKRICHBEE SEMICTNED, &
FIRHILERN 104D 5155 %1C 30.17°CTEEHR AR
E13 D, TRENIEE) K153 1£1220.11°CE 18 5.
ZOHMEE b ERT 208, HHBTREIELS
B3 (30.75°C) 5, xtRBETIREIELS3# (29.63
°C) 554 TEiLH 0.15°C DEIET THL

7c.

BT, DB ORBENER LI DDTHS.
EBz LB U THHFHICERZRAD NG -
2.,

HEMBAZR LD SI0TICH T TOEARD
DHBIRIELAEEEZRLTOIZND, 3 REE



- 228 —

OLAMIBRE S MHTRERRL DO (F
B 681/5>, XTHE6TH/4), HHI0ODEETIR
ERBELOEL Ko (BAEH/ &, HIBET
/). EBERR%, ERBRN8HE/S, SBE
F116M/ M m L, EBK TR THmM UKD
7o, EFHRERICIZEAEERRL, EHHH30
SRETREHEESEL Q27#/4) Th-7. 1
EHIC DV TR, [E1R 5 AR ICE R B9/ 5,
WHEEL 91/ % THA L. [ 5 43 DI
MEESIFRFERICTREL, BIESSLIEIGRA
WCEE Ul (TLH/HERE).

K8, BREMER XUSEIMEDERELE( %
RUIcdDTH 3. FAEIME, REMEEDIT,
ERBINMBELOMICERZRIRD Shiih -
7. '

RRIMEICDNTIR, ZHICERRE - o RE
EAETLERL, EFhEmE L bCREEEER
U7e GEE13053K, FER#E 129.5mmHg, xtfR#E
129.25mmHg) . FEiKT#, ML SEHMICT
BEL, ZEHIEBEIELUEERLE. 20%EE
BNDHBE TR THELTIAHEOREBZ R L

(ZH#odmmHg, KRB 97mmHg), Z DK

1201

PP ER LI |

BREMEICDNTR, FIZETOEHRBLLALTD
BERHBEHICREREREL, EREAER, &
Bt 68mmHg, sM# 72mmHg ic EH Uiz, &
B BESERR LD S PPEVEER L
2, RERG»., EFRTHRIS, EHABEMETL
MEBEPLER LU, ERERTEZTOREHIIERH
DIEL D bRBEOFBETENEISR LN
Jz.

MR REBROBRKFENERLIEODTHS.
EEFRORBHTIEAHONBE G ZIZEMET
CERE - IRBEE #41Cal/m*h), EEFIH
WWERBEOFBLIEL182 (ERETIIHI80Ca]
/m?h, HHEB TR 195Cal/m2h). EHHDH%
k&, EHBoOBEHICBNTIE, mEEDIEE
AEEZERBD LN T,

REREDZEA, BURLISODS, BB
SHREEO T L L, BB 3 MR T ldt BB
29.13%/4, &R EED26.631/ S THEEVID
ohfc. LL, BEFBRETREFHIOELAL
Zi3L, ftp/sEcHmiTcons. mEH
TREBLIC, WE#E 23.510/%, EHEI24.5

140¢ Systolic blood pressure

8 Glove & Soé;
O Control

mean = SE

e
&
£ 100
o
=
@ .
w "
o 80 Diastolic blood pressure
B
=
£
A g0t
1 Exercise
= Sy
0 A 1 1 1 i I i il 1 1
0 10 20 30 40 50 60 70 80 90
Time (min)

K8 Changes in blood pressure



210 1
200 ¢
190 1
180 ¢
170
160
150 f

140

130 +

Metabolism (Cal/m?-h)

120

50 I
40 |

30 t

AT
) —
N

)}

Exercise

-+

— 229 —

@ Glove & Socks ‘

© Control ]

mean + SE

*p<0.05

i 1 i J

10 20 30 40

Time (min)

50 60 70 80 90

§ Changes in metabolism

/2 THD U, 018 384K 5 5043 ic i
TIRIPESBETOEE TR L.

% %

FRENA Y v 7 ZDERR, BEEHELTO
HFE - BEUAOHETORERICOEEL S
Zlc. RIMEESIITEREE GBI UIREETER L
2, RERIEAEIEL, CORKEIKBHIC
bRD oI, FI LRI OWBIC K D EE MR
ENENL, cocEBEBERPUAOEERD L
FicoBd- e EBbhb.

EERE, ERAFSHRBCERTER S,
RbOD, ERBOFBBENMERNIKCS >/, —f#
CREBNOBOKREER LU TCGEET 2 & EHE
(BEBE) RELB3E0bRTHEY. LU,
AEIOERRTIE, FRERAIBECERFOFISER
EBNENENIERICIE . £, Nielsen 5
1, BWEE (10°0) KBWTEFIKFKEES

&R (1.22clo) & ¥ 2% 5 KR (1.67clo)
O2EEORBAEM L, 1BEEHET, £
D 1 BEZHICL, £OMOERSREEKEDS
IOV THRE LIz, BODERICENTS, H
BHic>WTR, BERBERAEEZE > LB A &
b, clo HEOREVWHEEE - 72 HFBEWVET
bt '
BALRV, EFERAVRELTFOF L 5D dry
heat loss KEDLHIICEET EINE NI EBRE
fTofz. ¥PURFEFEHL S D dry heat loss DFHAS
REEMEEZ LD, 60 2BRICRZREFLLD dry
MMM$£@%$§%%®&yMMb%®fﬁ
KELIB T EHRELTHWE. FHR - N4V s
AERCIAEONERRE, BAERMMADOEZE
BEER L, ZO#HE dry heat loss 28 L, F
WENAY v 7 RDRBIEMA 2T &, 51
BFER- Vs ZBRCIDREBCIDDS
BRERMBEPERLUCCEBEREELIONS.



— 230 —

FHLRBOBRRBI, FHEENAY 7 2%
BEATACLICLODIBVEISERLTEY, ¢
N 18°C KBU A2 LF2L40FRE W T 5% B
DOHRZERHE LEHRICONTAEEESY €
LEHEL—BTZ. coc i, FF-BRo
HEBSERBICEECENC LicL 2R8I E
bz, RBRIZ, EROEECIZ2EMIEA
V. £RERROEHNREBROCIRERIC
LBEBDIIO. 2hiZ, FEBKNMOEE
SHSEAR, RERCR BEEBERIZT &4
BZEROVOWMELRIENRY, RENENELS
BREBICIIFEBEBKRMSIEV EF 2 Nielsen 59
DHELUTV 3. FFRNEERED LRIZ, &5
TEBROLBEAR, REROUZCLTLD
DRBLTBNEITHS.

FEERBOWE R, ZHY, E8Y, ELY
2B LTHIRERIZEASESLEZ TN,
DHEEICODOT A ERICL 2E8HRD >N T,
ZB L OTHMORMSEBES LR OZ B E D
BT BEOSHE L BB L. T4, g
Vv 7 ADERBREHALORBRO LR ICI3fy
Cb00, ERERICIEENIESEES I,
ZEDBRDONT.

RAEICDOOTIE, FHESVR 21°C, 60%RH
OEETTIRMORSHE, Py FIalkis
SREBTTEERETV, ™Y v s 2EBO
REBRW LIc. RHER, Z8BCZEROHH
§<,$ﬁﬁmmﬂ47w&x§m@ﬁﬁzm&

BELTWVE. UL, Nielsen 59 (@B ic
BB EGE LR E ARS8 LioReec
BREBOBOBIENELTVE. 4EOZRET
BRHEETENR, EBgsXoEERICR
BRCL2BENIEALEEDON B . f2 77
U, EBHIicE, 2ABORME, BRI
BRI BERLERD bt THIZE R REAL
DRBEVEIICL BHOBELEMT i ETH 3
EEbN, BRTEBOHICE T 2F48, ~q v
v 7 RAEROHERMELS bbb,

X @

D BESE, ®HNT  EFERANLEEN LT
FH5D dry heat loss 052 288, HAZHK
FRMAEEE B109 (1985)

2) ZRIBF, REBE ; ZEEs ZOERHO FR
AEBEOHBHIRICDNT, BAZEELBES
g%, B110 (1985)

3) LWERL KBAR, hAH, BEX—F ; Lk
BILOSTROGEBRHICRIZTY » 2 20 &
B, AR, 40(2) ; 482 (1985)

4) Tanaka, M., Brisson, G.R. and Volle, M.A.;
Body temperatures in relation to heart rate for
workers wearing impermeable clothing in a
hot environment, American Industrial Hygiene
Association J., 89 : 885—890 (1977)

5) HPIES, EHEAE, KEHE, LEE;SET
PiBIEER D AR RIZT 5, ARk, 39
(3) : 185—189 (1975)

6) Nielsen, R. and Nielsen, B.; Influence of skin
temperature distribution on thermal sensation
in a cool environment, Eur. J. Appl. Physiol.,
53 : 225230 (1984)



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

