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ANCOVA; Analysis of covariance (F£43#5#7)
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ANCOVA; Analysis of covariance (F:4-#t%#7)
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ANCOVA; Analysis of covariance (F£23#t2-#T)
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ANCOVA; Analysis of covariance (F:4-#t%#7)

FS; Feeling sensation (7 E&HRFE)
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ANCOVA; Analysis of covariance (F:43#t5#T)

RTS; Rating thermal sensation (JEEEREH RIE)
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53%  HARHRE

35 183

F 0 L FER28CTRIMEDER /N 720 Wi
F OO EEE AR L L-EE10°CL25°COH
EERICK VT, RV BERI0CICHENTER
25°COAWBDOTT 1, WHEIAIMEDZEE /NS W &
WMEL T0B, T LEWEERICHEH L 726
T2 T, HELERNRE LR TIED S0,
FVEWBRRCIED ARSI SOk
IBFFE D 8D 5%, RBFFE T, T miEIC
BUWC, 20°C E27°C &\ D R EIR O EiR 41
BT, ER27COEMOT PIRRIIMED
T@ﬁgﬁk%m:aﬁ%%éhto

%@@A%%%’%m i3, KECEENGIR
ZE—ICERE L 7272, ABROTEREREOZELIT

Kih®@w@,%éwi§m&@@W@ha
DREEAOBRBEICEIVAELLEEZONS, EilE
20°C &£ 27°COMIT, MRIBUCIZ KR E%ET %D -
7o D7, NRMBOZEALTIE, ZHE27°CDS
HRIZ BT AMEDIKTIEFHTE R, AR
1827°CO AW TIEER20°CIC LN TABHE LU
AB#H AR CEEREAEWVEES RSN/, &
B27°CIZEB T 5 AlHE XUABEKO MERKT
i3, AR BRI X 2 mERRICHKL T b
TREMA D Do B 5 WVIIMER EFIC K LR NE
27°CTO AR 1V % - 7o 72 OTEBR M T &
O 7w &/ L T afiek 4 5 %,

B 52-90F, BAOKRREMESIMEEE4H4ANT
w5 L TRRERTIC R 41°CIC 107 AR & A
1 & b 5~6 RERIERIC I % el L 745 1,
4 AV Tl IME. 7 mmHg (K F CTh - 7z
DKL, ABTIEEIS mmHg K F L2 &
5, ABOBEERRICERL TW5, KBISEICE
A ER27°CIC BT AIVEMEORE, AV
BR300 REE £ ¢, ABRMEICH~T10
~20mmHg BETH D, KB T OREENK60
Sz Cle BEFF S W A AN B 5 72, I
1A 1 FE 3 R KR C 949130 mmHg Th 1,
KIMAEICZE 512 & OMFE FRIEA LN ) - 72,
K1 DIE, EiE27°CO AR TIFER20°CO A

ICHARTHERT &0 X DFE L W R e
DI ENTRBEIN S,

LEOFEBR T, ABREOSRS (FS) IZ2oW
TIFEHE27°C L D 20°CDF A, ABHEDOLRHENIR
BIIAE S J UK TS RIFRERN D - 7o
B, 2FELTRTEAEEDRALNL P T2,



184 H53% HARMGRE K35 R84 3 H15H
BERS B 19 D215 etk 3 N RIC L 72 KBTI EDEADY 7 MBI EIEEEIC SV TDOA

FR25°C, BEIR28.5°CTOHBIRA2COLEMT,
A5 5 BASFIC T TMREBRHER L, HB
RICAWBRT EREEE CTREIPEEL, Z0OK
T30 2 I R EIRAE FIC L DRI 22D S AL
TWb, LOLEDOEREYNGE LICABD
OIERRYFHIIZBE 3 5 TR 70\ S DK
T, ABFOSRGIIEITE—E T, ABHRLHEHE
RIFIC S BICHGEE L 7o ABFIE TA BN 2
ERE OB THAWEE LD L0, BLAIH
A ELRE 7 o, 83 s 2 B
Wil7-C EPEL CWb EBbNS, KSR
P L AER27°CITB I 5 AR BRI DAL
EIZO% M AREENII W L BREL TV 5
—7J7, BERE (FTS) X, ABHiBLUARE
DEEFENREF OFIHNC 35\ T 27 COAB DS
P20 COAVFICHNTR2WHICY 7 FLTw
7oo CHUIEEIR AZEIR27COAB DT TR -
o E—FHL TR, FBHRED LA - RE%
KL/ D EBbh b,
?ftﬁNtiou,i&mcawcoxﬁo
BIC, IRMBUCITZEERETADNGE D 572, \
FHOERTHLIRIEUT, ABHICP0MnL,
AR R ICAE T L T\, 254 B IAE O
WA B G & L 7237~38°COWBHEPIRIR TDLE
W CTiRow, IR OEMTIH T2 TH -
72o S HIOER T, BHENGRLS41CTH - 7
CEME0IMERREY &L, KEEICIRIE %
HWnxgosE26N5%5, PRPICOVTHER
ICEAKREGZEZRDOOLNT, ABFEBLUAR
BEEEARRFO PRP IR & RAFICELL T
720 PRP O _EF T AW & M~ TFEHFI30001C
BE o> Tz, THIZESEIOEERNEECTET)
TEEBR\ T AGDOATH S Z EBRFEL TWbHh
b LNE\, FHBEED PRP DK T I K
300K FIC” % » Tz, 2O LD ICHR PR
THhNITERT20~27CITHFE O LITE- T
PRP 2 LEHE SN A LARMITEWEE 2 BN,
RIS & > TRERAREM E B/,
—, BEFERAER N FOFEERTLABHIC
WML, HEHRED L COPEICEL I, Ly
L EIB20° CTIFER27°CIC K 5T, ABEED
MFEAMEOMINAE L <, FALHERE D
R EIRIE R0 @ - 7o BITHIE T, B

B, ABFIFICHE - CTHEREAEMEL T 5 S
EDMESINTOLEPY, HIBHLEPICEERA
FMEPMET T2 LV oFEEALNZ, SO
ZLE N BRI K B LFENKIFF ORE R ERE O 7%
BRAKTLHEY ERKEL L, BRNICEZRDD
HETHAHAPE D PITHATH S, BEFREAEIT
HEBETHIL TS0, RIS K5 I I
DOEDPHEEICHEL TCHNAHEEL DS, EiR
27° C AR BT HFERIR O LA K 2 RETLE
DL L COWBHRERE D 505 LNk\nd, K
P CII ML BT O PICTE TRy, &
%, BERROERICBWTERIN, £AZDAH
ZALDBET SN DLEDD B,

P bp s, EH27°Cicki; 5 ABF20°CIZ X
TENIFELVIMEFETHRAALNSZ L, K
57 PRP 7 6 A Tl O ABRIC I W T, &<
WZfEbRTH 5 & B 2 S TEROBLIT T &
DO E TRz, 72720, APFEOFERIT, &
O - fEREEELA L WEERESEE Th
D, TOLIEBTFOEREIC Y OBRE—#kL
TELDPEAHTHHEICHETLULEDLD 5,
OFBEREDIET 23 % 5 Silkd T3, 27°CLL o=
ETIRABY, ABRICIEIRERRITIC X AB
K BB 7 M FEAS TS & A HM 3 5 & A ATRENE
LEETEL, IO LICEKRE CREFOEE
IRIC B A AR TIEHIBEOMEDE = X —pdh
BLEZ D, JOfl, KBFEITNL ORI A
FoTWAZ LICERITRETH D, SHOER

Tld, ABEREOEIE & L CHREA % I D BfFIE
TRTHEKL 7o, mmED HEIICT > TWA B
Z0oRw RO BEL, ABROIMTHREICK &7
WEL RIS RS E . 2O LI ARREOE)
TENABFDOEIGEN G 2 B OV TE 5%
DB CTH 5, EBREALS OREIT3055MH &
0, EMEMERLET D E T - TRELIEM
BUEL TW5, TORDERFEMETVFND
FREHFTLEICTELEEZTVDLD, Ik
INTHGRBRHEETH > 72 & D DIcOWT
BEHEALELS LNV, AREIC W TEW
FTHOFEREHETLERISERNBZTHY, E/8E
EAIEL TWBDTRELRFEITVWEEZLA
B, SNBREBPV IO TERIEAED 5 TET
W WHEEM L B S BB EEPLETH S, =



SERLI84E 3 A15H

7o, AGHEBDP 14N ERATHIRICHELL TEHV D
DD, TeBTokETBRNT AICIIRERDITR
LTV B 5, FETBTOIMERE I
HIEREZDOAEL ARREELD D, WEIIC X 51
FED 7 R % + 45 15 C & TWin WATREME & B
Bo S, TOULIHICHEL R ERT A
WD D 5,

vV & B

ARUFFE T, HIELTW - IHEREER T &0 L
TV WesiEEl EO B EaE R w14 N s w
T, Ei27°C L 20°COMTH41°CTDOARITE
T AIERENES LU BEWREOE L & g L
7oo FERE LT, HIR27°CTIE20°CITHNT, 8
PR D E5A3 X DT, ABEROMTK T 28K
ot BIR2TCE2TCEDBTIIVWTENTL
R R WOTEERAFEE ) & A CTERE O ABIC B\
TRICRERTH B & 2 HEAIR o 7o, Y
BEEEICBW T, FiR20C, 27°COARBIT D
ICREEAB EZEZON, BR27COABDOHH
FVHFELCIMEETERAE2 208 TES &
EZz b,

ARUHSE SRR AR D el B & 25 05 (B) (2)
[EHE IS B B R4 Te A LKAREBGE D=0
DIHEFEBIFE CPRCLI54FE14370805) | OB % 5% 1) T
ERiL 7o Fiz, AFRICHKBTIHE 22 > /2L
KEF RSB AR & TRl S BRI A A B ik
RFMEGESEEON EEABEE, ABERICEER
BN 72 W F U R FBE S R R R T B d% 1
BEHN 2L £,

ZfF 2005, 7. 1
A 2005.12. 9

X (53

1) MEREARSR RS, A SREs L SRR AT
ZEe PR A R e e 5. O - PR AR
HEEWE, 2001

2) JBEAHE B (R . ERELOBE - JELEORK
B e BAMGRHB 2, 2003

3)  World Health Organization. World Health Statistics
2000. Geneva: World Health Organization, 2000.

4) g ERE, PRET, SR B, fl. BEEZO
M7 6. HABEERHR 20003; 996: 15-20.

5) EREFEM, YA, FIEE, fb. &Sk o
AUHFEREICBE T 2 AN, ARBESREE
2001; 12: 109-120.

53%  HARWRE B35 185
6) i HEE. AT OZIE. ARHEFERSE 1998;
10: 68-72.

7)) FENTE, AW B MEBET, b ABRRO=
I A TEERE)RE & (RIR A ETIC ST &, Ra U N
1999; 27: 353-358.

8) Tochihara Y. Bathing in Japan: A Review. Human-
Environment System 1999; 3: 27-34.

9) RE . EHWICBILFEEEDOABTOE
i PEBRBEOMW A H. B ARBEEFH 2002; 3996:
1-5.

10) MHET. SREOLFT LEFICHT 5 ABERE
EABRFOABAYAHICES I 5 F84. Bull Inst Pub-

lic Health 1991; 40: 388-390.

11)  KIFHFAL ABOEEE. JIM 2000; 10: 830-834.

12) BT, R B SILE—, . BEHOR
FIEOFE AR OIS RTS8, AR e
AETGBREE 2003; 10: 101-107.

13) K& %, RWFEE, SR ARRO4ER
BIRIS—AR A AR, DI, BBEREICS 25
HE— KB ORE 1984; 7: 502-509.

14) FENWT, BHEEERT, KB RAZTOA
ARG IR IC RIE I 8 (1 #)
HEFITB1T 5 ARRHEOERIZOWT. HAKES
256 1995; 46: 177-183.

15) AT, A B DT, fi. 40°CAH20
SNC & B¢ b OARRIZEAL & DEEIZAL DRI tR.
FeA U /N 1997; 25: 737-742.

16) HE Bk MEZBHORK —SIMELEOZE &2k

BEANOIG. H BT HR, 1994

17) ReLTHE, BHabz, BRET. ABTADH
L 7CEIE O AR ITEICE T A HFLLFICE
BB, HARARMAEMERE 2003; 50: 682.

18) EARMT, RILTE REET, . ABBHOMH
IREFEICBE S % BRI @ 2 rh O —.
AARTEEREIA TR 258 2004; 39: 9-14.

19) EARMT, RUATE & UM, . ARk
B - JEEREIREOEALOFE Sl E & BT E
DIHE—. JUNRARETRELFICE 2004; 4:
19-26.

20) JIIAKE—. F7-& 0 BEFHFORMBIC L5 ME, Bk
1B R FFIE N DR BE—5 43139~ 40°COIRIFIT &
5% %—. Jpn J Prim Care 2000; 23: 142-145.

21) Boone T, Westendorf T, Ayres P. Cardiovascular
responses to a hot tub bath. J Altern Complement
Med 1999; 5: 301-304.

22) Tei G, Horikiri Y, Park JC. Acute hemodynamic im-
provement by thermal vasodilation in congestive heart
failure. Circulation 1995; 91: 2582-2590.

23) W, HPELT. EERERBICH T HIEAE
MAEIRRIEE—EIMES L2 T 5 A
% - U7 FIBEOE—. Jpn J Rehabil Med 1996;
33: 632-638.




186 53%  HARWRE B35 SERCIBAE 3 H15H

EFFECTS OF ROOM TEMPERATURE ON CIRCULATORY
DYNAMICS DURING BATHING IN THE ELDERLY

Chie NAGAHIRO*

Key words : Experimental study, bathing room temperature, elderly, hemodynamics

Objective Accidents during bathing is relatively common in Japan, and 85% or more proportion of those
who suffered from such accidents were elderly. Most previous studies focused on the effects of low
room temperature; a few studies focused on elderly. The present study examined the effect of rela-
tively high room temperatures (20°C and 27°C) on circulatory dynamics and mood during bath-
ing at 41°C among the elderly.

Methods A total of 14 elderly (6 men and 8 women, with average age of 70 years old) were asked to take
abath at 41°C twice, i.e. at different room temperatures of 20°C and 27°C. The order of bathing at
either room temperature was randomly assigned. Blood pressures, heart rate, pressure-rate
products (PRP), oxygen saturations, tympanic temperatures, mood and thermal sensations were
measured during bathing and thereafter and compared between the two room temperature condi-
tions.

Results 1) Tympanic temperatures increased more prominently and blood pressure decreased more
after bathing under room temperature of 27°C than under that of 20°C (P<0.05).

2) Changes in mood or thermal sensations was not significantly different between the two
room temperature conditions (P>0.05).

3) Oxygen saturations tended to be lower after bathing under room temperature of 27°C than
under that of 20°C (P<0.05).

Conclusions Among the elderly, bathing at room temperatures of 20°C and 27°C were both considered as
safe. Bathing at room temperature of 27°C might have a beneficial effect in lowering blood pres-

sure.

* Department of Health Sciences, Kyushu University School of Medicine, and Department
of Hygiene & Preventive Medicine, Okayama University Graduate School of Medicine,
Dentistry & Pharmaceutical Sciences



