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This study examined the psychological relaxation effects of micro-bubble bathing by employing

psychological approach. Normal and two micro-bubble baths were compared in terms of their psychological
effects; these were measured by subjective ratings. Using a subjective rating scale that consisted of multiple
rating items, an investigation was carried out to determine the psychological aspects that were affected by
micro-bubble baths. Twelve male graduate and undergraduate students took part in the experiment. A

principal component analysis on subjective rating scale revealed that mood state related to bathing consisted

of two aspects: pleasant and arousal. A comparison between three bathing conditions revealed that these
bathing conditions shared the arousal-increasing effect. Moreover, the results showed that micro-bubble
bathing with a high bubble content improved pleasant aspect of mood state more than normal bathing and
micro-bubble bathing with a low bubble content did. This finding suggests that the psychological effect of
micro-bubble bathing would be to improve the pleasant-increasing effect of bathing behavior.

AZIDE - SR E ) 7 9 2 2R 20RPHREE T3, TF, ABRODEI - BIRIR &
A3 % ) X 2MER S M 2 Il RI@AIZ OV T, DRI & TREMINC K-> THE L, X 5% L DHRIC
Lo TEZOMRERGEL 72, FHS, EBEHINEROEE THR ST 2 0BREE WS Z LT, il
WRED LS OBIE TR EROPHE 2T 2 2 L aikhiz, R2BOHTRHEERAFR L LTS
DHEER, FRD & FHOCRBENI & D, KO IRRE D SHIREE | P & REERRO 20 0 F 5 s il 23 7 &
Nz, THhoD2TE S YL XIRD I L 2 2D DRMITILH & I U2 855, A & 2 WEEEO M
BEABGRAETIGAEL TR N7, PlIcB L Ci3XVaED L Wl e O A G B a4 58 L
7z, KIS A POEROME TABOLHIIRE®ED 5 2L, ZOMRPLRERICEDEEINL L

BHS LI 5T,

(F—v7—F I MaE, OBIERIR, D)

1. FUBHIC

AT SR OTER A RO = IS S R4 2 3hE A
X h g, HEMIZITbh b ABIZOWTE, Kl

“ZfF 201342 H19H A28 20134R12H17H
TS v e SR 2 R
Graduate School of Science and Technology, Kwansei Gakuin
University
xR RN A DTS
National Institute of Advanced Industrial Science and
Technology
e H R SEAIIR L 2
Japan Society for the Promotion of Science
o s BH PY AR S BE T AR
School of Science and Technology, Kwansei Gakuin
University
sk — BRI IR A DT
Advanced Technology R&D Center, Mitsubishi Electric
Corporation

7 2 b L 2 DFEHIR GRK) 22857 DR & v o 7205
DY) T 90 ZIZDBEND LS BEIRPME I N TN B,
AR INS ORIRENEHET 572012 T THA
BITEMRR SN TE D, WHOIZIRY RHORHE9 X
EZIGIZH725 TRIMAALSN TN S,

ZD S BIRFENDBORHEICBIL T, EFEMIIIE O
IRPBEH TN TS, iy &3 E 2310 ~ 100 pm
BEOKMERL, ZoMMiKas ZAZGEHVTA
WETS Z & A MMETER LTS, Zhx ThHdikan
BROFELERRE LT, BHHEWERTICEE L VW7
DAY 792 AFIRE, AR R ARZOERHNR
AR SN TS, DPERYRDRIS TR 04 BRI
Ko THET S, MllKIan Tid & 5 oE & Tk -
AR Dt & X 5 & OFHME B THENFHE 2S5 B
ZENPMEINTNBE™, IkEx & D BEFREMRIIETS
B2 AR BN & 2 5 Z L R S, R TEsE A
Eomn&DEENZY T v o AR ERDO I L BRIk

JREE - DERJE & O 7 Sl e O AR o Reat 29



TH/RIEONTE?, REGHFIZOWTIEHR S &
DOWEEHRD PHERES 2B L THfiR@n Tt 5 5n
SV E|MVEEAFOND E VS FERIAME IR TS,

Vv b2 EREE RO AR &L kT
3L, MMISIERIEREERE T HIREDOER T IV
SHRMICEBIEZ S, VT v o ARBAHRE L
ROBMNREB/BONAB LS A ) v FABIFEE AT
57, ZO XS5 EHMKIERORRIE, EAO X5 I2FEE
Sl LA BIEEOREIZ K > TR T E 24, LH
M 2RIZ DN TIIABOFHIEEE O ADRIEIZEE Y,
P 2R AT bh TETn Ay, BEORB
WNE L LEETHETIE, ABRDOOENZRAT T IRE
DBED» S BZHEMICRIT X, BIZY 797 2B S
Ko Ol Z i E X 3RAMR Eh TS, FHlK
WARODEIRAED &S 2HHEICROhE L0
FIZ2WT Y, ERORETIZE > THEL» D 5 h 5 BEH
5. FZTAPETIR, LERE O THAKESR
DDLERZIRERRNICRGET S Z L 4 H & LT3R
o7,

2. 7 &

2-1. ERZmE

FERIIF T AFEE 128 (FOFE20.9:&, SD=2.45&)
EXRELTERLEZ. ERBMEO ABEIILED
ABTEMEHNBZ LS B L VS HETH—L 7=,
7, ERATOKHIZHAIE L WAEFREXS K KEL
7o, TRTOERZBMEBICHL, 6id > TEROHN S
FUOFERBFHIIOWTEHMASA LTV, FEIZK SR
REfLTERET -2, WENEEE LT, O
PIFIRERER R L, ABREIZY 227 &S EWR AR
BWERBMEANR L L. 72, ERAORMB &
UEROPIEAERBIMEDOHH TS 5 Z & % Fiill(z
A1z, ZOMOMIZHEWTIE, HAARBIS®20O [ AR
T2 RD 7= Off PEfa ] & K OBR¥BRRFICH T
5 [ANERRIC UK - #7E - ZRITERERE]
HINTEMEL 7=.

2-2. AFERE
ABDLEERZHR & FHICRET 5 2012, ABICH
SR REARE T 2 0BERELFERL 2. F#XEA
BOLEERZHFIZ DV TRATHIZ T BRI & iV 72
REt AR EhTELD, ThThOMAETHERHEhZEZD
3H—, 55VRPBOEMEBDATS >7z. K%

30 AT Vol50,No.1 ('14)

TIRBRRNERET AT I ENTES &S, LEIE
AFHICRIE T 5 70O R E A F RIS W5 2
Ll AHETHHTZOERERZ, ABKOSS
KREOZ(LARIET 5 DISHY T, MllKER+*&80%
B ABHEISEATREEDTHEZ LRk EIS.
ZhE TS ARICHES DENZDRERE T 27200
DEREERARASNTVWAAY, AAHELENET
2HEBORE#HA L TERE =2 L, 6 HAE RS
{ZB->THY, HVERLEIEZRD 3 K% TIdERES
mEOEEHAAREVWEFELSh:. ZHICMAT, Zh
FTIREIA T AR GHABEREO L X RHEIE 2R
SREENIET S & v 2K 20 %2 ZTRICE W
BDTHBILND, 2 HT 4 TENEEEO AL
KAREEZFETIRELES>TWE, ZOEBHIHS
BEFFO R & GHiliE H 2 E T 2 HAITIE, ABICH
ERT, POABPEENLEHELZRITT XS 2R5D
i A JETAHAEL LTEE LD 5 WEBAEEHhT
WAAREMAE L 5hiz (A, [TFERARICESY)).
Z 2T, KR TIIARZ E HENESHOOLENR %
P AR TEBFHE IS AW S h - AEEIEL ,
P OBEREAERTAIIEE LAY, ABIZHES
RADERBRE LUTHUEHIL 7= [Eberrla7z],
(AR, [RABEBEFENTNS], [VFv 7 AL
T3], [BuliTh 5], [h2EW], [RA8EHELT
W3 | OTHEHEZBEHN L TABICHES JOREREE L,
BEHIZ DWW T8 D Likert R CHIE 435K 7=.

2-3. RBRIRN - KB

FERIE = F B SRR A I 78R D FEERE
T22124D5A TaA» 67 AN TERMEL 72, TR
EOHIZABD =0 OXE % A 1), FEBRICABELT
SWE, BFEHESL AR ROKIFRMZE8T 37200
A 2R 72 (M), REEREICOVTR, siEL®’

820 | HE 1825 £

A1 % 'A \L

! &R
% 8 ,/’ X A
|~ — = 2 .7 vl
=l & ||[g KBS
® X < {DAT=N —
(=2} = (K=
L) ;
~, " 80 \‘\

v il I — v
) _ HIEAH R
h 1886 i 1850 ”

E1  EEREREE

Fig. 1 Experimental environment.
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Fig. 2 Hygrothermal environment during experiment.
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Fig. 3 Experimental protocol.

JREE - DERJE & O 7 Sl e O AR o Reat 31



5320 =T L PEICERA, WIS TR TOLREF
Wz L7z, ZOM, KEFHKEE0T, 1057, 20457
DT IRED T BIRFM O RE 217 5 72

3. # R

AB DRI IRREIZ RIT U 7258 o FBRHIlC 2D\ T
LG MO A N ) ARRE L) QR i PSR AAS /A Sae WS
ReZHISHRH L, TORBERASZZILTH- .
ZIZTET, ABMIZE 5 REDOZENIZH 5 =50t
DN % FEICRRET§ 2 720, FBEHTOFEMED 7
— ZIZHD ETHHOIFBE IS OV TERS M 217 -

F1  FEEHEEH O TR OAE R
Tab. 1 The results of PCA on subjective rating items.

iz | 1 52
bR RS 0.87 —0.11
VT ZALTNS 0.87 —0.35
Pl TdH B 0.86 —0.02
RHERN 0.81 0.34
KANFEBEHENTNS 0.76 —0.53
KADBEHL TS 0.58 0.60
RANRA D 0.42 0.48
&l e 4.00 1.11
HE5HE (%) 57.18 15.79
RrEFEE (%) 57.18 72.97
| 10
H
i )
J&% excited
- KoanEaL Ths
X\ ks T
R AR
—10 Ebehnksnr 10
—— Ppleased

[P | xoC
P T H %

U5y s ALTWS
'y

K[ABEBEHENTNS
calm

—1.0
4 FHligED 7 1 I & Russel DEED P EEE 7L

Fig. 4 Plotted subjective rating items and Russel’s
circumplex model.

32 AT Vol.50, No.1 ("14)

72, TRTOABERMEEPERIEOT -2 52 F LD TH
MEAT > 72458, 220 FESF 2 it & h, Ths 0B
HHRIZT29T% & 50 7 — 2 EROHREDO THL %
BEAL 72 (F1). WTAFMEISHESWT, Zhb7201
A% 2 DD FHI TR E N 5 Fifi EICR L 728 DO
4TH 5. FHMIBEOREE RS &, H1ERDIEO AR
BEFOHEHHAIC [METHB], [VIv AL TW3S]
BENRENZZ N6, HBIERSIPEDRE AWK
IBLTWB EfIRE N7z, F72, F2ERBIZTONVTIE
[RADEH L Tn5 ] &8 EHREL LSOO WEHE TIE
D%, [RABEBBH VTS| 25 SRR LSO
7HH CTADWHAHS Z &h 5, MEEOEAWISHIET
53D LM NI, ZOFHIRGE IS, B OBY DM
T —RIIZZ T AR S5 Ty B Russel (1980) 12Xk 3
EED DL B K< LT3, XhOSEETRIC &
N7-TERFEIL, Russelll & 2 REEOHEEEFILNICAE
SNZPHERFED S B, AW THOEE L BRNE 2
PLZEAER L DTHB?, [PETHrB] &
pleased, [R7EH LT3 ] &excited® & 5 1ZJHD

L 7= IR A O RHIliaE 2 B% L 72 B i S h Tk D,
MEFLOMET LIS FIBL TSR ZEnDb2 S,
Russel D &R OB E 7 L%, & 42 KB 3 IEAE A
SR CARE L, [HR— AR, [REEE—RER ] &5 2D
DOWTHITESR LW ZE2#RTEDTHY, 7O0
FB» S SN2 DD ER G NI NS DNz ZhEh
WET B EELSN. T2 TREBRD I &17 - 7256
22 iy, 2RIk > TRBE X B K00% [T
B Kot (xh) &[RRI Xt (vl @l

FEEHEORE DRI &K > THE 2Tk 572, [P
& & R O2O0ME2» S, il Iain OO EE
IRORE ARG L7z, B1ERSBREE [Powk] 5
LTS E (B S e L, A
5 OZALAE ARSI T L 72, XI5, XI613Z2h
T TP, TR RO UER R Z & OHig %
ZMHNR L7238 DTH S, &k, WTFhORMIZEn
TE Wi & OB HBEBRIE R S o 72,

ARG & ME R R 2 B 258, [Pk ] A& 60
2R E U722 RO RAGIE BN T 722 24, Hll
RO TR & ARSI L eSO R EAER E &
ICHE CHh -7z (EIZF(3,33) =644, p<.01, F(6,66)=
2.58, p<.05). FRREDHER, EOMERHIZE
WTEARFHFOHMEIRIAERTA» o7 —77,
HE RO B ERR PR RKFFETOAEETHD
(p<.01), WENFIFTIHEREEATH 72 (p=.071).
AREAHEM RS RS N HRAREOWERHIZD



60 - * (RRADAR)
T (FERKDA)
A0
I
5 o S
i O B
—201
(- N © A — o X5
= —40 -
—- - HED
—60F —A— Rk
—.80+-
A HE % 1053 2057 1%
HTE R T
E5 [Pl JRoZt
Fig. 5 Changes in pleasant score.
120
*%p< 01
80
L
,ﬁé
B 00
J=
—40 -
*k
—80% [ 1 10 |
AW HiE % 1043 2057 1%
HTE R T

E6 [HERE| {roZ1L

Fig. 6 Changes in arousal score.

W, KHERS D2 % Bonferronidh: & Fiv 7= B E HERIC X
STRETL7z&Z 5, AR HBE®% L OBOXL1E
REMEZRL (p=.059), HA105#% & OBOEIHRE
Th-o7z (p<.05). BEDOZEND ETIEABICHES Yol
Bom EASEN @EmE LTROM:D, AREAZEL
AR X M= DRMEAREHDOAT, ZOELIIHHE
1053 D5 & THESE L 7=,

[HEER ] B >0 T RRIC2ER O K H5%E
S ET, HEREOFEREFIROANR -
(F(3,33)=15.08, p<.001). Bonferroni¥:i= &k 3 L&
BOFR, Agal e HinEsom, tinE sk e Hig105
%, 203 % 0OM, Z L THR100% L 200 BOM THE
EZRR oM (W Thip<0l). ABEEC,Lr2DS
T, HIREBICHEROKA X ZA AR I W,
W% 105 LI IE AT & RSO KEEIZE - 7=,

4. £ ¥

A7 T, BHIREEHFE D OBENZR A SEIC
BETT 5720, THEOOERE % ER L TR REOFT
lOREERET L7z, ERS MO RES S, [Husirk]
RN EIERS & [HEER] LMREhsE2E
BAr Al X A, il 4 OFEliEE ORCE 12 1 Russel D R
OHBEEFNL E@OLEN AR 5 M7=, Russel IR E
FUTRET S [Pe—Ath], [HE—HEIR] O2O>DXRIT
3, BB AR K > THET 2O RIC BT £
WXL LTHREXATVSY, /7, QO3 HEYN
B o RBOBHENRIEE L TARORED S bIZd
BHohBZEh oW, Hith&hFRAOMIIENE >
EMAROMBAEHTAZ L IIRYEEA LS.

EFIED LT3 L, AREOR S ZELORE %+
FEFAHIC &> TRE L ZFRT, AR EREST
720 LRICHENMEICBEDIHTFE LT, (&MY 7
w27 2], [GERY) 792 2], [RPS&] D3DDHET A
2FohTuwa. ZhoORETFIE, [—A] (xih),
[ TR —RENR | (y#li) O2XTTEMICHENTHEIARR ([&
Rk 792 2], [DEBY 792 2] @lT) LHE1RE
([P ] WF) IShi@ESH6h30T, KHEOT S
REOMEII NS 2AETTIEDEFELS. ThoD
Zehb, APIETHALZRERISRED FE 2/
BERATHY, ABOLEBZIRO LK) Z2RETH
UThH-72FELObhIS.

[AREOFAMEDRE » 6/ oh = [Pk,
[HEERE] DO2008m» 5, HHMIKTIBORFR % BEE L
7z, AWEZHET [Pk, MR SRR E
BLURER»S, [Pl JRUcB LT, MEKDOHM
KJEARTHLETAZ Lhbh o —F [HEER] B
ZDOWTIRABERICL B2 EL, 2TOEHTAR
A ELTWE, Zhs ORI, #llKEas o0
BEIRIZOVWTHLMILTWS., ABREHIZr»D
53 [HER] OmErROoh=Z &k, ZOMHRMRE
LB TOARIZE D =EANZLDTHY, WK
TR EREO T 3 0ENRTIE BN L ERL TN,
—7, [Pul&] 2oV T X 5 HRTE —EDH EAR
oh7=8D0D, FELA L3RI hEr =225,
TSV SR B 2 OB R &3, Pl A b X
¥HEIBABOMRE, SHIHEIEIRIZHD L
Wt ohs, &k, RENESETIIHERROFD
REARMEAICEZ Y, PuBROMEDRITTERERMF
WEDOYDTH-7-. 16-T, @RI H T 25D

B - DERRE & B O 2= Rl ST O AR R_ OB 33



BEEDORIRIE, MMIKEDOHESZ T TIE A ZORIZE
IKAF LT 2 ol REMEDRIE & M7z

INFETIZE WL DPDETMIRIC TN T, FEEHEIC
Ko THHIRIIA D & 5 EAIsxt 4 2 B2 MG & h
TEED, [RAPEY | R [DHik &9] Lo 2B
DFHIEERH VG NT Wz, A2, ZhLDERED
BIRNED [Hh—ARt] OREETO, [REEE—IER
DEBMZONTEIMEL TVWBED1NI S ThEr -7,
AWFZE TR A & B 5 IRRERZ 708 H 0 %1k
RIZSOWTOFME AN 5, ABIZHES K IRED 3
BRHl A [PomEk ] & [RERE] &) EEA2 D05
THREIN TV ZERHE ko7, [Pulii&] &
BRI | A WAREIZ 0B L 72 BT [Pusiik ] ORISR %
MR L 72D AN ELTD T TH D, MiIEE O LR
BRRIZ OV TRENCH S M ST B2 N TEREE X

L GRBRIEY 2y PN EMMDTERED KTai & O Mk
15 28T, ZOMEBHMMTIBRIZHADO LD TH
B0EMENDBEILELEETHAD.

72720, AR TRS Wiz AREk, LUl
ISR B 22 DB AR IC O W TR, BRiOBE L EE
THIERMBETHAS. AROIRNED & 5 Z0E
A SRS 5 2 & R 72Tk, £%F (1H~
3H) IZBWTABOMENFIZ) 797 AEICHEN S
ZeNEMEN B, —H5APSTAHPT THESh
eARWIZE TR, ARBRIHCHGE L T (W& O kA
RSN THD, KUROENIZ &> TLEIIIZH 4 5 0R
MRIEEN72Z LT, ThEDENEL ZTREMELE £
55, o, MMIATADORIFIZONTIE, SR
DR ZMOFHTERAT IBERH DL EL LN,

5. $bhWIC

AFFE ISR O DB R & & & B & O JRikiC
Ko THIEL, ZOREBIZOWTRET &7 - 72, ABF%
TIZABOLEEIR E Z NG 5 7292 7T5HE O
IDEERUE 2R L, ATEA I $OFRA R 50D 3 98 72 il
LT e & [HEE] 25 2»CL. 20200
Bl SREET 5 Z &12X D, TR O LB R
DIIE XN B DO BRPIRAED th T & PosiikiZ b 2 Ml
THAZEEWHETHIENTE, 72, WMllKIER
FFICKEROR L 52542281285 T, Lid
D LI RPTIARIRAFT 5 &\ S RIE 23 F 5 e,

REIE TR O N HRIE, Ml EEATEZLT
ABDBARKFFORIRO ED & 5 LR A X b » %
HoMZTBL L3I, ZOLS BB EEL7-DICRK

34 AT Vol.50, No.1 ("14)

5 Al SRV Em AT B T REME 2 e L TR D, il
SidE O ARREORSEICHEt {2t LS5 50T
H5. Gk, ABROLENRIFR & AEAIZHE S 5 729
DREDRGFIAL 2475 T & T, Ml i 231> DB
IROFEHE K OFFHICHS P IZ§FH T ENTEDES
5. Fz, DOEARIR LB 5 AR A RO Rl 2
R CHEEL, OB - BRI 2 d5EE & 2 AR IS A S
b7z, ABIREMET 27200 &0 %4 5 W1lE Tk
ERIFETHIENBETHA S, ThIZE-T, Ml
it & W DS O ABTERE & O O E RN & &8 T
SZLENHHETH 5.

51 RSk

1) FIHEET, @R, 1WsE T, R8T © DERE
LR 7 0S5 = VALK B ARRIROBIE ¢
# & i O Y, EEER KA, 7, 85-96, 2011.

2)  BELA, YE)IRZ IR AMENE RS O S & 2K A58
XS89 — 22 b LI RIT BRSO, PSS 157
8, 15, 71-77, 2006

3) Ak, FHE, EHAE | ARIEOYuEY: - VT v
7 2GS B IRFEI IR O S22, FA T EE TR, 82, 64-69,
2003.

4)  BREMT, BREE  STaEOREGRICE T 2 0%, H
AAHNFEERE, 10 (RS 1), 38-39, 2005.

5)  UEERRIL, AR, AR T, MEGSE © KRER
ABE EHLBABOHE @ 2 b L ZBRSIRICEH LT,
AALER GRS, 46 (1), 27-34, 2009

6)  ERIFI, MRS T, S D 2y PSR RS
128 B INEFARIFERE O 2L, BHTIRE, 40 (4), 399-405,
2003.

7)  FpehBE, HEIAT, WK AR v o A B
By - DEERRSE ARG T4, 11 (2), 42-45, 2010.

8) mINERAE, ANIKT-, iR, SF¥P TR | il xvas
DOLIR - RPN, AT R THil, 52 (2), 19-24, 2004.

9) A, M ES, SERR A, Py Ed, NIRRT - B
REMHRIB DO AENO LB - RGBS AT
IR, 53 (4), 34-40, 2005.

10)  ENIEE, ek, ANIBE T, (LHPIRsE, JEE—KE & 4
BRI T KA AR BAT SR PR, 8 L4, 55
(4), 35-40, 2007

11)  KRINGEHI, B AF 1, BRESEW, RS - 57 - I
Gl - AEAED E R, 406, A, B, 2008.

12) Russell J A . A circumplex model of affect, Journal of
Personality and Social Psychology, 39 (6), 1161-1178, 1980.

13) WHHE, FEEAT, BEO D, BARA, ILAKRE, &
FHELT © BRIASISEREE R < 22 ERICE§ 5 D RE R
RIS, B EEOEE R ¢ 4 — ~ VI HLE g S,
111 (500) , HIP2011-82, 83-88, 2011.

14) IR SREA, HEIRA G DB O A -
EFEAND 7 70 —F, 162, 4 T ¥ 2k, B, 2001.



