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Abstract

Traditionally, Japanese love hot spring bathing, to relax or recover from chronic
diseases. We attempted to measure the general healing effects of hot spring bathing at a
hot spring resort in Gunma Prefecture, located north of Tokyo. The Total Health Index
(THI) structured questionnaire was used to measure general health before and after hot
spring bathing. The THI contains 130 items evaluating subjective symptoms, health
habits, mood and other factors. Using multivariate statistical methods, the items are used
to develop 17 health items or scales. Visitors who stayed at one of several hotels in the
area for two nights or more were asked to complete the THI before and after their stay.
Forty visitors, 17 men and 23 women, completed the THI before and after their stay. The
mean scores of the 17 scales before and after their stay were then compared statistically.
The mean score for “Eye and Skin” improved significantly (p<0.01) after the stay in both
men and women. The mean scores of four other scales, “Vague Complaints”, “Integrated
17, “Short Tempered or Impulsiveness”, and “Irregularity of Daily Life”, also improved
significantly in men. A higher score for “Integrated 1” means a larger number of symp-
toms and complaints. Significant improvements in the mean scores of three scales,
“Digestive Organ”, “Mental Instability”, and “Aggressiveness or Optimism”, were ob-
served in women. The scores of the 17 scales were evaluated and expressed as a per-
centile of a reference population for each sex. Then, the percentile values for both sexes
were summed for statistical testing. The mean percentile scores of three scales (“Eye and
Skin”, “Mental Instability”, and “Integrated 1”) were very significantly improved (p<<0.01)
after the stay in the forty subjects. The mean percentile scores of three other scales
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(“Vague Complaints”, “Digestive Organ”, and “Psychosomatics”) were significantly im-
proved (p<0.05). Thus, their stay resulted in perceived improvements in six of the 17 THI
scales in this study. And in 3 of these 6, eye and skin condition, mental stability, and
decreased symptoms or complaints, their stay resulted in very significantly perceived
improvements among visitors at a remote hot spring in Japan.

Key words : Health effects, Hot- spring bathing, THI, general health, healing

E =1

HAICE, HAROBMLTREREICERY DEEEIEENDH 5. FEEOE, TOXDEREA
DIRESRE A, fE(bs Nz QE0VER4E THI 2 H LRIES 3 & 23 A 7. THI I, L5
IZ2WTO 130 DERI» 50, 17T OZIIIEEHEIREIC & > THEEMICAET 2 &N T
5. AEMITEROERMAERRM, FAREIER 18443 H, HidRiE2/E3 HE Lo
TEIHE 40 N (BB 17, 1223) TH 5. R 17 OFMHREESE O N — & v ¥ 4 WVETHEZ 40 A
D& A EHRIR CHIRT 3 &, BEdENL LN, BEE1% LT, THERE]
[EEALE - st AEE, [HRERE 1=REaMNELERNAE ] 0 SRETHD, EHREK5% LI
T, T2REF=ERR], TTHLZE), [ROX ML RAE ] O3RETH-7/. $18bL,
RIFHICE-T, 1TREDS> L 6 REAWESNL I ENHS IS - 12,

F—U— 8 RESNR, RN, THL 2(REIEEE, &L

1. FC&®IC

HAWIE, E»OoHRDBLTRRICW > DEP BN SLEEET LV BEE NS /. T
D& R 2R, ARTOAXOMICAEZTRY, SELERELY A EY - ML
BT, A& IZIRRIC & 2 EFEEEC.LHO [EL | 23Rk T, HERHIZSNS (B, 2005 ; B0,
2003).

ERPIRRERE, TEAKS] 720, BFEOAEED Sl THA - BulER, fEigEsuo
LIRS 2 EVHERGE > TWB UNEE, 2006 ; 42 KD, 2005). 0Dk 5 G HIERZAL
ZECRRBEAORENREZRET 212d, LELENOEELHET 5 LPNETH S, i
213, RS L& N ERHE THI 20T 2 OFBEICH AR bDTH 5.

2. MRLFGE

2.1 % &

A, FEBEARERA 750 AHTIC WL 2 BRI D 4 D DRRIREE - A7 v Th 5. [H
REFEERI] & LT, BEWEAREOSHRNZ L, aoEmisti/ingoniicodcds. #
ERE, IO AEDEH ST Mo [ mRRATEH Lic@Ey « —2 | 280k 184E3 HT
b5, WREZ, 203 ALIEEAOGAE S KOS WE T, THI SHEEOBN - Ak M
MNEHHR# IS WCHIA L, §ERATGEST 22 D THRAELHETH S, Tz, FBHELELT
4 fiREEEOREZERICRIRE S ATV TR A5 /2.

2.2 F ik
O LELAEROEENEEE LT [MEEF = v 7 = THI] 2fHd 5.
THI (the Total Health Index ZHIMERFEIE. 5K 5, 2005 ; #5K, 2006) &, #EBdRoHT



198

i SR

DEAD.LH DIRREICRE T 2 HRIEIRFEOIEE %2 3 B IcX L, Brfbkd sl sickd, LED
HREAMERRED KEITHE SFHhi 2 rgE & T 2 &b BRIk 1 o TH 5. THI I, HE
HIfERRIRRE 218 3~ 5 12 DR E 2 DIETHIA T SEh N 6 DO IRKREEZSCEFH 1T OR
o, AR, MK, TEMEOFHL, = b v AEOHIE, BROHEIEEZaFRICT
%, 2002 LI, =4 N—2 T N[ TR JICEBUNEY 7~ [THI 75 2| HiEFE &1,
RESSEOFMIC L B REFET Fo5a 203HBNIcERHTEX 3 L5107 - 72,

@ FAEHE WZEICE, EEAEEERIC THET = v 7 22 THL ~OFLAZKEL, X7
BT, EEIT2HEHDS D, 2~4 HORFT2ERAT 2 T &2 KFHL 2.

3.1 MBxigE

FAEWNRE L, 50 ATH - 728, BHEE
13, 40 N (BB 17, 2o 23) Tdh - 7o, [HIEE
D - FRRERE, H1DXS1T, Bk b 60
~T0iEREELE L, Kig GHD b 20kt
&2 NP EOEHNZ ) - 2. wIHEKIC>
WTlE, £20EED 23 H»S 107011 H
ICEAA, 3H4HE T TR AEBA L. H
MEOFFHIIZE S DEB Y TH Y, BHHM
N85% TH 5.

3.2 THI REBROE(

MR 1T A, MK 23 ADTEIHRIER O
REENONEEE 2 DED TREIL, #4.
120 &B0, BikTs REE, okt 4 REI
HEEVRALN, Vb, EIER - FZ 0K

Table 2 Staying length composition of the sub-
ject visitors in this study
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4795 H 0 5 5
57H 6 H 1 1 2
6i17H 2 3 5
TIH8 H 2 1 3
8719 H 0 0 0
97H10H 0 0 0
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B 17 23 40

Table 1 Sex and age composition of the sub-
ject visitors in this study

R 1 MNREOM, FEEK

i ik ek et
20 At 0 2 2
30 4 1 5
40 1 1 2
50 3 3 6
60 4 5 9
70 5 8 13
80 #& LI I 0 3 3
&t 17 23 40
S 58.3 63.4 61.2
TR fff 2= 15.5 16.8 16.2

*PFEIE L AN W 2B S D RigSE o
BIA%, 2006 4E 3 H

Table 3 Address composition of the subject
visitors in this study
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Table 4 Means and standard deviations of the 17 THI scores in 17 male and 23 female visitors before
and after the stay (paired t-test)

R4 XMNRE: BHITASLIULH 23 A\ORESSOTHEL ZOEMRE : MiEHZHED T IRE

1 B 17 AiT>W T of 17 male visitors

&= fR R R AR Gtk EOE  EoOEMERE tfE p
1 2R 32.24 30.35 1.88 2.55 3.048  0.008**
2 R ZR 14.29 14.00 0.29 1.57 0.772  0.452
3 HEKE 14.94 13.76 1.18 1.67 2.910  0.010*
4 &AL 13.12 12.94 0.18 1.38 0.527  0.605
5 HfkE 12.00 11.65 0.35 0.93 1.562 0.138
6 VoW SIK - EERITH 18.29 17.00 1.29 1.96 2.721 0.015*
T OEHEM: - HANEE LS 19.65 20.35 —0.71 1.96 —1.484  0.157
8 IEREANLIE - *H A 21.88 21.06 0.82 3.15 1.079 0.297
9 5ok 14.82 13.71 1.12 2.18 2.118  0.050
10 B - Rt 15.24 15.35 —0.12 1.50 —0.324 0.750
11 s 17.76 17.18 0.59 2.50 0.970  0.347
12 AEFEAHAIT: 17.47 16.71 0.76 1.30 2.425 0.028*
13 KOz L RE —0.92 —1.21 0.29 1.08 1.115  0.281
14 DR NLRE —1.21 —1.62 0.42 1.03 1.672  0.114
15 FEEHE —0.42 —0.46 0.04 1.77 0.092  0.928
16 MERE1 (TD 0.22 —0.08 0.30 0.40 3.034  0.008**
17 BRERE?2 (T2) 0.05 0.14 —0.09 0.59 —0.623  0.542

2 I 23 AT W T of 23 female visitors

T TR R BRI Biath  EOVE  EoEtE(EE t p il
1 2GR 31.57 31.09 0.48 3.49 0.657  0.518
9 IFpILEE 14.35 14.09 0.26 2.77 0.452  0.656
3 HEKE 16.09 14.78 1.30 1.61 3.891 0.001**
4 &AL 13.26 12.83 0.43 1.53 1.361 0.187
5 JHfkE 11.74 11.04 0.70 1.58 2.113 0.046*
6 VoL SEK - BT 16.91 16.30 0.61 3.33 0.877  0.390
T OB - HarEE LS 19.48 19.00 0.48 2.87 0.798 0.433
8 IHIEANLIE « Kt A 23.57 21.74 1.83 3.24 2.701 0.013*
9 5ok 14.43 14.26 0.17 1.85 0.451 0.657
10 Bk - Rk 14.04 14.57 —0.52 1.20 —2.083  0.049*
11 g 16.78 16.48 0.30 2.55 0.573  0.573
12 ARJEASE R 16.96 17.22 —0.26 1.96 —0.639  0.530
13 Aoz b LR —0.82 —1.18 0.35 0.85 1.999  0.058
14 LORMLRE —1.76 —1.73 —0.03 0.85 —0.173  0.864
15 FEHIE —0.24 —0.38 0.14 1.32 0.514 0.612
16 BEREL (TD 0.25 0.05 0.20 0.47 2.066  0.051
17 fERE2 (T2) 0.14 0.07 0.07 0.46 0.785  0.441
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Table 5 Means and standard deviations of the scores for the “Eye and Skin” scale in 40 visitors, 17 male
and 23 female, before and after the stay (paired t-test)

x5 XREBLWOAN (B17, &£23) O [BERE] REICEENZELZDEMBICXT 382D FHEE
EZDEDRE : WEHBI5ED TIEE

&= BRINE AR SRtk ZEDI THE R A= t (& p
19 H»EhLT v 1.575 1.900 —0.325 0.474 —4.333  0.000**
49 H»MEIMT % 2.575 2.650 —0.075 0.572 —0.829  0.412
85 Hosfgw - B 2.425 2.525 —0.100 0.545 —1.160  0.253
88 F/AEWL 2.575 2.650 —0.075 0.572 —0.829  0.412
108 Heicrnzw 2.538 2.750 —0.275 0.679 —2.562  0.014*
6 FZRghg50 2.128 2.350 —0.275 0.816 —2.131  0.039*
31 TELOATEDPT W 2.675 2.725 —0.050 0.552 —0.572  0.570
63 LAZELANHES 2.897 2.925 —0.100 0.496 —1.275  0.210
99 RN S 2.800 2.821 0.050 0.504 0.628  0.534
118 KER»WY W 2.256 2.375 —0.175 0.594 —1.862  0.070
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Table 6 Means and standard deviations of the percentile values of the 17 THI scores in 40 visitors, 17
male and 23 female, before and after the stay (paired t-test)

X6 XABEWWA (B17, £23) OREREESNSA—EVYSIVEOTEHEEZDEDKRTE : Xtibdd
BED TRE
REBED A=+t v 5 1Vl (EANED

i fR R R LEIEE 20 EHYS SEEE S EEREE tfE p
1 2R 62.35 57.15 5.20 13.43 2.448  0.019*
2 IPRIRZR 55.00 54.38 0.61 18.15 0.213  0.832
3 HEKE 69.70 59.48 10.21 13.08 4.940  0.000**
4 &AL 57.28 53.53 3.75 14.09 1.683  0.100
5 HfbER 57.06 52.27 4.79 11.60 2.614  0.013*
6 V5L - BEFRITH 55.35 48.20 7.15 22.39 2.019  0.050
T OEREM - HarEE LS 54.65 54.53 0.12 23.46 0.032 0.974
8 IHRANLIE « * A 57.54 49.71 7.83 16.78 2.950  0.005**
9 15k 61.48 58.62 2.86 17.39 1.039  0.305
10 MesEvk - ik 51.88 57.60 —5.72 19.69 —1.838  0.074
11 EEE 54.55 51.40 3.14 20.76 0.958  0.344
12 ARJEASE R 56.18 55.74 0.44 14.84 0.188  0.852
13 (AOz L RE 55.32 49.18 6.13 17.06 2.274  0.029*
14 LOR ML RE 54.42 52.06 2.36 16.48 0.905  0.371
15 MEIRE 53.47 52.36 1.11 24.92 0.282  0.779
16 BARE1 (TD 57.58 50.03 7.55 13.82 3.455  0.001**
17 BRAERE2 (T2) 52.45 52.55 —0.10 15.70 —0.040  0.968
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Table 7 Means and standard deviations of the percentile values of the 17 THI scores in a control group
of 14 employees, 4 male and 10 female, before and after an interval of two to four days (paired t-test)

RT OMEE WEBEUUA:54, 10) OBHHAE2—-4BH - 2EO THI BERESS/NA—&V5 4
IMEDTHEL ZDEDRE : MiEHHIHED T 1RE

REEESD S —+t v & 4 il (EORED

i TR R LEIEE 20 EHYS SEEE S R REE tfE p
1 2R 68.44 63.14 5.29 10.17 1.950 0.073
2 ERER 68.55 62.87 9.14 15.21 2.250 0.042*
3 HEKE 74.78 71.50 3.28 11.47 1.070 0.304
4 [TEALFY 60.83 58.81 2.02 6.44 1.180 0.261
5 HfbER 71.37 69.84 1.54 10.14 0.570 0.581
6 V5L - BEFRITH 62.68 58.55 4.13 19.91 0.780 0.452
T BN - HarEE LS 44.56 52.39 —7.84 17.91 1.640 0.126
8 IEHRANLIE - * A 64.12 61.46 2.66 9.62 1.030 0.320
9 5ok 65.90 62.61 3.29 12.68 0.970 0.350
10w - R 46.40 46.43 —0.03 9.25 0.010 0.991
11 EEE 63.09 61.43 1.66 13.66 0.450 0.657
12 ARJEASE R 75.09 75.46 —0.36 9.82 0.140 0.892
13 KOz L RE 61.24 59.90 1.34 14.31 0.350 0.732
14 DOZNLRE 56.39 53.71 2.67 11.91 0.840 0.416
15 MEIIAE 44 .46 52.91 —8.45 20.30 1.560 0.143
16 BARE1 (TD 70.71 65.64 5.07 7.69 2.470 0.028*
17 BAERE2 (T2) 59.07 59.21 —0.14 8.11 0.070 0.949
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Fig 1. Case report : THI “Change in Your Health”
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