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Assessing the quality of study reports on spa therapy based
on randomized controlled trials by the spa therapy checklist (SPAC)
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Table 1. International Classification of target diseases in each article

Chapter ICDcode Classification Total no. and rate
(%)

1 A00-B99  Certain infectious and parasitic diseases 0(0)

2 C00-D48  Neoplasms 0(0)

3 D50-D89  Diseases of the blood and blood-forming organs and certain disorders 0(0)
involving the immune mechanism

4 E00-E90  Endocrine, nutritional and metabolic diseases 1(2%)*

5 FO00-F99  Mental and behavioural disorders 1(2%)

6 G00-G99  Diseases of the nervous system 1(2%)

7 HO0-H59  Diseases of the eye and adnexa 0(0)

8 H60-H95  Diseases of the ear and mastoid process 0(0)

9 100-199  Diseases of the circulatory system 2(4%)*

10 J00-J99  Diseases of the respiratory system 0(0%)

11 KO00-K93  Diseases of the digestive system 0(0)

12 L00-L99  Diseases of the skin and subcutaneous tissue 3(6%)

13 MO00-M99  Diseases of the musculoskeletal system and connective tissue 40(78%)

14 NO00-N99  Diseases of the genitourinary system 0(0)

15 000-099  Pregnancy, childbirth and the puerperium 1(2%)

16 P00-P96  Certain conditions originating in the perinatal period 0(0)

17 Q00-Q99  Congenital malformations, deformations and chromosomal 0(0)
abnormalities

18 R0O0-R99  Symptoms, signs and abnormal clinical and laboratory finding not 0(0)
elsewhere classified

19 S00-T98  Injury, positioning and certain other consequences of external causes 0(0)

20 V00-Y98  External causes of morbidity and mortality 0(0)

21 700-Z99  Factors influencing health status and contact with health services 3(6%)

22 U00-U99  Code for special purpose 0(0)

51(100%)

x 1 AEH TR
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(pts)
19
p=0.199

1858-2004  2005-2008  2009-2013
h=161 n=173 h=18)

Figure 2 SPAC score on the period of published year

All values were presented as means *standard deviation.
P value was tested by analysis of variance.

(pts)
19
p=0658
85
0
English Mon—English
(=47 {n=4)

Figure 3 The difference of SPAC score between English and non-English publication

All values were presented as means *standard deviation.
P value was tested by Mann-Whitney U test.

(pts) 5 = -0.054% + 10.904
19 r=-0044; p =0.761

*»

0 2 4 6 g 10 UF)

Figure 4 Correlation between impact factors and SPAC score

Correlation was calculated by Pearson's product-moment correlation coefficient.



Assessing the quality of study reports on spa therapy based on randomized controlled
trials by the spa therapy checklist (SPAC)
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2) Department of Drug Policy and Management, Graduate School of Pharmaceutical Sciences, The University of
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4) Department of Health Science, Daito Bunka University

5) Mimaki Onsen (Spa) Clinic, Tomi City

6) Japan Health and Research Institute
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8) Physical Education and Medicine Research Center Unnan

Abstract
[Background]

The purpose of this study was to assess the quality of study reports on spa therapy based
on randomized controlled trials by the spa therapy and balneotherapy checklist (SPAC),
and to show the relationship between SPAC score and the characteristics of publication.

[Methods]

We searched the following databases from 1990 up to September 30, 2013: MEDLINE via
PubMed, CINAHL, Web of Science, Ichushi Web, Global Health Library, the Western Pacific
Region Index Medicus, Psyc INFO, and the Cochrane Database of Systematic Reviews. We
used the SPAC to assess the quality of reports on spa therapy and balneotherapy trials
(SPAC) that was developed using the Delphi consensus method.

[Results]

Fifty-one studies met all inclusion criteria. Forty studies (78%) were about "Diseases
of the musculoskeletal system and connective)". The total SPAC score (full-mark; 19pts)
was 10.8+2.3pts (mean+SD). The items for which a description was lacking (very poor;
<50%) in many studies were as follows: “locations of spa facility where the data were

e &

collected”; “pH”; “scale of bathtub”; “presence of other facility and exposure than bathing
(sauna, steam bath, etc.)”; “qualification and experience of care provider”; “Instructions
about daily life” and “adherence”. We clarified that there was no relationship between the

publish period, languages, and the impact factor (IF) for the SPAC score.

[Conclusion]
In order to prevent flawed description, SPAC could provide indispensable information
for researchers who are going to design a research protocol according to each disease.

Key words: spa therapy, balneotherapy, randomized controlled trials, curative effect,
health enhancement
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Efforts of network construction of bathing instructors and hot spring use leader
for the purpose of social interaction

Kaori IKEYAMA", Yusuke OYAMA", Toshio MURAYAMA?

1) Graduate school of Niigata university
2) Faculty of Education Niigata university

Abstract

Medical expenses in Japan has increased for 10 consecutive years until fiscal year 2012.
One of the reasons is, that the extension of life expectancy is greater than the extension
of healthy life expectancy, so it is said that health care costs would increase in the future.
While it is medical expenses to squeeze household, Medical expense deduction can apply
by making use of the hot spring. If we do care at spa Facilities that Labour and Welfare
has approved, traffic costs and facility usage fee will be deductible. To become healthy
and deduction by using the hot springs which can be called the Japanese culture, we
should take advantage of it. However, those who use it is a few people every year. On
the other hand, hot spring use leaders are more than 400. I felt hot spring use leaders
as not been able to take advantage of the qualification. Hot spring use leader that they
can make use of for a national qualification, but do they use for what qualified? Is the
qualification useful? I investigate the current status of these. And I think that because are
there qualified personnel across the country, it should make the network. To this end, we
conduct a three-year research, and we report about the second year.
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Analysis of the thermal effects of bathing
Comparison of a hot spring plunge bath and home bathtub bath
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Fig.1: Hot spring plunge bath and home bathtub
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Table1 : Ingredient of the hot spring water

Non-
Positive ion mg/kg Negativeion mg/kg dissociation mg/kg
Component
Na* 124.9 I 0.3 H,Si0, 40.1
K" 1 Cl 13.3 HBO, 0.5
NH," 0.8 S0,” 0.2
Ca®* 3.6 HCO; 289.2
CO,” 11.1
Total 130.3 Total 314.1 Total 40.6

pH, 8.6; Water temperature, 56.8°C; Quantity of water discharge, 830L/min.

Date of Analysis, 10/Jan/2007.
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Table 2. Value of the 10-minute resting period before bathing,10 minutes during bathing,and the 10-,20-,and 30-minute

resting periods after bathing.

Befqre Bathing Aftc'sr Aftgr Aftgr
bathlng 10 minutes bathmg bathmg bathlng
10 minutes 10 minutes 20 minutes 30 minutes
Hot water 37.0+0.1 37.5+0.3 37.2+0.3 37.0+0.2 36.9+0.2
Deep body temperature Artificial chloride spring ~ 37.0+0.2 37.5+0.3 37.4+0.3 37.0+0.3 37.0+0.3
(°c) Hot spring 37.1+0.2 37.8+0.3 37.5+0.3 37.1+0.3 37.0+0.3
Hot water 33.8+0.9 34.9+0.7 33.9+0.7 33.6+0.9 33.5+1.0
Dorsum-manus skin temperature Artificial chloride spring  33.7+1.4 34.8+1.1 34.2+0.8 33.9+1.0 33.7+1.1
(°c) Hot spring 33.9+0.9 35.3+0.4 34.4+0.9 33.9+1.2 33.8+1.4
Hot water 69.6+9.2 92.5+10.0 69.6+£10.5 66.8+11.5 69.3+10.9
Heart rate Artificial chloride spring  70.9+6.0 91.8+8.5 75.0+8.4 73.9+9.5 71.7£7.0
(beats/min) Hot spring 76.6+9.6 102.7+9.8 79.8+13.7 77.0+11.9 77.3+11.3
Hot water 25.1+5.2 34.5+5.5 23.2+4.4 22.5+4.5 22.4+4.1
Arterial blood flow rate Artificial chloride spring  25.9+5.9 35.6+6.3 24.1+£5.6 24.0+£5.6 23.5+6.9
(cm/sec) Hot spring 22.9+3.7 37.245.8 24.4+7.6 23.6+4.5 23.9+5.1
Mean=+SD

Table 3. Comparison of the changes at the 10-minute resting period before bathing,10 minutes during

bathing,and the 10-,20-,and 30-minute resting periods after bathing.

Bathing After After After
10 minutes bathing bathing bathing
Hot water 0.5+0.2 0.2+0.3 0+0.3 -0.1+0.3

A Deep body temperature Artificial chloride spring 0.5+0.3 0.4+0.2 -0.1+0.3 0+0.3
(°c) Hot spring 0.7+0.2 0.4+0.3 0+0.2 -0.1+0.3
Hot water 1.1+0.8 0.1+1.0 -0.2+0.8 -0.3+0.8

A Dorsum-manus skin temperature Artificial chloride spring 1.1+0.9 0.5+1.0 0.2+1.0 0+0.9
(°c) Hot spring 1.4+0.7 0.2+1.0 0+0.9 -0.1£1.0
Hot water 22.9+13.9 0£5.0 -2.84+7.3 -0.3£8.1
A Heart rate Artificial chloride spring  20.9+11.5 4.1+£7.4 3.0+£8.7 0.8+7.2
(beats/min) Hot spring 26.1+7.0 3.2+7.8 0.445.1 0.746.1
Hot water 9.4+5.3 -1.9+4.7 -2.6+3.5 -2.7+4.1
A Arterial blood flow rate Artificial chloride spring 9.8+5.4 -1.8+4.5 -1.9+3.3 -2.445.4
(cm/sec) Hot spring 14.3+5.1 1.5+6.2 0.7+3.6 1.0+5.3

Mean*=SD
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Fig.2 Deep body temperature

Comparison of the changes at the 10-minute resting period before bathing , 10 minutes
during bathing, and the 10-, 20-, and 30-minute resting periods after bathing.
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Fig.3 Dorsum-manus skin temperature

Comparison of the changes at the 10-minute resting period before bathing , 10 minutes
during bathing, and the 10-, 20-, and 30-minute resting periods after bathing.
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Comparison of the changes at the 10-minute resting period before bathing , 10 minutes
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Comparison of the changes at the 10-minute resting period before bathing , 10 minutes
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Comparison of serial changes owing to the 3 types of bathing after the 10-minute resting period before bathing, during
bathing, and resting period after bathing.
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Analysis of the thermal effects of bathing
Comparison of a hot spring plunge bath and home bathtub bath
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Abstract
[Introduction]

Thermal effects and increased peripheral skin blood flow are the major effects of hot
spring bathing. In addition, studies on thermotherapy indicate that the effects include
increased venous return volume due to the hydrostatic pressure and hyperthermic effects.
In this study, we performed a comparative analysis of the thermal effects and peripheral
blood flow rate between hot spring plunge and home bathtub bathing.

[Subjects and Methods]

The subjects were 10 healthy adult men (mean age: 25.2 years). They bathed for 10
minutes in bathtubs at 41-42°C. The bathing locations were the eighth floor plunge bath
of our hospital (approximately 1700 L: simple alkaline hot spring) and an indoor bathtub
used for rehabilitation of activities of daily living (approximately 300 L: hot water, 0.1%
artificially chlorinated spring). Thus, comparisons of the effects of 3 types of bathing ,
namely hot spring water, artificially chlorinated water, and hot water bathing were
performed. Measurements of the maximum arterial blood flow rate using the Ultrasonic
Rheometer Smart Doppler 45, deep body and surface temperatures using the deep body
temperature monitor core temperature CM-210, and pulse were obtained serially after
a 10-minute resting period before bathing, after 10 minutes of bathing, and during a
30-minute resting period after bathing, using the value obtained after the 10-minute
resting period before bathing as a reference.

[Result]

The comparison of the effects of the 3 types of bathing at 10 minutes before bathing,
during bathing, and after bathing showed that hot spring bathing significantly increased
the maximum arterial blood flow rate and deep body temperature after 10 minutes of
bathing. The deep body temperatures of the hot spring group were significantly increased
after 3 minutes of bathing, suggesting a rapid warm-up. As for the thermal effect, the
deep body temperature during the resting period after bathing significantly increased
until 13 minutes with hot water, 16 minutes with artificially chlorinated spring water, and
15 minutes with hot spring water, compared with the temperature at 10 minutes before
bathing .



[Discussion]

Bathing in a hot spring plunge bath resulted in a higher increase in body temperature,
greater maximum arterial blood flow rate volume, and rapid warm-up. Owing to the
high volume of hot water in a plunge bath, there was a negligible decrease in the water
temperature, which indicates the benefits of the high thermal effects of a hot spring
facility. In addition, the thermal effects of artificially chlorinated spring water in the home
bathtub lasted for a longer duration than that of hot water.

Key words: Bathing , Hot spring plunge bath , Home bathtub , Body temperature , Arterial
blood flow rate






WHEREE ARk Bt > 5 —.

BIENRIREZ AV ERIERRBIEAEICX TS
BREGEDAMNEICET MR

Efficacy of balneotherapy for the patients for the osteoarthritis of the knee
- A prospective randomized study -

HEIE RO Sk BIBIEE AU EKER

il

(4

(Fx=&BM]

LR BEE I K 0 BB R 2 AT 2 BE
WEHAREIT800 T A EHmESNTND, TFE
DifEIE L LT ik (NSAIDs, COX-2
BRI ERS) PWENTH L0, BIEROM
BRI NTNWD, —J, EEPEGRE LT
R EOERBENHRE SN TN, ZOEWN
RS & RRMEICOEAD ST, B HEBIEIE 10
TEMRICOVWTHAELZIET > ADEWH
BilBRIIM D TH 5. AHFEOHNT, ZRE
TR BA ETAE SR 1o U TR R IR 2 T U BA T
WP ORIEMET A M1 22 ET DI LT,
T BRI K DS RN IR 2 & O BHERIC it
WNTHILETHS,

[(7i%]

HIERIZ X W D Wbl 22 L TS EBIERE
HIfEZBEL TWREFIIBNT, I A
SR EERE & IRR AT/ U IR SRRTE
TS 2 I [ DR SR IR 2 BN OOl SR i sk C 3
FRELOEBEDO D 170, FHEREERITIX
Mt U7av, &I URtaR: Or AR &
2% TA%) O, 7)o s
Z 119 DRI [FIRF I EREL U 7= B B H D SAE
P M > (IL-1 8, IL-6, TNF-«) %
E L7z, [RIFFIZIEIE VAS score ® BIARE, 238
Mo 20E, HFE L=, 28 TR 21T
W, RSEBIEIC K DR AR L 7.

[((BFEREER]

IRA DL 26, RAELHIZEHTHO,
TR, REEIRIE, REET Tk
J14 >, VAS score IZHEEZZRDIZM> Iz,
IL-6 & VAS scoreld, {IRA DB FILIC
FfGIF I EE U 2 BRI ICIX 2R T U 7z,

€=

BRAEDE ZA, RRIET, BT -
J114 >, VAS score #£iZ. £ DB ERPIRIENE
AZERTITIEE > TWiR, AR EE 2
TEHEBHA RITA BN THEFEEDR)
RICODWTIEIAHETH 5, % bR 5E %
I, TEF > RAOEW KRG 2 ET 5,

. HTREEM

2TV IR B BTEE 2 9 % R 1 2 1T 2400
AN ZDOBIEREF T HHEFIL800 T AL
WEINTHBY, HEERCEEZDZSTE
BTH5, IfFOHRBEEE LT, REREITIE
PR (NSAIDs. COX-2# N HEH L),
SLHEE. B 7)bO RS EEEEN R
TH DM, EYEEIC D W TIZNSAIDs &5
LOREROMES %<, BEBEFERNZKR
TEDEEREFNICOREEF A%, —7F. ot
A 8 T 70 S BETE o6 U ClRIRBIE N AR T
HBEVNIRENLFEETH VM. TOEN
JES & RRIEICHBED 5T, AR EE I
TEHRICOVWTHELZIET > ADE N
BRI DO TH D, 2DIFEAEITZVASS



WOMAC score 73 & D H 35T IR FEAf D A 12 X
D LA TIRRIBIEOAIMEZ R L TSI
TER,

AR OHIE, BEIZED D W22
TWASEREREAFIREZBEL TWSEETE
MWERER T 2EE%Z2. 724 NTHRREER
EIER BRI, IRREEREICIX 236 R
Dilit SR IE 2 e N O Sk i g% CE Ak L o
REOD TV, 2EFITH LR RFEIEIT AR
ENMABO B 7))L O BT 2 it T3 DK
(AR ICEREX U 7= BB TR D SIEME S A S T A
> (IL-1 8 ,IL-6, TNF- o) ZHIE L. 28T
et 95 2 & T REEIC K D3R &M
WNITBHIETHD, AFRITKD. ZRIERKEE
HE IS VIR RBIEDN L DR TH 2 Z &
AREINIUL, KBIELTWDERZLDEZLOD
BENEEICHAT S 2 & THmRNEST
& ERBFNICOAHTH 2 BN D 5.

. Ak

KT, HIEITEQ S HFEEEICB W T, 2k
ik Be BT RE 1Tt U AR R IR IR DR R & 72 % JR 3 30
BITH D, ERIEREBIETE DT EE. #IH.
iz & U, TR ZR<, HREIC
KU, HEOEBE, NEKOERRIZDONTX
ETHAL R ZEE,

FHiFEZ, ERMRE T >F LN O I
ST D, Ok 70 2 EERIETNTE S+ iR R
E1561 15 GREFIEAVE) Q7)o Vi
RESINTES DA 1561 15 (EIREEELED),

wREEIL. AR E D D 9K DR R L
faa% iz Tz 3[mLA . 2@ AETT (11830 4
38EDIRIRE) T 5, 2FIN5. T ARTEN A
(2 D206, BIEREREZ 1T, BIHK
HORFEEY 1 M1 > (IL-1 8, IL-6, TNF-
o) OBLZRHET 5, 2B, BIFWERNICD
WTIE, 70 B EINEN R IC T 5
0, FHICKZEMREIEN, RSN/
RIS T <IT—80° M EEIC R L. ELISA
BIZTTHA A 2 Z2HET %, BINFEEEE

ELUT, BESMBIEEGTd 5. VAS score %
eI B i gE Ry & 238, TAKL 7 H. 3
H®D 41, HIET %,

2 BERI D LR 2 T ARV L. IR R IETR
DHIRIERN I % 574 L 7.

. #R

BFEOEZA, HWEAOHIT 26, RREL
BII6HITH D, FEMITHER. R e 2R
WHEBEREZRDRN S (FD. £/2. RIE
Yy b1 > (L-18. IL-6. TNF-a) &
VAS score IZDWTH 2B THERZEZED
mino 7z (£ 2), 11L-6 & VAS score (IZDW T,
RRA D BELBICED ST, 2FIToMIC
L 2RI T 258807z (K1),

Iv. E8

AR ETE W T 2EEED D B, JE#
WigiE & U TEDR K DIRREE MG SN Tn
LM, EOHMRICOVWTHELEIEFT > ZAD
EW LG BRI IEE ITH A Td %, Verhagan 5
¥, Systematic review [IZHWNT 7DD study &
FEOTHEL TV VA, RBBEOD FIIR
BHEHME L Tnd, T REBEEDORREND
% L L TW5, Forester 5 ? %>, Fioravanti
5313, Randomised Controled Trial iz & ¥ i
REEOEBRBAEIEEZR XTSI T NS
VAS score %> WOMAC 7z & BT IR GG 12 &
IR TdH %,

H AR 22 O BB EE T 1 R
TA BT DRBBEOMEDT L,
HIMICQOLKHEICAER TH D L., HELE
EiXC ABCDIICHEH &/x>Tnws, %
72, OARSI (Osteoarthritis Research Society
International) ®H A K51 22 Tid. 85D
LR EE 1ok LTI, Y (appropriate)
N, BEESBEMICHL TEAHEE
(uncertain) &Ed# SN TN 5,

MRRFEE YA DA T DWW TR /=iy
WA INDD, IXRTMEFOTA M HA



COWMETH D, Oyama 5 O3B L AL E
FITBUT D REETIL-6, TNF- a DX 2.
Ingo © 713 R E 1L B HE A R 1T 0k 9 % 1 S
{ETIL-1, IL-6, TNF- o ® X F %, Bellometti
5 91328 T Pk s B 9 BR % T IL-1, TNF-a O
KT 2, ZNENHEL TS, L LEAS,
WEBEE N D BE IR DB 1 R 1 > DT D
WTIRRZZHEFIX E R0,
AFRERN S, BED & 2 AR REI
FEITHR S 2R BEEOEMNIR. ELERETH
%, ShbuGE Nt MEiwhoY1
NHA TR B A 2T B,

V. #E#

B B EE 120 S B SRR A OB R &
WEBIEMIR TR DY 1 b A A T K B ikl Tar
iL7=M, BEDEZA, £ERETH D,

St BNR IR HERE SRR, ERIE A NS
g 2 8d 5,

3k

1) Verhagen A, Eierma-Zeinstra S, Lambeck
dJ, et al. Balneotherapy for osteoarthritis.
A Cochrane review. J Rheumatol 2008;
35: 1118-23.

2) Forester R, Desfour H, Tessier JM, et
al. Spa therapy in the treatment of
knee osteoarthritis: a large randomized
multicenter trial. Ann Rheum Dis 2010;
69: 660-665.

3) Fioravanti Goto Y, Hayasaka S,
Nakamura Y: Bathing in Hot Water,
Bathing in Japanese Style of Hot Spring
and Drinking Green Tea May Contribute
to the Good Health Status of Japanese.
J Jpn Soc Balneol Climatol Phys Med
2012; 75: 256-266.

4) ERVERBARTHE BETARIA 2 mk
i 2008; 83.

5) MecAlindon TE, Bannuru RR, Sullivan

6)

7)

8)

MC, et al. OARSI guidelines for the
non-surgical management of knee
osteoarthritis. Osteoarthritis and
Cartilage 2014; 22: 363-368.

Oyama J, Kudo Y, Maeda T, et al.
Hyperthermia by bathing in a hot spring
improves cardiovascular functions and
reduces the production of inflammatory
cytokines in patients with chronic heart
failure. Heart Vessels 2013; 28: 173-178.
Tarner ITH, Muller-Ladner U, Uhlemann
C, et al. The effect of mild whole-body
hyperthermia on systemic levels of TNF-
alpha, IL-1 beta, and IL-6 in patients
with ankylosing spondylitis. Clin
Rheumatol 2009; 28:397-402.
Bellometti S, Giannini S, Sartori L,
et al. Cytokine levels in osteoarthritis
patients undergoing mud bath therapy.
Int J Clin Pharm Res 1997; 17 (4): 149-
153.



BRAEYE ARELE
n 6
F 5 59.5 (55, 64) 63.1 (52~178)
FEE == EAR 35 4H 37+~ A
X1 2BOER. RiBFRIMN
BRREYHE BRELH
Owk 240 + 28 217 + 135
IL-1A3
2wk 250 *= 7.1 237 + 168
REEH A DAY L6 Owk 398.0 += 280.0 939.7 + 1029.1
(pg/ml) 2wk 2180 + 28238 2454 + 2989
Owk 1.1 = 0.1 20 £ 15
TNF-a
2wk 1.3 13 + 04
Owk 72 £ 5 76 + 8
VAS score
2wk 36 + 18 45 + 20
R2 2BOREMY A M4 > & VAS score DHEFE
3000 90
\ 80
2500
\ 70
2000 60
\ .
1500
\ 40
1000 30 ‘
20 \
-_"p
500 - .
10
-_y -
0 - 0 .
Owk 2wk Owk 2wk

11 (a) BEGEDOREMSEY A MhA 2 (IL-6) DR
BIRILERB VR, RBIERELE

(b)

(b) VAS score D##%




Efficacy of balneotherapy for the patients for the osteoarthritis of the knee
- A prospective randomized study -
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Abstract
[Background]

There are 8 million patients in Japan who had gonalgia due to osteoarthritis of the knee.
It have been reported since ancient times that spa therapy is effective for patients with
osteoarthritis as a non-drug therapy, however there were few high-evidence RCT. The
purpose of this study is to compare the efficacy of balneotherapy between groups with and
without spa-therapy by measuring the inflammatory cytokines in synovial fluid and VAS

score.

[Methods]

The patients with osteoarthritis of the knee in Shirahama Hamayu Hospital were
randomly divided in two groups; spa-therapy group who were treated spa-therapy for
two weeks, and non-spa-therapy group. Synovial fluid were collected at 0 week (pre-
intervention) and 2 weeks, and IL-1B, IL-6, TNF-o were measured. Pain VAS score were
measured at the same time. We statistically investigated the efficacy by the comparison
between two groups.

[Results]

There were two cases in spa-therapy group and six cases in non-spa-therapy group.
There was no significant difference in age, follow-up period, inflammatory cytokines, and
VAS score between two groups. IL-6 and VAS score in two weeks were decreased more
than those in 0 weeks in all cases with and without spa-therapy.

[Conclusion]

Spa-therapy has not currently showed significant anti-inflammatory effect by using
synovial fluid cytokine and VAS score. It is uncertain about the efficacy of spa-therapy in
the treatment guideline for osteoarthritis. The increase of the number of subjects in this

study is expected.

Key words: cytokine, synovial fluid, osteoarthritis, balneotherapy, RCT
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Effect of Bathing in Hot Water for 24-hour Ambulatory Central Blood Pressure

JOJI ISHIKAWA, MD, PhD "

1) Division of Cardiovascular Medicine, Jichi Medical University School of Medicine

Abstract

[Background] Japanese people take a bath every day and it is important to prevent
Japanese patients from drowning due to hypotension. We evaluated effect of bathing in
hot water for ambulatory central blood pressure.

[Methods] In 28 hypertensive subjects, we performed 24-hour ambulatory (central) blood
pressure monitoring (Arteriograph24, TensioMed, Hungary) twice, with and without
taking a bath.

[Results] The mean age was 65.5+9.7 years and 46.4% was male. Clinic blood pressure
was 131.2+12.6/73.0+7.5mmHg. The patients took a bath for 33.6+13.6 minutes including
the time they took off and put on clothes and cleaned their hair and body. The temperature
of bath tab was 40.6+1.5 degree. Among the 28 patients, data of pulse wave analysis was
available before and after taking a bath (average of 3 points) in 20 patients. The reduction
of central blood pressure caused by bathing was greater than that of brachial blood
pressure (brachial blood pressure, N=28, 139.1+21.0 / 80.3+14.4 mmHg to 131.1+16.2 /
72.0 £10.7mmHg, the reduction 8.0+17.5 / 8.3+9.6 mmHg, P=0.023/<0.001; central blood
pressure, N=20, 140.7+26.7 mmHg to 127.7+18.4 mmHg, the reduction 13.0+22.6 mmHg,
P=0.019). The reduction of brachial blood pressure was observed in mean arterial blood
pressure (8.5+12.1 mmHg, P=0.001), but not in pulse pressure (-1.0+9.7mmHg, P=0.60).
Additionally, the reduction of central blood pressure was affected by the reduction of mean
brachial blood pressure and reflection wave from peripheral arteries (i.e. augmentation
index, AI) (the reduction AI, 10.4+10.6%, P=0.001), but not by the reduction of pulse
wave velocity (0.1+2.1 cm/sec, P=0.88). However, the nighttime brachial or central blood
pressure was not different between the day with and without taking a bath.

[Conclusion] Bathing in hot water reduces brachial blood pressure, and the reduction of
reflection wave makes the reduction of central blood pressure greater than that of brachial
blood pressure. We need to pay attention to the fact that the reduction of central blood
pressure is greater than that of brachial blood pressure in the management of hypertensive
patients to prevent them from drowning in the bath tab.

Key words: Central blood pressure, Bathing in hot water, 24-hour blood pressure monitoring,
augmentation index, pulse wave velocity.
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Effects of exercise and hot spring bathing during holidays on mental
and physical symptoms of stress among office workers
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Study of integrated research & education system for thermalism in Japan

Shigeya Mori", Kenichiro Hoshi", Sumito Goda" ,Yuki Tarui?

1) The Forum on Thermalism in Japan

2) Nara Women's University

Abstract

Upon the several factors such as changing of social environment and globalization of
Thermalism after the Great East Japan Earthquake and Tsunamai , it has been reevaluated
that the Onsen as an integrated and native source of health and life based on Japanese
traditional and spiritual culture harmonizing nature. This we named tentatively ‘the
capitalism of life ,"might be therefore the new ideas integrated education system about
Onsen. And the total concepts of “capitalism of life" might be integrated at The Oshima
Academy, composed by several academic and science organizations such as medical,
cultural as well aslocal administration and management of modern society. We are studying
how to promote these ideas to be supported and understood by not only specialists but also

by the general public in Japan.
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