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Abstract

In this study, we considered the advantages and disadvantages of wearable devices,
which have become popular in recent years, for experiments and surveys of hot springs
research. Previous research have confirmed that wearable devices used as tools for measuring
vital data such as the heart rate before, during and after bathing, achieved excellent
workability, immediacy, and reduced cost. It may contribute to an increased sample size.
In addition, it is possible to achieve a continuous change in vital data, which can lead to the
discovery of knowledge that has been overlooked in the past. By expanding hot spring
research to citizen science via the distribution of wearable devices, hot spring areas that
witness a substantial amount of bathing on a daily basis will become a source of potential big
data on bathing. Furthermore, new information on the correlation between the use of hot
springs and health is expected to complement conventional hot spring research. However,
wearable devices present hardware problems, such as inaccurate measurements, low
battery life, short product life, and the uncomfortable sensation of wearing the device, as
well as concerns on privacy and misuse of personal information, which limits the potential
for performing a large-scale citizen science experiment. Thus, further consideration and
examination are required for the development of future technology and the implementation
in society.

Key words : Wearable devices, Hot spring evidences, Vital data, Citizen science, Implementation
in society
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W5 (B4, 2017).
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P—, BELVT—DOF— 7 ZHAEE VAT LAPREINRTWS (LS, 2017).

CDIED, BRI L CERERNKRFED 7V — 7 TIEHEEEN Lo By TR B L O
DX IMDOY 2T T TNTNA AREHT A% EIToTwd Guilis, 2019). F7-, HERT
TREEHE 20800 [BEEFH Y A2 M3y B 202 EZEEZRICI#HATYS, FEO
FHllT— 250 27 2R U CTHAPREIC R 2 FRi T8E L PHfTH 2RI HHMATH 5. BHiE
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HRPABIIHE L v —fin e LTI, 727 5 7T R ZHIHRRA T 7 &AL
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VLT TTNTFNRAAZFDOLDORFEFFE LTiE, AR LB RELTey h—F—F
ROVZAINYF [HEA M BT a—Fr—=T7—=F77 F#) »o6REINTVD

3.3 DIT7I77NTNAREREMRICAVZERE [Yunavil
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WCHb, 72T I TNTNA AR ENZZAOR TH 5 AR ORI L HERE & LT
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AW FHICITERF 19000 A& biEESNTEBY Gk, 2011), EHREZEZ S5 EY %A
BeInbL, BYRABICHEET LI LICRLT, YT I TNTFNA A% e Liz—Hofi%
TREABTIFICBOTHAFET IHATH 5.

8.4 TITI7TINTINARERAVEABEORBEZLAE

T LT T TNTFNA AT TR O MR ABIZBT B ERERORE % K5 M50z
ol HHEMEITZ) 2 M3y FELEDEAL W10 (Fig. 2) T, EHEROERRICE W THRERE 12
ZACHREET E BRI = 7 9 7V TN, AR RiEEICEAS L, KR <9 fEioiR GEREY L
W) AR L, RAEZENT =5 %) TV F A4 ZZHllE L7

FMEE LT, WEMERICAS L, FPERICEE2IRE TR NES 2 (KD, &K
WCEHEBGL TR 2 aBRIREEz e ST 2 (KGR, 20k, Bl2S L8), FRKLT
¥ 2 R EE R IR CIRINB 2 WET 2 (ABER). o —EOTEOBKICROTERRIEHICE
L, MEEOTIEZEYELZ. %5, HRMOBENI TR THERICE 5. &R OLEBS LS
BHEELTBY, ROLENMEICHL=ZFEE AHFBOMEEL 350m 13 ETHOEODRRIZZ
OBV L TV 2720, BEMIZWINSESET TREWETH 5. #FE 12 40NRILH
N4 -L14, 208114 50t 1 4, SIEE $EEd) 14 - BEA1LLATHA.

COFEBETIE, DEPBEERT 1240 9 @B AR ANBOR - 1 - BORMBZELT—
7 (%4 n=108) ZHPHITHLZ LD TH -7 (Fig. 3). IRIETFHMEIE, ANBIWICHAL
HFIZEAL, ABRIMETT2EA2H Y, ABRIEAR LD EEEANZSH - 72 (KT 86.8
=S ABEF 100.7= A% 91.8 #/4, p<0.001).

T/, RERILIC12H08BET— 2P LEb0 (Figd), BIXUOABHEILIZIHE
FIOMBABOFT =5 % L72b o (Fig. 5) & 2Lz HBRABOR - - BOFIHIRMA
HMOBHERZIIHZD (KBH L9 AT 382 AW 38), #%EH (AIGHT 6.1=> AWH 134>
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SIRTTFT—F b ED/HEZER LTI LEXH LD, ThaZLilwTh, RRABRKEOAERK
F=F B E LTy =27 I 7T, ZA0FMLIEE L, ZOWERIIREVWEEZOND.

MZT, YT I TVTFNA ZEAOBEN GRS E L THEBE SR L TWzods, Bk —
OB L ZBEEROE TV TH L. T2, T AOBEEHRPEA» SIS &0
FR %2 2807 B B b 7z,

—F, DT T TNTNA AR TRFZEICH VS ECToOMEE LCiE, LIl & 5 ICllE s
FEATE vy (FRICIE, S50, MAERREOBRES, TEOHMR, &%Wwﬁé&tﬁ%ﬁ
ENb. ABTEZETHREES B EIC L 2BRHHEC M ARSI, FFITRRICBNT
m%m;é%ﬁﬁﬁ%§hé.$£,%%%#ﬁot%®%%fi,ﬁm?77»fﬂ4x%%%
L7z % T CIBABEZIT, DTSRRI L D IRRAKICN S F7213KET 245, FERICHW
THROTNA Z 1 BIEDTH 1 BOBR AR THREELEIEL 2 2oz,

MEIEDH L 00, HEARTHENT ST 2T 5T NTF NS, ZGRRNROE LY — VI b
WHREEAD D, SHROMHRN LT ERIVEETHLLEZOND.

3.5 D7 I7TNTNARERVWERREZ 42—V 7 —COERES

HHOLOBMTH2RGSEOTO Y 27 b [IREZFM L EEFFEME T VHEE] <1, JF
W, PrHTH, SR HT e L, R LER), £ AAREN ARSErfasETREL.LOR
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HARTERZAL T — % & EOMP L PORBEIHOENR T W LD RS N7z,

4. T T I TIVFINA ZADOFEEEM & BEE

CCETOREBLIOERZD EIC, RKHEHTIEY 27 7 TNVFNAL ZAREBRFRICHNS ETO
Ay FRWREMEZZE L, —~ I THAEBLIORKICBITLHEIIOWTHbETERZIT).

4.1 TITITTIFNLZADOA Yy MHELUTEEM
(1) VEtkoln -

FFAY Y FELTEITONLDIE, FARERNEICBT 2 BIFRIEEETH L. HH L OER
f%riﬁmdﬁéj%wﬁtt.E%ktfﬁ%%i?ﬂ4x%ﬁﬁﬁmbfﬁb,M%K%L
TARL = —BARENPTLAETRY 5. FlZ1E, iR ABERTIIWRE 12808 hE
MR OB Z N T V7225, k% SIEEIICIERMZFH I AR —F — 2 EET 55T
Whotz. LarL, FHEELAETH- 7.

M2 T, ABREBRTRBENRPRKITE Vo 7 ITANY —REICBT BHENLEE % 595,
EROWIRE L — BRIV EDRIET 2R TELRDOF AL — & — 2SR 21T 5 EBRIZI A%

1w, 29 LAEEMOE S REMEICBWTINE TREL 5> TE 22 LRI
V., 72T T TNTNA ZATIEZOLRPAET, KEOHIZBEWTH MO ABH IR az%
CHARTEROWEIVFETH 5.

T/, WET— 7 HB Tk SN TRE - SR BT TH Y, oM THIEEEIIUE
KWL THA.

—J, BEOT =7 5T VF N4 ZAZMAERZBELTBY, £ oBETCIIFIHEOR> A
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N— b7 EHEEL, WET - I THH SN LA TH L. o T, WALV T
P TOEKIEROZALZ L THLF 2 v 7 TE DA, b L 0IAREREIZ A — V% SNS I
MRE S N7 FED% {, BEOFHAED T — & % HEERT 2 EIE— 0Tl v, 2ok,
FIZEGE R IR T O A — T X 2 MITHWDIZIE, A DY =7 77 VT N A E 72383 25 A
=T F T8 W BIFTHERT SRR HEBINT 5 LESD S.

(2) BIKEEDA G-

WIZETHND A1) v ML, S5 SN2 THAH). BHHORP LV 72RO
MTlE LI VBRHO T =8 35N, 54 L85 7HPELRT h o722 E TOEBROG AR
HEINB., F72, @HENLEZT -2 BB IHON5.
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