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The Influence of Interoception on Skin
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Abstract

In stressful situations such as presentations, symptoms such as a racing heart and cold fingertips may occur. These sensa-
tions are referred to as interoception. Biofeedback-mediated regulation of physiological signals may be influenced by such
interoceptive sensations.

In this study, we employed a low—cost skin temperature biofeedback device that can be easily used at home to examine
the effects of a three-week training program on skin temperature regulation, and we simultaneously investigated the influence
of interoceptive sensitivity. The study was divided into two phases : (1) home-based training and (2) efficacy measurements
in a university laboratory. During the home-based training phase, participants performed increase training and decrease train-
ing for three weeks. In the laboratory efficacy assessments, to verify the effects of home training, four measurements were
conducted at one-week intervals. Skin temperature was measured on the volar side of the distal phalanx of the second finger of
the non-dominant hand. Interoceptive sensitivity was assessed using the Multidimensional Assessment of Interoceptive
Awareness.

The results showed that even within a short three-week period, participants’ ability to regulate skin temperature
improved, with a particularly pronounced increase observed during increase training. Moreover, control performance enhanced
with repeated sessions, and there was a trend toward greater skin temperature change from the second session onward com-
pared to the first. Additionally, sex differences were observed : males exhibited greater skin temperature changes during
increase training than during decrease training, whereas females did not show a clear difference based on training direction.
Furthermore, higher interoceptive sensitivity was associated with better skin temperature regulation performance, with indi-

viduals demonstrating greater bodily awareness tending to achieve training effects more readily.

®. Key words : Interoception, Skin Temperature Biofeedback, Autonomic nervous system activity
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1. F&EEN

1.1 ARERRELE

WELGM % EDOA N L ARWTIE, OIESFF FF9
b, FRENG T bR EORERPEL L. 29 L&
RENZHFEIEE V) [1). NEEEIE, RIE R
FHRLEERERETHY), RATRAI IV ARLTHRAY
ADOFEIZ LS ED B [2-4]. O F ) NZEKEIL,
BRDH BT A BRBEICEIL L, HEMEE R 572
HOFMEL LT, EHERE ERNKOEOEEL %
fToTwbEZOND. 7z, BAIBHERGREZ
b E RN ED Z I U 22RE R, HRICRT SR R R o
AN Z AR O IE A 70 LB & A IS B THLL Y 7 1%
HEHS>TWALZEDVHLMPZENTS [5-7]. B
B, MofEaim & Ml 2880 28 o Twnwb 2 & T
MHNTHY, TOWENIMARORED G ED) - 38
mra A, EEYGE, AE - EEZR STRA S LT
W5 [8]. F7, WEZRREIIVEREREE ) S O L Bl
GL, FENZEERBROEEZ LA T 2EELZERNTH

EmLohTwsd [9]. L7zdto T, WEZAKEITIHE
BB ROZHFICLEEE LT, LFOREAHN=X
LAEROREMEE LT, EELRKETH S.
1. 2 NARABREOETIrE/L5TURY

WEZBEREICIBAEL DY, ZOKTIEISFEFSEL
DR - BRI E & B L CTw 5. Pollatos et al.
(2009) DIFFETIE, ) 2BEADOFWEAICB W THZE
BERENMEWT &R I N TEY [10], Furman et

al.(2013) 1BV T, K9 DOWERERFICBVTNE
RIRE O T 2 E RIS O B X OV B P R &

ML CTWwa 2 et shTns [11]. €512, M
FEANRY & T ABEE, A KTRE, EETEREE, Rk
BHAIRIE, AEL TR E 0 9 & M4 k8 Joph
EE IR, NZREEIE W 2 & AR
éhfwé[mﬂm 2, BFEOWIRIEE % Rk

HEAMKT § 57210 Th <, GEREREOREARIE
@%@@F%%ﬁk%#i@@%%ﬁ%t Sl r
L TWwWa, F72, WZHEREOMK TR RS
Ei%f,%@%ﬁ%%%@@%kwot@%ﬁtwﬁ
FARE SN TWS [17-19]. ZhiEREZ2 S kL
<V, HEVITHEREEEZIEL CR#ELOLWIRER R
F. B IERBIBREO AL, B 2B S0mm, Z2E L
MY 5 L, HENZEEOMHBENIMET T 5720
FEATRERE R BRI B X O AIfERE LS 2 T3]
BEVEDSH B [20]. L7275 T, WZAREIMERWE &1
K2 THSOHEKIZHK | THHE2F TR, LR
WCRAEEW R A7 BHERD D D20, REHAMAR
W) R FEl 5 CEEZETH 5.
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1. 3 RZRBEOEELEHIES
—HT, WEREBRENREWIEEIL, AT T4 7%k
R OB A S P& 2 B3 RRHINY EHM & 3 U TR IR
2L, Mgz EETE 5135, #EYRY A
7R LW Ly, £ TREEZZT5
[21-23]. 1HE)ECIX, S (2013) DA 7 >~ Mk
FOFERD S, WA WAL SRR 5
5tLTHEL B AH T 4 TR OBEEDFINTTREMEATE 2
S, MREMEMAYMR N EAME IR TWwS [24]. F
72 Terasawa et al. (2014) 1%, WZRIEE & M 0GR
OB E R LR, WEZRIRE mw@Ai%~
BLAREL LRI L TRURICIET 5720, &I
Ol 7 AL % WAECIBIR T E AW REE SR S
[25]. & 512, Imafuku et al.(2020) OWFFETIE, L%
HORENESWEANL, BloREEBMEES NS 2
2:75‘3?)0 SN ) vN—N VA 2 — g
HFHTDHIEIRBRENTVA[26]. ik,
mb‘Wxﬁ!E&’_" THERRGR OB ER L& & H12, HE
OTEEPIRE 2 BYNICHR L, s ABRO ML ik
THEGREZ RIS T 2 EELERTHL LV L. F
7o, AR R T, OAZEIDTE W ANENZ AR
MHEWI ETHMHNTEY [16], Lischke et al. (2021) ®
WEZE T, OB ATE AR LA B AT & 50 R
FATHI R DSE Y BT B 720, NZEBE DA
CHEGE LTV EEIEHVWI EIRENTV S
Dﬂ COEHE, DHEEDOARE ST, AL
WKHHGTLHI 00, NZHFREOR FIEHERIC
EELHEEZRZTEVZL. 2L, BOHNZEKE
LT LD~ BREOAZ L 5T bIF TR AW
Schandry (1981) DHFZETIX, WZERBALATE WA X
THEARBRDOREE DS <, AL ZH KL A5 5
EAVRIBEENTWA [28]. F 72, Domschke et al. (2010)
DOFFETIE, NEBEOHEICNZHEESHEG L Tn»
HUREMEARE 4 [29], Richards et al. (2003) D52
T, FEERR S= v ZBEICBWT, NZARE DM Fot
MBI EWEINICH L EAVRENL[30]. 2% 0,
B REREO MBI H R OBRER 2 FR L, AL
TEEIOBREI UG Z B SRR H 5. 0 X H 1, Nz
RIS @méu ZORELE L BT, LB S
Nanig um%ﬁﬁ@@ﬁé%fﬁ®%kkwou
x&%WWLTwé L7255 TC, NEREELZEDD
TR, ZORKE %w#L%w ZHIEL, AR
DT EERET 00, NZHEREOBEZRKILT %
IO CTHETH 5.
1. 4 RSEBEER NI AT — KNy IHE
29 LEWNZHEREOERDILL Biksh b, N
HEEZHZ 5P ER 8Nh>23H%. Bornemann et
al.(2015) &, 3 4 AIC¥E B AL AN &GN FIC%
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H.1L7:Z2 &% [31], Mehling et al.(2018) 1%, LHYAME
A b L ARKi% (Post-Traumatic Stress Disorder, LLAF
PTSD) % &9 BEENICHBFEH R IF, <4V F
TNVAAZMAEDEIREEE) 70 7T A% 12
FEhti L7245, NSBEEOAL LT, RIYT4 Tk
MIRBICKELREHZELALN L Z2HMELTVAS
[32]. T 6%, wIhd [HE~NOKRDOE] %
AT Z M ZFEHLL, BINE DB RO LI DO F)
ERHOHFTA A=V LODEELXIANTART 4 AF ¥
VRMRIERZ & FBINICHAREEEZ A A=Y DD
FEEEZMTS I E THZHEBREL HO LN REMEEZR
BLTWwWb., —HT, N{F74—FKNy 2 (Biofeed-
back, JLF BF) & o THZHEEZBIET 2 A L ik
HENTWS [33]. #121E, Meyerholz et al. (2019) 1,
DAL IEMICRERES 5 BF 2wz b L—= 2 7
X0, DHAMERSEAFEICHLELZEZHIELTY
% [34]. BF &, &BINZHHE F2»0ICHKE5%
WHALTE 5720, IFH RN TOEILE L Y
BICFH LR T VHEIRELFEHTHL E VD, OF
D, NEZEEELZEOAT 7O —FELT, ok
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EICMETE 200 MO TEETH ), NZABREL
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BB L AR LR O E P HEHEEOMFFICH D> TH
D, BFIZZh O OFBERREZREE 200, ToBE %25
OHFEE RTINS [2]. 2F D) BFIE, FEN
AL & BN R RE L OIS 5 A LIZAD
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DOFMEFELLEY I B, LarL, RO BF HEERIE
g LEAEDOBIME S 2SBREL 1), EHOBIRE W E
VI EERZ TS, 51, NZHEREOBE,TS
BF J#OR R A2 ME§T 20 L2 5 IcEH SN T
BOT, FICHEANE T THENICHAZITV, TO%
L% B L 7-0FgEplid b TRON TS, 22T, &
H - KB (2025) 2SBA% L7z 3 2 b iR BF 26113,
AT A MRYHa A 2L, NEEKE ML —=
VI ERIDVEELRBOICTLIWEEEREL TS
[35].
1. 6 KFAROHE

Yboimhzzid, RS TESISINBIAT 2
AT X R E IR BF 2& 2 T, 3 0FIA K §
RIS 2 2B I onwTHRTA I L2 HME L
72, EHICHZHRBHE OB OWT S FIR KRG L 7-.
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2. 5 &

2. 1 EEBRShE

KFEA A (BUET4, K84, VIR 21.4 %
(SD=0.83)) =FEEBM#E L L.
2. 2 {EFAMER

EH - B (2025) Ofka A - REER BF 2 % 45
10 BHW 72 [35]. AREED T 1 — K3y 2 (Feedback,
DUF FB) #fkix, 3 CTHo72. 12HOMEFBIC
LED 74 b2 w7z, R EARIRS ST L, T
R E < BAT L, Bl iROZBERIS L TERZR,
BRI L7z 220 HOMEFBISHSL T4 AT LA &
Wiz, TATHICR N (C) 2R LT, 247 HIZHE MR
Zfbm (C) #FR L7z BEHREFBICIEX, A¥—F—%
M7z, B2l AR 12 500 Hz, T KR 1X 1000 Hz @
C—7Ex R0z B, EMEEtEOFINE 1/
MECTHEBL, Zofiz b L ICHBER FB ofl# %217 -
o, YA YT EOTREIFIATO RN 72 B
FHERZ, WEH O PC & BF #1i& % 3m @ USB 7 —
TNV ENLTER L.
2. 3 AIRIEEZ

I EFOLE2HBBPMME Y, FHEANE L. £
DO, ) =T T u imEE % LM35DZ (TO-92 1 )i
Hik sy r—32) oK%, #5894 7 (KM303CA, PLUS
) G TRHIEAICERRE Lz, £, WEok
BEREOREZHWIC24~26CHREICR D L) T T
> OUEE & R L 72,
2. 4 DIRIEE

NZEREEZMET B 720, NERBEANDRITED
% WICHYEHE (Multidimensional Assessment of Interocep-
tive Awareness, VLN MAIA) # w72 [36, 37]. 8 H¥
RHEHPOHEEIN, “Fo/l W ~" 028 H5 "D
6 Th Tt L7z,
2. 5 2FORFrT1-)b

AWFZEIE, (1) KRFOFEBRZIIBT 208 ME, (2)
HEToOHRE, o280 7ot 2125715 (Fig.1).
HETOINMTIEE, ETHmoIME 3 HEFHL 7.
KFETOREHETIE, HETOINBREZHERT 572
¥, 1AM EZE4 MoRE Z1T- 7z
2. 6 KETOMRATE

RETORPEMEICBI 5 FEBRA 7 ¥ 2 — V% Fig. 2
R L7z F9, 70 RBEORHIIN 2 ) 721, 5 501
ORI EFERL 72, BT 2 0 MoKEZ AR, T
O 7 S FEFE DRI %2 3%\ T 727, 5 4o~ Rk %
FhE L7z, S 512 5~10 5 OREE, MPRhHE % MRS
57:0, IR Z ANBEZTHE1 Yy ¥ a YFEhiL
720 F72, BHEMEOME DL, FEEREIMEE I MAIA ~
ONE T 72,

2026 4F - 53% - 1% s (s)



Weekl1

Week?2

Week3

* | > x|

* | >*

Measurement 1 Measurement 2

Measurement 3

Measurement 4

* A total of 4 effect measurements were conducted in the laboratory.

Fig. 1 Overall Schedule

Adaptation Increase Adaptation Decrease
about 7 minutes 5 minutes 2 minutes about 7 minutes 5 minutes
O
Rest
5 to 10minutes
Adaptation Decrease Adaptation Increase
about 7 minutes 5 minutes 2 minutes about 7 minutes 5 minutes

O Answer MAIA only at Measurement 1.

Fig. 2 Schedule of Effect Measurements at the University
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2. 8 FHxE

A 7+—rFarty b&E2% EBRBNHIC
BFEICHT 23 %47 - 72, 5HllHIE, FoO 5% B
I, W25k 2o EICEW. BurEITD BRI,
ROMITER L. [RACLEI JE v o ARENES
RO BEENEEE T, VTS v 2 AOREETIFS 2
B [39, 40], FMFHIE R B TER] L, E0DITF
e BROZEAIEE % 0T 5 ZBIEEET 21T
IREAT o7z F 2, ZEB X OHIIE o R S iRZ b,
Processing BiZEER# 354 # W CHEICBIE L 270 &

6 (6) NAF T 4 — BNy 7% -

T AR MR, RidkL7:. EBKTH, HETodl
WRICRES 23 217\, BREBEZEA L THRT LA K
WFZeiE, SORFERRFHMBBEATHRICL2KED D &
Fhig iz UK © 2024-025).

2. 9 F—4&nmE

3 M OB R E RS 720, EBRETHRUE
AT o BTN T A 4 K, IG5 A,
TR 2 ke, FEHE 552 15T 81203725
KT THM AT o 72, TERERE, Rl oK
%o 15 HOFEEY S DR HRELEE Lz, B,
WAty 7 MEIRA3I XML, RIREIWA — 7 2 3
(n°) &L 7.

3. B R

3. 1 3BREOIFEHE

SHB ORI ROV THRET 5720, BFiRE(L
wWAEBRAERE LT, 4 (FBEE : 1~4 1) x2 (A5
M k&, TR x5 (W 1~540) @3 BRBINEN
R DI 2 AT o 72, FOREE, AR o ExhE (F
(3, 42) =2.41, p<.10, n’,=.15), AFFHMOFRE (F
(1, 14) =3.96, p<.10, n*,=.22) \[CHBEMAIFED SN
72, 8512, HMoFIME F 4, 56) =3.56, p<.05,
,=.20) 2532 S 7z, AN O FRhFIA B 23T
OOHN//®, HolmEIZ X AL BB 21728 2 5,
RN E & FH2, 3EH (ps<.01), 4181 H DR (p<.05)
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3, 4 M HOKFERELEVSHEICHL, FHll2ME LD
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Fig. 3 Skin Temperature Changes per Training Session
in Each Period
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7o 250, AR x MM oL EEM (F (12, 168) =
1.87, p<.05, n,=.12), A5 x W OZENEHE (F
(4, 56) =4.85, p<.01, n*,=.26) VHEETH o7z Wk
b x W ORFEAEHPE R TH o 12720, HAMERREO
Mg iT-o7-L 24, WHOHEMIERELE 2 1 H
(p<.05) TBWTHETHY, Hll4E (p<.10) 1
BOWTEHEBEMEINTH -7z, HEOFEEDSNI7
%, Holm iE1C & 2L HILE % 1T - 724G %, &Hll 2 M A
WCBWTHM®2454L 3, 457OMPERMENTH - 72
(ps<.10). FHU4ARHOMBIFETIE adh o7z, OF
D, BRI 2 B H O &I 250 12> TR H 2L
BOHEEICEL R AEMIH 72 w7 (Fig. 3).

T/, A< WEOXEEAPEETH - 272
B, HMENREOREZIT-oE25, EAIIBIIBW
T OBHMMENEIAETH o7 ($p<.01). Holm #:
WXL HEIE AT 72/, 1408 347, 4, 550D,
24r& 3, 4, 50OM, 30& 4, 57DOM, 40557
DM THETH 72 (ps<.05). 2F 0, LA A
2BV, IR AYEDICON T, R LEDIE
BIZEL oz wi 7z (Fig. 4).
3. 2 MR & EERGIEED

WIS, PEBNC & 0 IR m o 5§ iR Z LRI ER D %
MEME L7z, BRI REE D ), I
B s BN EE Y 52, VI 7k—a v
MRIE DD D 2 LGS TS [41-43]. PR
(2 & % Bz JE i BF ORI RICHE BT 57280, KRIFFEIC
BOTHHENZERE LT aiT- 7.

INAF T 4 — RNy ZHF%E -
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Fig. 4 Skin Temperature Changes per Training Direction
in Each Period
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FEREEEERERE LT, 2 (9 B, &
PE) x4 (G - 1~4 1) x2 (A0 0 E5, TR
D 3 BRIRAFTH OGN T o7z, TOFGE, B
HoEREIED SN (F (1, 13) =7.01, p<.05,
n,=.35). F7z, MR < IO HARR 54 EAen)
Tho7z (F (1, 13) =391, p<.10, n’,=.23). PHIx
AT MO HAEH A BRI T - 72720, HAER)
ROMEERIT->72E 25, TN EAE R H
THETHh-o7 (p<.05). OF 0, BIEFREIBL Y
b IO RECEPAEEICE L R oz0l2xt
L, i BRI E TR O 2= ik v i w
%72 (Fig.5).

3. 3 HNZARELEEREIEHERD

WiZ, MAIA FE SN TONZEBEORKIZLD,
B RELRICEDD D02 RE Lz, BRI,
MAIA @ 8§ HF-ZFNZENIZOoNWT, S mzaE L
Z OB TEBRSINEG Z NS L2 2T, E4E50%
ZUnBE, FAL50% 2B S LT 2 BRSO L. iR
PALEZERERE LT, 2 (B a8 x2 (I
J s BS, FRE) x5 (U 1~540) o 3 ENRAR
W OGN 2T > 72, B BIERGHT OB, P2
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R =

HOBERELEBEBRLZARERDEIRB SNHEIIO
I FMEZR T 72 72, 2 ROZHAEHO T ik
ENXTHT, MhoOMNEIT-72. MAIADKT-T &
OF-H Ml OBEHE A 7 & SRR, RO\, Tabled
IR L7z

KO &Y (Noticing) 22V, B x FHE I x 1]
M ORHEAEHAE M TH - 72720 (F(4, 48) =2.32,
$<.10, n°,=.16), Fig.6 |\Z/x L7z, &#EO LA,
2SR ICoN T EA L, THRIBETIZ 15525 24
WCHAUTTTIRL, 30UEEH T Y EIRRAZT S5 N%
oz AAEITB W T H FBROBINTEED bz, &
HICBW T ETHROI L ) HiEICH w2 &
ASETHU 2.

HEEHMEK T (Attention Regulation) {22\ T, #Ex
WM OZEMER (F (4, 48) =3.37, p<.05, n*,=.22) 7%
HETH-72. E512, BEX BT < HEOLHAEH
(F (4, 48)=2.07, p<.10, n*,=.15) WWHEMENTH -
7e72%, Fig 7R L7z, &k, BRI 3Rc R 23
BOWONTLEA LTS XY ICRZIT SN KD
ERIBE, 1505 25020 TFBELZDS, 2 5 DI
IZBW TSR IZOoNT R L, FRIIHTIZRR
BREDIZONTTRL TS LI ICRZIF b, Sl
RIS S &, KEICBW T E T I ERAH
N T WS 2 ERR TN,

JEE~NDK D & NF (Emotional Awareness) T, #
D FEMFIAH B FED sz (F (1, 12) =3.57,
p<.10, n°,=.23). 2F D, BHIIBVT, KL D
BREREZLEFAFEICBEVWENICH > wr i £
72, ToMfs WTFIE, WIROFETEDLr- 7.

3. 4 WEHRE

KFETOMPEMEIZBT 2 NEREGEZHPL, Tt
WS, FHU 1 EHTIE, FIRRICERTE Rd o727,
TREIRR SR IS LA Lo 72T e &, BRI A
WTERholb ) FHENS L, FHl2BHETIE 4
A=V BN L) IRENL BT LN Ly
L, fH3ME2S "L TFHEOR#EITETE,
RRICEREPEDCEL 2L, HERERHIBCTCE L
W) A 2 720 BHI4 W H T, & e Kl -
WHVIREZ A A=Y LAAHE LR 3w, 455670
TR, BREROBLICERE T BT E
Z9" BELHORDXIIMET MG A LN

4, £ =B

4. 1 FFROEH

AREFZEIE, HETHESITIFIT 2 A3 X b EE IR
BF #{& 2 i\, 3 M OINHA 8 R E 2 % 5%
BIZOWTHETAZ LA HE Lz, S HICNZEIK

8 (8) NAF T 4 — BNy 7% -

HOBBIZOWT G ARG L7z,
4. 2 FFEENC K V) HIEKREICEILZH B D

B2 BF 2GR HERE L Tz iiow i, Jl
TR 1RO ERD RN B AERO S, FREIRL D b
AR 7 B3 I D ZEAL A TS K & W ATE
DOENT LR, TOREPMERI NIz WIS, £l
o1l o HI B RIS D W T, KB (1983), (& - FIII
(2002) OBz i BF filf#AE % & & 1I2E L5 5[40,
44]. 5 1EBBSIE, A0 FBARAFERsCTH D, HIER 2 &
O FB il 2 50 (IS F IR oM %2 A 5 L v . R
ZEOFHN 1 B H T, o RN R E R LA
KL<, SNEIBIICAMENTH o722 EEZ LN A,
HiRo@E ) [ L9 ] % EomBiiEEEhi,
VI 7 AREEZELINBREEICERELZS5 25
[39). 29 LK iROBIHAHEEZ 2 & ~NORERHE
DA 5, FBIEHUCHEEEICER L TL v, HFEMET
L7ztEZ6N5.

552 BREE, A9 FB 22 5 NI FB ~NORITHITH 5.
AHY FB %l U CH B IRAS—H N2 k35 2 LT, O
HZ e B, “HhHENZoTLERAL
W hEROExELLLL, LAHNOKEIES S
N3 EwH., AWgeostil 2 W H<TE, 1B S
FRIC X D EAIBEOBIE AN L 72—FT, TR
HEHBAENTH 572720, ZOEIZHBEWT ORI A
BOIWONTHBIRELEDNEL ol EZ LN,

B3 BRIL, LDHOKTOE%E U TN FB 24 L
722 e, HOHBSREE 2 ) 20ob b IRETH L L
W9 . Fig.3 205, Ml 3, 4 I8l B it oo Jlfsa i b
MR EICE L Twe, Shid, JiizmLcodo
AL 22 & T, LT HROXIATZS L)
WChholbEZONDL. XHITH 4B, WYHIHEEE
BEThH D, RNICHNFBRAEKR SIS Z LT,
FBIZHAF§ 2 2 &% HOHIBEATREIC 25 L.
ARIFFEDORERIE, F iR BF Hl#HMEE %2 KL T b1
REMEZ RIE L T 5.

4. 3 MR EEBEFNEEHOET R

WIZ, PERIE B RIRGIHEEC oW, Bk L
DX PIASHLEWRECTH > 72Dz L, Ltz Z o
BHEET R 2o 72, KPPl (2006) 12 XU, IRl ix
IA MO OEBICEY, V7= 3 VIR
Wb —0, EERINIREMBEROBERIEED, U
57— a VRIREME LU W & S b [43].
F 72, BEM (1997), b (2003) (2 kUL, e EA
Wrikicraer 2y ryoflHicky, FiE70.2~
04CERHL, ARBMKBE EDICABICTRYT S [41,
42]. ToOZEhs, LHREABEMICEIYY 57—
Ya yORESKA SN, KRR SA LI R
DRFT VO L, B AR N BB S Y
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Table 1 Mean Values, Standard Deviations, and Statistical Results for Each Factor in the MAIA

High
Increase Decrease
1 2 3 4 5 1 2 3 4 5

Noticing -0.07 -0.03 0.05 0.14 0.20 -0.08 -0.16 -0.15 -0.17 -0.15

(0.09) 0.21) (0.24) (0.27) (0.32) (0.09) (0.16) (0.21) (0.24) (0.26)
Non-Distracting -0.05 0.02 0.08 0.10 0.14 -0.08 -0.08 -0.04 -0.02 -0.05

(0.08) (0.16) (0.15) (0.17) (0.19) (0.08) (0.16) (0.17) (0.18) (0.23)
Not-Worrying -0.12 -0.13 -0.05 0.05 0.14 -0.10 -0.20 -0.21 -0.19 -0.14

(0.15) (0.26) (0.27) (0.30) (0.33) (0.07) (0.18) (0.22) (0.24) (0.34)
Attention Regulation -0.11 -0.10 -0.04 0.04 0.13 -0.08 -0.16 -0.10 -0.02 0.08

(0.17) (0.30) (0.28) (0.27) (0.25) (0.09) (0.16) (0.15) (0.12) (0.24)
Emotional Awareness -0.04 0.01 0.05 0.10 0.12 -0.04 -0.04 0.00 0.00 0.01

(0.08) (0.21) (0.22) (0.21) (0.23) (0.05) (0.11) (0.14) (0.16) (0.18)
Self-Regulation -0.05 0.00 0.07 0.14 0.19 -0.07 -0.14 -0.13 -0.13 -0.10

(0.08) (0.20) (0.23) (0.27) (0.32) (0.06) (0.14) (0.21) (0.26) (0.28)
Body Listening -0.09 -0.05 0.01 0.10 0.18 -0.08 -0.16 -0.15 -0.11 -0.06

(0.17) (0.32) (0.32) (0.32) (0.33) (0.08) (0.23) (0.30) (0.31) (0.37)
Trusting -0.06 -0.04 0.00 0.06 0.10 -0.06 -0.10 -0.07 -0.09 -0.08

(0.07) (0.16) (0.16) (0.18) (0.21) (0.06) (0.08) (0.08) (0.11) (0.16)

The upper row shows the mean values, and the lower row in parentheses shows the standard deviations.

Low
Increase Decrease
1 2 3 4 5 1 2 3 4 5
Noticing -0.09 -0.07 -0.03 -0.02 0.05 -0.10 -0.14 -0.12 -0.05 -0.05
(0.16) (0.25) (0.21) (0.17) (0.14) (0.07) (0.19) (0.22) (0.21) (0.32)
Non-Distracting -0.11 -0.12 -0.05 0.05 0.14 -0.09 -0.21 -0.22 -0.21 -0.15
(0.15) (0.26) (0.27) (0.30) (0.33) (0.08) (0.18) (0.22) (0.24) (0.35)
Not-Worrying -0.04 0.03 0.08 0.09 0.14 -0.07 -0.09 -0.05 -0.04 -0.06
(0.08) (0.16) (0.15) (0.18) (0.20) (0.09) (0.16) (0.18) (0.20) (0.24)
Attention Regulation -0.04 0.01 0.08 0.10 0.15 -0.09 -0.13 -0.15 -0.19 -0.25
(0.05) (0.10) (0.13) (0.22) (0.28) (0.07) (0.20) 0.27) (0.28) (0.24)
Emotional Awareness -0.11 -0.12 -0.06 -0.01 0.08 -0.11 -0.19 -0.18 -0.14 -0.12
(0.15) (0.23) (0.18) (0.19) (0.18) (0.08) (0.16) (0.13) (0.12) (0.30)
Self-Regulation -0.11 -0.12 -0.06 -0.01 0.08 -0.11 -0.19 -0.18 -0.14 -0.12
(0.15) (0.23) (0.18) (0.19) (0.18) (0.08) (0.16) (0.13) (0.12) (0.30)
Body Listening -0.07 -0.05 0.01 0.05 0.10 -0.09 -0.13 -0.11 -0.12 -0.15
(0.05) (0.08) (0.06) (0.14) (0.18) (0.08) (0.11) (0.09) (0.12) (0.18)
Trusting -0.12 -0.10 -0.01 0.04 0.14 -0.12 -0.19 -0.19 -0.15 -0.15
(0.15) (0.24) (0.24) (0.27) (0.29) (0.08) (0.23) (0.28) (0.30) (0.37)

The upper row shows the mean values, and the lower row in parentheses shows the standard deviations.

Main Effect Interaction Effect Simple Main Effect Multiple Comparison
Group Group*Condition GroupxPeriod  GroupxConditionxPeriod GroupxPeriod GroupxPeriod
Noticing 0.08 1.11 0.02 2327F n.s. n.s.
(.01) (.09) (.00) (.16)
Non-Distracting 2.52 0.10 0.93 0.81 n.s. n.s
(.17) (.01) (.07) (.06)
Not-Worrying 2.14 0.03 0.76 0.85 n.s. n.s.
(15) (.00) (.06) (.07)
Attention Regulation 0.05 1.86 3.37% 2,071 High Group in Period** 12 4min<5min T ,
2min<3min**, 4min*
(.00) (.13) (.22) (.15) in the High group
Emotional Awareness 3577 0.21 0.38 0.41 n.s. n.s.
(:23) (.02) (.03) (.03)
Self-Regulation 1.90 0.35 0.09 0.35 n.s. n.s.
(.14) (.03) (.01) (.03)
Body Listening 0.04 0.01 0.61 0.12 n.s. n.s
(.00) (.00) (.05) (.01)
Trusting 0.80 0.16 0.22 0.36 n.s. n.s.
(.06) (.01) (.02) (.03)

The upper row shows the F-values, and the lower row shows the effect sizes (72p).

T p<.10, *p<.05, **p<.01
p P P
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Fig. 6 Skin Temperature Changes by Training Direction and
Interoceptive Sensitivity Levels for the Noticing Factor
in Each Period.

REL TS0, TR R E R EE I Ic A4 T
RS EZZ bNG. 7277, AR T IRELN 2
EREMICEE L TR d o /2720, EmH#EzEIICB
VB MO BRI S R ORISR .
4. 4 RNZRBEELEER BF OEE

WZAEHE & M BF OBRICOWT, [KOERT
TUEHE < B 1) < I O R HAE 23 B TH -
72 RO EHEFE, [HED EDES 0 L vk ow
TwWa] L, HHREREICHET A& THEEIhTY
%. BF ORI R ORI % Jud 5 HE gL, O HHHM
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Zlnnd, REoBESEMTONG. KIZ, HEH
BT, B FEE I < W o2 BAER 54 B A
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LR 0CHEICH o 2Dk L, EEHIZ0CE2T
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Effectiveness of stress management to improve
menopausal symptoms and insomnia in female
workers : potential factors from life logs
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Abstract

Social implementation research was conducted as Kanagawa Prefecture ME-BYO Project “Exploring factors from life logs
and other measurements to alleviate menopausal symptoms.” This paper summarizes the results of the first year's demonstra-
tion out of the three—year project.

The period of study intervention was January to March 2025, targeting 30 female employees in their 40s and 50s who
were aware of menopausal symptoms and who worked at enterprises in Kanagawa Prefecture. They were asked to use both
wearable device (smart ring) and nonwearable sleep monitoring device (sheet-shaped body vibrometer), and to continuously
monitor their condition through regular diary entries and questionnaire responses. During the study period, a program was
implemented online, combining counseling to alleviate menopausal symptoms and insomnia with stress management through
cognitive behavioral therapy.

As results, the Athens Insomnia Scale showed a significant improvement before and after the intervention program [4.0
(2.8) =2.9(1.8), means (standard deviation), p<0.05). Regarding the prevalence of menopausal symptoms, shoulder stiffness
improved significantly (p<0.05). During the baseline period, the Kupperman Menopausal Index and Simplified Menopausal
Index were significantly associated both with heart rate variability measured by the smart ring and with the number of respira-
tory event index measured by the sheet-shaped body vibrometer (both p<<0.05), but there was no significant improvement
before and after the program period. However, the pre-to—post changes in the two menopausal indices were significantly asso-
ciated with the Athens Insomnia Scale and the Self-Rating Questionnaire for Depression (SRQ-D) score at baseline (both p<
0.05). The pre-to—post SRQ-D changes were also significantly associated with the Athens Insomnia Scale and the sleep onset
time of the sheet-shaped body vibrometer at baseline (both p<<0.05).

Although this online program was simple for approximately two hours, it was expected to reduce menopausal symptoms
by improving sleep quality. We would like to continue this empirical research, including follow-up, in the future.

®. Key words : life log, menopausal symptom, sleep, women's health
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M % (B =3, mREE=2, §5v=1 &L =0). %
JEROFRFEIIEATI AR SN, MEMT v =<~
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B0, WAMIE EEENERIZE W & 2 ERT 5 [12].
2. 5.3 7TFRxRIRRE
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EREEL72DOEBREME R > TS, 24 iR T,
A RE EARIRIE O T REEATE W 2 & & R T A [13].
2. 5. 4 LDOEEBCS2ZKFy 7 — b (Self-Rat-

ing Questionnaire For Depression, SRQ-D)
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Self-Efficacy Scale, GSES)
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RELHIERDOEZ D25, AAT0 7T AFHTHRE
hiEE LT,

K212, R=2A54 VBB =57 MEER+LO
M~ )y 7 A& LRI, ¥—7 >y MEEEH A
DM EIE L DM 2R L7

g —2y MEERICOWTIE, DUToRERcHE
HRIEOMBEDH - 72 (7 v3i—~< CHAENR L SMI -
7 FAAIRNEE - SRQ-D £ DR, SMI &7 7 A RIRK
J£ - SRQ-D L D], 77 AARREEL SRQ-D & D,
GSES & RSES & O#]). FLUTOREMTHELRAD
MESH - 72 (7 v 88—~ HAERFE R & RSES & D],

2026 4 - 53 % - B 15



R1 R=RSA2ETOTSLNAED [EFHER] OZE(E

Eg-t ]

N—=Z74 >

7077 LN AR

HIEDH B tIRE

t & p &
NATATZLDE—4y bE UEIEE, & (h=30) (n=29)
7y IN— < CBEREH 18.6 (15.1) 15.7 (10.9) 1.30 0.20
FERE B HRTE S (SMI) 251 (17.3) 21 3 (12.5) 156 0.13
7T R ARRE 4.0 (2.8) 9 (1.8) 2.32 0.028"
DOEEF v 7 (SRQ-D) 7.4 (5.0) 0 (3.9) 0.73 0.47
—MEBE S HBERE (GSES) 9.9 (3.7) 102 (3.4) —1.00 0.33
O—t>N—-JBEBERE (RSES) 28.0 (4.7) 27.8 (5.0) 0.64 0.53
YT STV FTINA XU & B BREIRIEE (n=26) (n=26)
#WHEHOY —, kecal/H 192 (130) 172 (117) 1.67 0.11
WHE, S/H 6380 (3,650) 5,770 (3,560) 1.60 0.12
LIA%L, bpm 5 (11) 63 (11) 0.70 0.49
DIAZEE (HRV), msec 6 (13) 44 (14) 0.53 0.60
MmeEEREFE (Sp0,), % (14) 88 (18) 1.03 0.31
KERE, C (4.7) 30 (7.1) 1.03  0.31
ERAITEREEIC & 2 ERIEE (n=24) (n=24)
FREEARASR (BERR & HITE S W 7-RER), min 418 (71) 420 (61) —0.21 0.83
ABRICE U 285/, min 15 (5.2) 17 (8.0) —1.27 0.22
TR EEE L /-85, min 28 (34) 25 (31) 0.76 0.46
ERSIE, % 91 (5.5) 91 (5.1) —0.29 0.77
FEARAFIEIREL, [El/5 15 (1.6) 15 (1.9) 1.42  0.17
EEERASDIEE, /% 62 (6.5) 62 (6.4) 0.23 0.82
FEHAE L ES), [/ 8.3 (6.9) 6.6 (4.8) 1.61  0.12
IR N> NMEE (BEIRAFEMNIROER), O/ 9.3 (6.0) 9.2 (5.5) 0.38 0.71
EEDRBICLBIELAEER % (n=28) (n=26)
BEICERRA L 47 51 —0.88 0.39
B 20 12 1.84 0.078
RS 19 14 1.47 0.15
ER 16 11 0.98 0.34
B2 15 7 2.12  0.044*
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International Exchange Committee Symposium ;
“What can we learn from Natural Disasters?
——(Countermeasures using the Multidisciplinary
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Abstract

Objectives : This symposium, organized by the International Exchange Committee of the Japan Society of Biofeedback
Research (JSBR), aimed to examine multidisciplinary strategies for disaster preparedness and community resilience, drawing
on nearly 30 years of clinical and field experience.

Methods : The session integrated three complementary perspectives : (1) global insights into para-sports and universal
design in Canada, informed by personal experience with disability : (2) the development and community implementation of
“Silver Rehabilitation Exercises” (Silver Rehab) as a mutual-aid model to prevent disuse syndrome ; and (3) the evolution of
disaster logistics and medical coordination from the 1995 Hanshin—Awaji Earthquake to the 2024 Noto Peninsula Earthquake.

Results : Observations in Canada highlighted that a socially embedded philosophy of inclusivity —supported by universal
design and strong corporate engagement—substantially reduces the physical and social burden of daily living for individuals
with disabilities. The Silver Rehab model demonstrated that training local residents as instructors fosters a resilient mutual-
aid (Go—jo) network. This pre-established community infrastructure proved crucial during the Noto Peninsula Earthquake,
enabling immediate physical support in evacuation centers without relying solely on external medical teams. Furthermore,
historical analysis of disaster response underscored that the role of a “logistician” is as essential as clinical care in facilitating
effective multidisciplinary collaboration during crises.

Conclusions : Natural disasters expose the fragility of everyday life, yet they also catalyze significant progress through
collaboration. By integrating medical expertise with community—driven initiatives and global accessibility standards, disaster
response can shift from reactive measures to a proactive, resilient ecosystem. As demonstrated in the principles of biofeed-
back, this multidisciplinary cooperation—rooted in the synergy of self-regulation and mutual help—is indispensable for opti-

mizing human potential and preserving social integrity in the face of large—scale challenges.

®. Key words : Multidisciplinary Collaboration, Parasports, Silver Rehabilitation
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JUIRIDT I

Opening Remarks

This project is an independently organized symposium by
the International Exchange Committee of JSBR (Japan Soci-
ety of Biofeedback Research). Starting with the 48th
Annual Scientific Meeting of our society in 2021, this marks
the fourth consecutive year that it has been held.

Every time a natural disaster occurs, such as the 1995
Great Hanshin-Awaji Earthquake, the 2011 Great East
Japan Earthquake, or the 2024 Noto Peninsula Earthquake,
we are reminded that the daily life we blindly believed to
be “safe” was actually like a castle of sand built on a fragile
illusion along the coast. However, at the same time, there is
much to learn from experiencing these disasters. While
recovery and reconstruction are difficult when just one per-
son, one profession, or one organization struggles alone, the
moment that collaboration among multiple professions and
many people begins to function effectively, remarkable
progress and development can suddenly be achieved com-
pared to the slow pace before that event.

Our JSBR has also developed through the ideas, dedica-
tion, and combined efforts of pioneering predecessors from
half a century ago, thriving through collaboration among the
medical, engineering/technology, and psychology fields.
This was likely an all-out effort to counter the rise of psy-
chosomatic disorders, so—called ‘diseases of civilization
which emerged against the social backdrop of the time as a
result of multifocal stressors and stress affecting the mind
and body. What the International Exchange Committee is
doing can be seen as nothing more than a spin—off, imita-
tion, or offshoot of that total effort.

In the past, it seems that the mainstream approach for
increasing the ‘energy level of the society was to try to
invite many members from other professions as new JSBR
members. As the International Exchange Committee, our
goal is to invite experts active outside of our society as
symposium speakers, have them present topics in English,
the main language of international communication, and then
transform those symposia into English papers. By doing so,
we aim to contribute new insights to JSBR’s activities while
also attracting interest from outside the society.

The speakers of this year’s symposium are, Hiroya Sato
who will begin working again at Asahikawa Medical Univer-
sity Hospital from July 1% 2024, Hiroshi Kobayashi of Gens-
eikai Moriyama Hospital, and Ou Leo Oikawa. The two
(Sato and Kobayashi) other than Oikawa (Rehabilitation
(Rehab) Medicine Doctor) are physical therapists (PTs).

While they have their main jobs as rehab professionals
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within hospitals, they each carry out activities ranging from
across Hokkaido to nationwide in Japan, and even globally.
The focus of their activities is not necessarily on patients
connected to hospitals, but on people with disabilities and
the general public in the community.

Sato is a PT who, along with Takahashi[1-3] and Oikawa,
has been actively working on addressing the physical and
mental issues of athletes engaged in winter sports and peo-
ple with disabilities. He is also a sports trainer aiming to
obtain certification as an athletic trainer. Using funding from
the Hokkaido Prefectural Government, he spent six months
in Canada from the latter half of 2023 studying Wheelchair
Curling and disability sports in general, and he has just
returned to Japan. Just before his departure, he was hit by
a “natural disaster” in the form of a ruptured Achilles ten-
don, and he began his life in Canada while undergoing self-
rehab. Despite not being very proficient in English, he,
together with his wife and their 4-year-old and infant chil-
dren, made efforts to adapt to living there. He will share
stories about the strategies they used to settle in, as well as
insights into multidisciplinary collaboration in the field of
disability sports in Canada.

Kobayashi, while working as a PT at a hospital in Asa-
hikawa that is heavily involved in sports for people with dis-
abilities, has been actively engaged in a new type of care
prevention method called “Silver Rehabilitation Exercises
(“Silver Rehab”),” which is based on self-help and mutual
assistance where local residents instruct other local resi-
dents. In 2011, he, together with Oikawa, carried out multi-
ple reconstruction support activities in the Tohoku region
following the Great East Japan Earthquake, and during the
recent Noto Peninsula earthquake, he participated as a
member of the same team in the 6th unit of Hokkaido JRAT
(Japan Disaster Rehabilitation Assistance Team) to provide
support in the affected areas of “Oku-Noto" region of
Ishikawa Prefecture. On-site, he also provided instruction
in “Silver Rehab” to disaster victims. He will speak exten-
sively about both his experiences supporting communities
after two large—scale natural disasters and the fundamental
concepts of “Silver Rehab.”

Lastly, Oikawa began with solo medical volunteer activi-
ties during the Great Hanshin-Awaji Earthquake, then
engaged in DMAT (Disaster Medical Assistance Team)
activities during the Great East Japan Earthquake, followed
by three and a half years of reconstruction support over 15
trips, and most recently participated in DMAT and JRAT
activities during the Noto Peninsula Earthquake. Through

nearly 30 years of disaster support activities, he would like
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Fig. 1 Sato’s personal “disaster” experience with Achilles Tendon Rupture

to summarize, from a supplementary perspective to the two
speakers, what we can learn from natural disasters, as sug-
gested by the title of this symposium, and his thoughts on
the effectiveness of multidisciplinary collaboration.

The following paper is a reproduction, edited according to
the style of each speaker’s presentation at the symposium.
The symposium was delivered in English. The three pre-
sentations represented as “sessions” in this paper are all
independent ; therefore the first person pronouns “I" “my”
“me” all represent the speaker of that session, but pre-
sented under the same umbrella theme of the paper title.

Session One : “Beyond Barriers : Global
Insights on Wheelchair Curling and Inclusive
Care”

(Speaker : Hiroya SATO)

1-1. Introduction & Background

My name is Hiroya Sato, and I am a physiotherapist (PT)
returning to the Division of Rehab this July 1st, 2024. My
career in the field of rehab medicine began in 2010, but my
passion for para—sports took root in 2015. Over the years, I
have had the privilege of serving on the medical teams for
athletes competing in major international events, including
the 2018 Asian Winter Games and the 2020 Tokyo Olympics
and Paralympics (actually held in 2021). These experiences
have shaped my commitment to supporting athletes who

overcome immense physical challenges.

1-2. The Evolution of Wheelchair Curling on
the World Stage

Wheelchair Curling debuted at the 2006 Torino Para-
lympic Winter Games. Since then, it has evolved into a
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highly strategic global event.

I have been involved in the international growth of the
sport [4], participating in the B-Championships (Quali-
fier) in 2016, 2018, and 2019, also serving on the Japan
Wheelchair Curling Association Strengthening Com-
mittee from 2017 to 2021.

To bridge the gap between Japan's current performance
and the world’s elite, I traveled to Canada—the only nation
to have medaled in Wheelchair Curling at every Paralympic
Games since its inception in 2006. Supported by a grant
funded by the Hokkaido Government (Sports Course ; Hok-
kaido Future “Mirai” Challenge Fund), my mission was
clear ; to engage in a leadership development course aimed
at producing athletes of a world—class standard, and to do so
by studying the “Canadian Way”~ —a holistic system of ath-
lete development, interdisciplinary support, and a deep—
rooted culture of excellence. I had a firm belief that by
bringing these insights back to Japan, we could reclaim our
position among the world’s elite and successfully qualify for

future Games.

1-3. A Personal Twist : Rehabilitation as a
Patient

Six weeks before my departure to Canada, my perspec-
tive changed overnight. I ruptured my left Achilles tendon
during a volleyball game, requiring immediate surgery (Fig.
1). Navigating an international move to Canada with my
wife and two young children (aged 4 years and 6 months)
while recovering from a major injury was a profound chal-
lenge. However, this period of recovery became my most
significant clinical training.

This experience led to three fundamental shifts in my

treatment style :
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1. The Biopsychosocial Shift : From Physical Compli-
ance to “Life Integration”

Previously, I focused on “sets and reps” —viewing func-
tional improvement as a purely biomechanical goal within a
clinical vacuum. However, the reality of managing heavy
luggage and two young children in a bustling international
airport taught me that movement is defined by agency, not
just range of motion. Recovery is not a linear progress
chart ; it is the ability to maintain one’s identity and respon-
sibilities despite physical limitations. I now prioritize holis-
tic recovery that integrates into the unpredictable,
“messy” reality of a patient’s daily life. A successful out-
come is no longer measured by clinical compliance alone,
but by a patient’s ability to return to their specific social and
familial roles with dignity.

2. The Psychological Frontier : Validating the “Invisible
Mental Load”

The fear of re-injury and the frustration of being
a “bottleneck” for my family taught me that a patient
isn't ‘recovered” just because tissues have healed.
Clinical “success” in a gym means nothing if the patient
lacks the confidence to navigate a crowded street. I now
treat kinesiophobia (the fear of movement) and the psy-
chological burden of disability with the same diagnostic pre-
cision as muscle atrophy or joint laxity. We must repair the
athlete’s sense of self-efficacy alongside their physical ten-
dons.

3. The Structural Realization : The Environment as a
Treatment Tool

I now see every staircase or heavy door as a potential
clinical failure. My injury proved that the environment is a
catalyst for recovery. My injury proved that the environ-
ment is not just a backdrop ; it is a catalyst for recovery.
If the infrastructure is inaccessible, the most advanced sur-
gical repair is rendered ineffective. As a PT, my “clinic” now
extends beyond the hospital walls ; I evaluate how urban
design and social accessibility serve as the final stage of a
patient’s rehabilitation, enabling them to transition from

a “patient” back to an active member of society.

1-4. The External Insight : Universal Acces-
sibility and Social Integration

While navigating my own mobility challenges, I engaged
in a dual-perspective observation : evaluating how the
Canadian environment either facilitated or hindered partici-
pation for individuals with disabilities. I personally designed

my six—-month tenure in Canada around three core pillars :
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1. Wheelchair Curling Specialization : I attended
national training camps and elite competitions to
observe and decode the “Canadian Way~. My focus
was on technical excellence, strategic nuances, and
the specific physiological demands of world—class
curling.

2. Clinical Physiotherapy : I engaged in clinical obser-
vation at the Canadian National Wheelchair Curl-
ing Physiotherapy Clinic. This allowed me to
broaden my expertise in world—class rehabilitation
protocols and injury prevention strategies tailored
specifically to high-performance para—athletes.

3. Para-Sports Infrastructure : I conducted a sys-
temic analysis of athletic facilities and competition
logistics, with a focus on winter para—sports. I evalu-

ated how the “pathway” from the street to the

ice including locker rooms, transport, and facility
design—affects an athlete’s ability to focus on per-
formance rather than navigation.

My initial tenure in Toronto and Vancouver revealed that
Canada’s success is not merely a product of funding, but of a
deeply integrated social philosophy.

1. Diversity as a Structural Strength : In Toronto,
where over 50% of the population are immigrants,
inclusivity is a foundational principle rather than an
afterthought. This is physically manifested through
Universal Design : flat streetscapes, ubiquitous
automated entry systems, and a transit network engi-
neered for the fluid movement of wheelchairs, stroll-
ers, and travelers alike. This structural commitment
reduces the “energy cost” of daily life for individuals
with disabilities.

2. The Variety Village Model : Normalizing Inclu-
sive Health : Facilities such as Variety Village serve
as a global benchmark for inclusive health, by co-
locating children, seniors, and elite para—athletes
within a shared space. By utilizing specialized equip-
ment and tiered track lanes, the facility actively dis-
mantles the “otherness” often associated with dis-
ability. This “mixed” environment fosters a culture
where sport is enjoyed without social stratification.

3. A Mature and Integrated Sporting Ecosystem :
The Canadian National Wheelchair Curling program is
a masterclass in synchronization. I observed a high-
level alignment between athletes, coaching staff, and
the physical training environment. Crucially, I identi-
fied a robust “mentorship pipeline” where veteran

athletes actively develop the next generation. Fur-
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thermore, the practice of “able-bodied” and wheel-
chair players training together ensures a sustainable
exchange of technical knowledge and psychological
resilience.

4. The Socio-Cultural Catalyst : Audience and
Community : The development of para—sports is
driven as much by the community as by the athletes.
Witnessing over 300 spectators at the Canadian

Wheelchair Curling Championships and the pro-

found post—game interactions at the Para Ice Hockey

World Championships underscored that deep
community connection is a vital catalyst for athletic
excellence. Visibility in the community breeds a cul-
ture of respect and high expectations.

5. Active Corporate Participation : Beyond Pas-
sive Sponsorship : A striking aspect of the Cana-
dian model is the shift from financial sponsorship to
experiential CSR (Corporate Social Responsi-
bility). In Vancouver, major corporations engage their
employees directly in para—sports, such as wheelchair
basketball and sledge hockey. By experiencing the
rigor of these sports firsthand, employees gain an
authentic respect for the athleticism required, effec-
tively breaking down social stigmas and fostering a

truly inclusive corporate identity.

1-5. Conclusion ; “The Path Forward”

In Canada, the “para” and “able-bodied” sports worlds
are not separate ; they practice together and support one
another. My journey from a patient recovering from an
Achilles rupture to an observer of Vancouver's corporate
culture supporting para—sports has taught me that true
inclusion requires both physical accessibility and a shift in
social mindset. To elevate para—sports in Japan, I believe we
must focus on three pillars :

1. Experiential Growth : Breaking down social barriers
by adopting “experiential” models, where the general
public and corporate sectors engage directly in para-
sports to foster mutual respect.

2. Strategic Co-creation : Strengthening ties
between athletes and corporate partners through “co-
creation” ——using the Vancouver model of R&D
(Research and Development) to develop func-
tional, high—-performance equipment and apparel.

3. Evidence-Based Excellence : Utilizing such meth-
odology as biofeedback and multidisciplinary data to

optimize performance, ensuring that rehab is not just
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about recovery, but about the pursuit of world-class
excellence.

By integrating these global standards with the spirit

of “Mutual Help” that defines our community, we can trans-

form Japanese para—sports into a mature ecosystem where

every individual—regardless of physical ability has
the opportunity to reach their full potential.
I look forward to collaborating with all of you to apply

these global insights here at Asahikawa.

Special Note on Global Standings : It is worth noting
that Japan’s journey in international wheelchair curling has
seen significant fluctuation. Following Sato’s reinstatement as
National Trainer in 2023, the program underwent a strategic
rebuild. While the Mixed Team faced a setback by relegating
to the “B” division after a 12th—place finish in the 2023 World
Championships, the program found its stride in the newer dis-
cipline. This resilience led to a historic Gold Medal at the
2025 World Mixed Doubles Championship. This victory
not only marked Japan's first-ever world title in curling but
also successfully secured their qualification spot for the Mixed
Doubles event at the 2026 Milano—Cortina Games——

Japan's first Paralympic appearance in the sport since 2010.

Session Two : “A Collaborative Path to
Resilience : Strengthening the Aging Com-
munity Through Silver Rehabilitation Exer-

cises”
(Speaker : Hiroshi KOBAYASHI)

2-1. Introduction & Background : The Chal-
lenge of a Super-Aging Society

My name is Hiroshi Kobayashi, and I am a PT working at
Genseikai Moriyama Hospital's Preventive Medicine Cen-
ter.

Today, I want to discuss our efforts in preventing the
need for long-term nursing care through the “Silver Reha-
bilitation Exercises (“Silver Rehab”).” I would also like to
share how these exercises served as a vital interdisciplinary
tool to support disaster—stricken areas in Ishikawa Prefec-
ture following the recent earthquake.

As we look at the data, it is clear that Japan is facing a
demographic turning point. By 2025, the “baby boomer”
generation will reach age 75, leading to a significant
increase in medical and nursing care needs. This shift
places an immense strain on our current healthcare infra-

2026 4F - 53 % - 17 27 (27)



JUIRIDT I

structure. To address this, we must move beyond traditional
hospital-based treatment and shift our focus toward
increasing the number of “healthy elderly” people through
community—based comprehensive care.

While Japan’s increasing longevity is a milestone of public
health success, the rapid rise in the elderly population
requiring nursing care due to illness or injury presents a
structural crisis. This shift has led to escalating medical
costs and a critical shortage of care personnel. To address
these challenges, the Japanese government has pivoted
toward a decentralized, cooperative model that leverages
regional characteristics.

2-1-1. The Shift to Community-Integrated Care

Since the implementation of the Public Long-term
Care Insurance System in 2000, the framework has
evolved significantly. A major turning point occurred in
2017 with the formal introduction of the Community-
based Integrated Care System. Under this model, each
municipality is tasked with creating a localized infrastruc-
ture designed to keep seniors in their own homes and com-
munities for as long as possible. This “seamless” care loop
ensures that residents can :

1. Receive acute treatment at local clinics or hospitals.

2. Successfully transition back to their homes post-dis-
charge.

3. Access integrated nursing and support services within
their own neighborhood.

2-1-2. The Four Pillars of Support

A vital component of this system is the focus on preven-
tion and daily intervention. The success of the community-
integrated model relies on the synergy of four distinct types
of help :

1. Self-help (Ji-jo) : Residents taking responsibility
for their own health and managing their personal
affairs.

2. Mutual help (Go-jo) : Informal support networks
where neighbors and community members support
one another.

3. Cooperative help(Kyo-jo) : Formalized mutual aid,
such as the social insurance system and shared ser-
vices.

4. Public help (Ko—jo) : Official government assistance
and welfare safety nets.

Among these, Self-help and Mutual help are considered
the primary foundations. By strengthening these grassroots
levels of support, the community reduces the burden on for-
mal public systems while maintaining the dignity and inde-

pendence of the elderly.
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2-2. What is the so-called “Silver Rehabili-
tation Exercises (“Silver Rehab”) ?”

Developed in 2017 by Dr. Hitoshi Ota of the Ibaraki Pre-
fectural Health Plaza, the so—called “Silver Rehabilitation
Exercises (“Silver Rehab”)" are rooted in physical therapy
principles but designed to be accessible for everyone,
regardless of their fitness level. They consist of a combina-

tion of approximately 100 movements that can be per-

formed anywhere sitting, standing, or lying down——
without the need for specialized tools, gym equipment, or
music.

2-2-1. Core Objectives

The program bridges the gap between individual wellness

and community health through two primary goals :

1. Individual Education : Empowering participants to
understand their own physiology and master correct
exercise techniques through hands—on workshops.

2. Community Empowerment : Transforming resi-
dents into active instructors and supporters who can
lead and sustain health initiatives within their own
neighborhoods.

2-2-2. The “Mutual help” Framework

What sets “Silver Rehab” apart is its reliance on a“Mutual
help” framework rather than a traditional, top—down medi-
cal approach. By training local residents as instructors, the
program empowers the community to take direct charge of
its own collective health.
2-2-3. Structured Training Path

The system follows a rigorous, interdisciplinary curricu-
lum designed to transition residents from students to com-
munity leaders. While the Grade 3 training workshop
requires 30 hours of training, the schedule is adapted
regionally (e.g., 5 days in Ibaraki vs. 10 days in Hokkaido).

* The Hierarchy of Leadership :

1. Grade 3 (Foundational) : Focuses on the structure
of the human body and mastering core exercises. Par-
ticipants learn how to perform movements standing,
sitting, or lying down. The curriculum covers how to
teach at local “circles,” how to continue exercises at
home, and includes practice teaching each other. Par-
ticipants are required to submit reports after each
workshop. Graduates are qualified to lead local com-
munity circles. Senior instructors attend and support
the training sessions at the circles.

2. Grade 2 (Advanced) : Requires active experience
teaching at circles. This level provides a deeper

understanding of medical conditions such as orthope-
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dic diseases and cerebrovascular disorders. Partici-
pants learn to structure full exercise classes and step
into local leadership roles. Senior instructors attend
for review, and provide support in running the work-
shop.

3. Grade 1 (Expert) : These individuals are qualified to
teach the training courses themselves. Currently,
Grade 1 courses are still being developed and are “in
the works” for our specific area.

« Current Network Growth (Asahikawa ; as of June,

2024) :

Training seminars have been held since 2017, resulting in
a robust and growing health network :

1. 353 members who have completed Grade 3.

2. 85 members who have advanced to Grade 2.

2-2-4. Regional and National Scaling

The “Silver Rehab” model has evolved from a localized
initiative into a robust network of regional and national col-
laboration.

* Regional Synergy :

We recently convened an exchange meeting for instruc-
tors operating in the suburbs of Asahikawa City. Represen-
tatives from Takasu Town, Nakafurano Town, Pippu Town,
and Higashikagura Town gathered to share clinical and com-
munity insights. The event featured nine presentations by
instructors and public health nurses, demonstrating how
the “Mutual help” network functions across different
municipality sizes to create a unified health safety net.

* National Expansion :

The scope of this movement reached a significant mile-
stone with the 1st Silver Rehabilitation Exercises Instruc-
tors Association’s Meeting held in Hiroshima. This national
summit facilitated the exchange of diverse “Self-
help” and “Mutual help” strategies from across Japan.
Members from Asahikawa were active contributors, deliv-
ering a presentation that shared our local successes with a
national audience. This gathering reinforced the program’s
role as a standardized yet adaptable framework for both
community health and disaster resilience.

- Current Implementation Status (as of 2024) :

The reach of “Silver Rehab” is now nationwide :

1. National Scale : 92 cities, towns, and villages across
16 prefectures.

2. Hokkaido Presence : Currently utilized by 7 cities,
towns, and villages.

This widespread adoption is supported by research dem-

onstrating that the proliferation of volunteer instructors

leads to a quantifiable reduction in municipal nursing care
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costs [4].

2-3. The “Three-Way Benefit” and Data

We follow a concept known as “Sanpo—yoshi” or “Three—
Way Benefit,” which ensures the program is sustainable by
benefiting Society, Others, and Oneself.

* Academic Evidence :

The effectiveness of this model is supported by the study
by Ozawa et al.[5] This research demonstrates a clear link
between the activity of community volunteers and regional
health outcomes :

1. For Society : Data shows a direct correlation
between the number of instructors and a decrease in
municipal nursing care costs and insurance premi-
ums.

2. For Others : Participants report significant improve-
ments in social connection, reduced chronic pain, less
choking, and better functional mobility.

3. For Oneself : The instructors themselves experi-
ence the greatest health gains. In Asahikawa, instruc-
tors with an average age of 70.4 tested as having a
functional age nine years younger than their actual
age. By teaching others, they are effectively securing

their own longevity.

2-4. Impact in Disaster Areas (Ishikawa
Prefecture)

The true strength of this interdisciplinary system was
tested during the Noto Peninsula earthquake. I joined a
disaster rehab team——the 6th DoRAT (Hokkaido Disaster
Rehabilitation Assistance Team) unit of JRAT, led by Dr.

Oikawa

in Suzu City to provide emergency support.
2-4-1. The Role of Pre-existing Networks : Shuya
Ishida’s Contribution

The effectiveness of our intervention was greatly
enhanced by the groundwork laid years before the disaster.
Shuya Ishida, a physical therapist with the Ishikawa Phys-
iotherapy Association and a leading instructor of “Silver
Rehab” in Ishikawa Prefecture, had been instrumental in
implementing the program throughout the region (espe-
cially in Suzu City, Noto Town, Shiga Town, Nanao City and
Nakanoto Town) long before the earthquake struck.

Because of Ishida’s long-term efforts, the concept
of “Mutual help” (Go-jo) was already embedded in the
community. During the high-stress period following the
earthquake, this pre—existing infrastructure allowed for :
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Fig.2 Kobayashi's “Silver Rehab” session at Suzu City, after
Noto Peninsula Earthquake

1. Immediate Mobilization : Local residents who were
already trained instructors could lead exercises with-
out waiting for external medical teams.

2. Psychological Resilience : The familiarity of
the “Silver Rehab” routine provided a sense of nor-
malcy and community morale within the shelters.

2-4-2. Preventing Disuse Syndrome

In evacuation centers, we utilized “Silver Rehab” as a
primary intervention to prevent “disuse syndrome” ——the
rapid physical decline that occurs when people are forced
into inactivity (Fig. 2).

Because these exercises are simple and require zero
equipment, they were perfectly suited for the cramped and
high—stress environment of a shelter. Even in the middle of
a disaster, local instructors who had been trained
during “peacetime” were able to immediately lead their
neighbors in movement. This experience proved that daily
health education is not just a preventive measure ; it
becomes a vital lifeline that maintains community morale

and physical resilience during a crisis.

2-5. Conclusion : “A Unified Path For-
ward : Integrating Medical Expertise
and Community Collaboration”

In conclusion, Silver Rehabilitation Exercises are more
than just physical movements ; they are a sophisticated sys-
tem for building community resilience through interdisci-
plinary collaboration. By training residents to support each
other, we can significantly reduce the burden on our nursing
care system and provide essential physical support during
disasters.

I believe that by integrating medical expertise with com-
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munity-led action, we can create a society that remains
strong, no matter what challenges we face.
Thank you very much for your kind attention.

Session Three : “A Lifetime of Resilience :
From Disaster Logistics to the New Genera-
tion of Care”

(Speaker : Ou Leo OIKAWA)

3-1. The Genesis : Nishinomiya and the
Hanshin-Awaiji Earthquake (1995)

My journey began 29 years ago on January 17, 1995. The
Great Hanshin-Awaji Earthquake claimed over 5,000 lives
instantly as wooden homes collapsed ; many were lost while
they slept on the first floors of their houses. At the time, I
volunteered in Nishinomiya City as part of the Kansai NGO
Medical Volunteers, stationed in a central gymnasium
where over 1,000 evacuees lived in crowded, cold, and noisy
conditions.

Beyond my routine medical rounds, I found myself ask-
ing : “What else can I do?” 1began cold—calling major compa-
nies for aid. I secured eye masks and earplugs from an air-
line company, and “fatami” sized styrofoam used for insula-
tion from a construction firm—all delivered the same day.
I lobbied City Hall for laundry facilities to maintain sanita-
tion. Through this, a reporter from Asahi Shimbun observed
me and coined the term “Information Coordinator”.
Today, we call this role a “Logistician”, and I realized then

that coordination is as vital as clinical care in a crisis.

3-2. Seeking Understanding : From Refu-
gee Camps to Revisit

Ten days after Nishinomiya, my search for understanding
led me to East Africa. I visited refugee camps in Rwanda
during the height of the civil war, Kenya and Uganda. Sur-
viving a guerrilla attack that claimed over one hundred lives
around me, I learned what happens to the human spirit
when everything is lost.

However, I knew that immediate aid was not enough. My
journals show that I returned to Nishinomiya one year later.
I felt a deep responsibility to see if my earlier efforts truly
helped in the long term. This taught me a philosophy I still
carry today : “In order to provide happiness to others,
I myself need to be filled with happiness”.

I realized that for a responder, happiness comes from
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competence and clarity. To avoid being consumed by the
disaster, I had to build a “reservoir” of knowledge that
allowed me to act without being paralyzed by fear.

1. Seeking Global Standards : During my time study-
ing abroad (2004-2009), I didn't just observe ; I
worked. I volunteered at the regional American Red
Cross, learning how they manage the aftermaths and
psychology of disaster.

2. Mastering the System : I studied FEMA materials
to understand the Incident Command System
(ICS). I learned that “Logistics” is the skeleton that
supports the body of medical care.

3. Formalizing the Role : Once I returned to Japan in
2009, I took the DMAT course.

3-3. The Call of Duty : The Great East Japan
Earthquake (2011)

By training myself to the highest standard, I protected
my own mental well-being. When the 3.11 Tsunami struck,
I wasn’t panicked ; I was ready in thirty minutes. Because I
was ‘filled” with the confidence of my training, I knew I
could offer a calm, steady hand to those who had lost every-
thing.

Deployed with Hokkaido's DMAT, we flew via a Self-
Defense Force C1 aircraft to Hanamaki Airport, where we
established a field hospital in a fire engine hangar.

Assigned to triage, I faced the heavy burden of deciding
care priorities for survivors from Rikuzen-Takata (Fig.
3) —a place where my own relatives lived. I vividly
remember a survivor who cried out for water, only to tell
me moments later, ‘I never want to see or drink water again” .
This trauma shaped my subsequent 15 visits over three
years, where we eventually transitioned from acute DMAT
care to JMAT (Japan Medical Association Team) support,

focusing on the slow, steady work of rebuilding lives.

3-4. Noto Peninsula (2024) : The Evolution
of Disaster Medicine

Modern disaster response is now a sophisticated, multi-
phase system. We move from the 72-hour hyper-acute
phase led by DMAT and DPAT (Disaster Psychiatric Assis-
tance Team), into the sub-acute phase managed by JMAT
and DHEAT (Disaster Health Emergency Assistance
Team), and finally the chronic phase where JRAT focuses

on ‘rebuilding lives.”
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Fig. 3 Oikawa's triage of first survivor flown in by helicopter
(from Rikuzen-Takata) during acute phase DMAT
assistance of Great East Japan Earthquake

- The “6th Sense” and Immediate Deployment

Training and technology are vital, but they can never fully
replace human intuition. In a moment of strange premoni-
tion, thirteen years after the 2011 tragedy, my “6th
sense” told me a disaster was imminent. | actually e-
mailed DoRAT on December 31st—the very day
before the Noto Earthquake struck.

When the disaster hit on New Year’s Day, I was mentally
and operationally ready. I deployed with the Asahikawa Uni-
versity DMAT team to Wajima City, where we operated on
the frontlines for nine grueling days.

* Relaying the Legacy

Within our DMAT team, I realized I was the only mem-
ber with direct experience from the 2011 Great East
Japan Earthquake. While my younger colleagues had the
latest technical training, they had not yet faced a disaster of
this magnitude. I understood then that my mission was two-
fold : I was there to save lives, but I was also there to relay
my experience and knowledge to the new genera-
tion.

* From “Information Coordinator” to “Systems-Breaker”

In Wajima, I intentionally volunteered as the Liaison
between DMAT and the Self-Defense Forces (SDF).
This was a strategic choice born from the frustrations of
2011, where “Tatewari Seido” (vertical administrative silos)
acted as a barricade, trapping vital information within
departmental walls while lives hung in the balance.

I knew these walls had to come down for aid to flow. By
serving as the bridge between medical urgency and SDF
capability, I ensured that information moved as fast as the
helicopters. This marked my final evolution :

© 1995 : The “Information Coordinator” (gathering
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resources).
* 2024 : The “Systems-Breaker” (dismantling the
silos that hinder care).
* Reciprocal Compassion
During a helicopter mission to evacuate ten elderly resi-
dents (all in wheelchairs) from Suzu to Kanazawa, I was
reminded that even in logistics, the human connection is
paramount. Despite the destruction below and the turbu-
lence of the flight, a lady I was transporting reached out and
stroked my hand. To my surprise, she was comforting e.
She repeatedly whispered, “Please relax! Don't be afraid! We
will get to our destination in just a while!”
* Transition to Recovery
As our nine-day DMAT mission concluded, the baton was
passed to organizations like JRAT. The focus shifted from
immediate life-saving to the slow, steady work of commu-
nity rehabilitation, ensuring survivors could regain the

mobility and independence necessary to face a new reality.

3-5. The Reunion : Entrusting the Future

Returning to Suzu with JRAT, I worked alongside my
junior, Hiroshi. Watching him organize and lead “Silver
Rehab” —for a stroke patient and elderly evacuees — felt
like watching a circle close. In 1995, I worked in isolation,
trying to prove the value of biofeedback and coordination.
Today, a new generation of Physical and Occupational Ther-
apists (PTs and OTs) is utilizing advanced methodologies
and multidisciplinary teamwork to heal entire communities.

The most profound moment of this journey occurred
when a “Logistician” in Suzu approached me. He asked if I
had been in Kesennuma in 2011. When I checked my
archives, I found the photo : there he was, standing beside
his team doctor, thirteen years younger. Back then, they
were a brand—new team finding their footing. Seeing them
lead the Noto response with such expertise was the ulti-
mate proof of a legacy continued. It was no longer just my

mission ; it had become theirs.

3-6. Conclusion : The Legacy of the Sys-
tems-Breaker

My journey has come full circle——from a lone volunteer
in the ruins of Nishinomiya to a strategic “Systems-
Breaker” in the isolated peninsula of Noto.

What began as a desperate solo effort to find earplugs and
insulation in 1995 has evolved into the professionalized,

high-tech “Logistics” of today. We have moved past the era
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of “Tatewari Seido” (administrative silos) and entered an
era of integrated, rapid—response care.

I am proud to entrust this legacy to the next generation.
By combining medicine, engineering/technology, psychol-
ogy, and the spirit of “Mutual help,” we ensure that the
lessons bought with the hardships of the past become the

lifelines of the future. The coordination we provide is not

just paperwork or transport it is the very foundation
that allows medicine to work and happiness to return to

those who have lost everything.

Closing Remarks : From Individual Expertise
to Integrated Systems

As we conclude this symposium, a common thread unites
the journeys of Sato, Kobayashi, and Oikawa : the transition
from isolated effort to integrated collaboration. Whether in
the elite arena of Paralympic sports, the community—driven
circles of “Silver Rehabilitation Exercises,” or the high-
pressure logistics of a disaster zone, the message is clear :
our greatest progress occurs when we dismantle the

professional “silos” that separate us.

1. A New Standard for “Peacetime” and
“Crisis”

The insights shared today redefine our roles as health-
care providers, proving that the boundaries between medi-
cal care, engineering/technology, and community service
are fluid.

* The Power of the Patient Perspective : As Sato’s
journey reminded us, true clinical excellence requires
the humility to see the world through the eyes of those
we treat. The most powerful diagnostic tool is not a
biofeedback sensor or a goniometer, but the ability to
empathize with the daily frustrations and silent tri-
umphs of the patient.

* Rehabilitation as Social Infrastructure : Kobayas-
hi's work demonstrates that health is a community—
owned asset. By moving from a “top-down” medical
model to a “Mutual help” (Go—jo) framework, we
build a foundation of health that reduces costs during
peacetime and becomes a literal lifeline during a crisis.

* Logistics as a Clinical Intervention : Oikawa'’s
thirty-year retrospective proves that the “Systems-
Breaker” is as essential to survival as the emergency
medicine doctor. Multidisciplinary synergy——com-

bining medical, engineering/technological, and psycho-
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logical expertise is the core engine of our evolu-

tion.

2. Entrusting the Future : Building on Solid
Ground

This symposium serves as a vital bridge between genera-
tions, tracing the evolution from the “solo” pioneers of 1995
to the sophisticated teams of 2024. As we look toward the
2026 Milano Cortina Games and beyond, we do so with
the confidence that methodologies like biofeedback
and “Silver Rehab” are now in the capable hands of a new,
well-trained generation.

We often live under the illusion of permanent safety, but
when our “castle of sand” inevitably shifts, it is our inter-
disciplinary collaboration that allows us to rebuild. In this
context, Biofeedback itself is a form of logistics : it is
the strategic coordination of physiological data, technologi-
cal precision, and psychological intervention. Our success
depends on our ability to functionas a “unified
system” rather than a collection of separate parts.

By integrating the precision of biofeedback, the commu-
nity spirit of “Silver Rehabilitation Exercises,” and the
strategic grit of Disaster Logistics, we are doing more than
rebuilding what was lost——we are building a future where
no one is left behind. This collaborative spirit transforms a
fragile “castle of sand” into a resilient foundation.

Together, let us turn the lessons of the past into the life-
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lines of tomorrow.

Thank you for your participation and attention.
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