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Building a Learning Support System to Acquire
Finger-pressure Skills Using a Pressure Sensor
—Measurement and Comparison of Pressure-
receiving Areas Pressed by Fingers by Training-
school Clinical Teachers and Physical Therapy
Students—

Mutsumi ONUKI*

*Department of Physical Therapy, Faculty of Health Science, Tokoha University

Abstract

[Objective] The study was conducted to “visualize” the techniques of finger pressure and objectivize the techniques of the
same kind while focusing on the changes in the pressure-receiving areas over time. The previous studies implemented until
last year revealed clearly distinguishable results between qualified practitioners and beginners through quantification and visu-
alization of the pressure-receiving areas. However, due to the small number of subjects, the results of the studies were kept in
the realm of hypothesis. In this study, the analysis software was improved, the number of subjects was increased, and the prac-
ticality of the device was reexamined for further improvement.

[Methods] Six qualified finger—pressure practitioners and 20 physical therapy students performed finger—pressure techniques
using a finger—-pressure simulator made based on the body-pressure distribution measurement device, SR Soft Vision, devel-
oped by Sumitomo Riko. In addition, using the obtained video data, changes in the pressure—receiving areas over time were
measured and analyzed by DIPP-Macro II, particle image measurement and macro processing software created by DITECT.
[Results] The subjects of qualified finger—pressure therapists consisted of four men and two women with an average age of
56.8 (median : 61) years old and an average clinical experience of 26.1 (median : 27.5) years with five right-handed and one
left-handed. As for physical therapy students, all of them were male aged 20.9 = 1.07 years old with 18 right-handed and two
left-handed. Regarding the average bilateral difference in (1) total area, (2) average area and (3) maximum area for five-time
performance of finger-pressure techniques, qualified finger—pressure practitioners recorded (1) 3,957-12,5891 (72,799.2 =
48,319.4),(2) 8-209 (132.2+83.7) and (3) 8-337 (195.7+129) (units of the numbers are mm2). Meanwhile, physical
therapy students were (1) 10,094-304,341 (74,023.2 +68,378.6),(2) 19-544 (140.9+124.6) and (3) 22-828 (195+170.5).
[Discussion] As a result no obvious difference in skill was observed between a finger-pressure practitioners and a physical therapy
student. however, some finger-pressure practitioners showed results that may exceed the accuracy of the equipment. this study

suggests that the position of the techniques of finger pressure and the physical condition of each subject have a large influence.

" Key words : pressure sensor, simulator, changes in pressure—receiving areas over time
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Development of a Low-Cost Strap-Type Skin
Temperature Biofeedback Device

Masahiro SHIGETA ™, Yuichiro NAGANO ™ *

*Bunkyo Gakuin University, Graduate School, The School of Human Studies
**Bunkyo Gakuin University, The Faculty of Human Studies

Abstract

Biofeedback is a highly effective technique with great potential. However, its development has been hampered by the high
human and financial costs, which make it difficult to undergo training without visiting specialized facilities such as hospitals. In
this study, we developed a new low—cost device that allows easy skin temperature biofeedback training without location con-
straints, using open-source hardware like Arduino microcomputers and digital fabrication equipment.

We focused on five key aspects during the prototype development. First, we designed a lightweight and compact strap-
type device, powered by batteries, enabling users to conduct training freely at any time and place. Next, by utilizing easily
accessible components, Arduino microcomputers, and digital fabrication equipment, we made it possible to produce this device
at a lower cost than conventional biofeedback devices, allowing the use of multiple devices simultaneously. Additionally, we
adopted a slide switch that allows users to easily toggle between light and sound feedback, enabling them to adjust the feed-
back type based on their preferences and environment. Furthermore, we adjusted the software to aim for automated manage-
ment of the resting period. Lastly, to help users easily understand the operation and training methods, we provided a system
that allows them to review the operation procedures at any time.

This development has broadened the potential for more people to incorporate skin temperature biofeedback training into

their daily lives, thus expanding the reach of biofeedback benefits. Future applications and improvements are expected.

®. Key words : skin temperature biofeedback, Arduino microcomputer, digital fabrication
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1. F&EEN

1. 1 TR0 BF EBORES

INA F 74— KNy 7 (Biofeedback, LLF BF) i,
BEMPERE MR B 5% L OBEMFIET, AR R IGH
FEEINTWE, SHIIHFManF 4V A (COVID-
19) 2 X 21TEIHIBR OB A =21, 2020 SELLFE, BF 1
EREHOY — Ve LTEBMICEZEH IO H 5.
EWNIZBWTD, IMhEEERNEEZIET 5/ 0V A4 F
VA=F =R T I TNVTFNAL X% Wi BF 25EH
EhTws [1].

—7JiC, BF 2 L% L 5 ;0% < 5% BF bér % prs
LTwhwnkwy RSS2 [2]. Fifkfl 3] o7 >~
r— MREICEIUE, BF2SS R LAWEEBE LT, BF
DHERBEOARE, BIEOBME, M OGRS % &8
FIFohb. Ao BF #i, BBELT— 5 2 U
TEL—HT, A\ &HNIATOFSIHRIEFEAD
BELLE->TWD. F7z, 7RO BF EHEIZFRHEDD)
L, 7V =y s R EREDOHFITL2IMELT) 2
ENRTERVWE W) MED D L. §F7IC, R Z BFII
BIZBWTIE, HERKGPLEE D20, T—F—
WCeoTRERAMELRVES. FEBIZ, BEOHTD
A5 =%y FTHRTEGT»S BFEEEZAHET S
F—2AbHsHEVvH [2]. 29 L-MEICKRE (4] b
BF L IIEBEEANEL2FETHLI L0, BHE
Bz H, Wb ORI 255 T LAIBT & 2w
KT, BESHMT L EEHLTVS. 29 LR
WFTIE, ZiTHETH FEICHHTE % BF #iED
Pss L WA EE L E L 7 5.

1. 2 =72V —ZN—-FKJz7%#H\/-BFEEBD
B3

BF 24 1L, Wigeg oLEEICn UT, Mylichsgsh
TERERDH B, B2, IRE) BF 2 [5], 1M
BF % [6] o L, ST SFARBEIMBINTEL [7-
9]. Lo L, 20k L0 RIEIIZHMMN % AR
MG LETH ), HEHEO/N— PSR-
7=,

—JT, 2000 EEN S, T A1) B EHLIEADE
DN ERELA, A7 =% b ENMLTELDANELE
B ERETE [A—A—A—=T X M| PEfTL, it
RHIZE 7 DL D EDIE F - 72[10). ThoHofke R
LOWF =TV —=AN—=F2 27 Arduino <~ 1 7 1
2 ¥a2—%— (LLF Arduino I~ A 2>) L5V 7L
T IV =23y TH5bH. Arduino B~ a3, It
B MirotastiEcdy), 7T/ TV NVE
e (DM AD ) Bz AL TRy, 3FEhtr
- ERTHILETHNERE LTHHTRTH S
[11]. & 512, Wi-Fi % Bluetooth Ffe AW HEZR ET IV D

INAF T 4 — RNy ZHF%E -

AR5y THEIRX MEER/INAZ T« — Ry SREDRHF

AL, mEERE SLEE LT, WEkRE LTo
ISR RESBRET SN Twd [4,12-14]. BIZIE, i
DEFEHORIART 2 WET 572D O El & B2 v
Fry v ARERERE [15], o—I A MiBEX v H—0x
YETA VA MDA [16] L, TOME kLG
ORI fTON T A [17-19]. TS DEEEIL,
WEROFHHREE L CTH TR L EHEEE A T
WA ZEPHERINTEY, SLIEREREYIT) 2L
T/ A ZAFHHHNC BT OEN MR RS 2 & 25
PO 5ENTWD [20,21].

W2, TVINVIyTIr—arild, avEa—
y— s TSR 2 VT, FYIVTF—5 %
DEULAMRGE L EOXMEMEZEEMTLTLI L%
89 [22]. BAKMIZIX, 3D 7Y % —, CNC 3 Y v
XY, 3D AF Y FREPREFTHY, IS DOHH
ZIEHT AL T, APO=—XIE L EH 0754
ABGEDSREE 2B, ZHRICX Y, BIZITAERHIZEO
= ARETEROERZBATHAITS 2 L2Re L %
5.

PEomnnrs, Arduno B4 a2 &7V V77
TV —2a vHEliERH WL LT, KO A M THEIK
6 L7z BFEEEDO TR b A KV IHREE 42 B
1. 3 FHAEROEH

AAFSE1E, GERE BF EBOMELSZETIZ, UTo
S5HWICEBLT, - BFEBEZMBTAZ LWL
L72. (1) HHEICHSIECH W RETHT 2 b33k %
12562k, (2) IR DO ATES ZERGCARE
BECTHBI L, (3) 74— KNy 2 (Feedback, LLF FB)
FMOFmEZY VBRI OSNDLZ L, (4) 2—F—2%5
WAl EITZ 5 2 8, (5) REO[H LRI k%
EOBRICHEICT 7 v ATEDL I L. S5l S
& HAEPRENL, WEDHES S LHF LT S 2 EM
L, EmzHWwsZEE LT

2. Hi&

2. 1 BFREDHE
DEoso08lnziE 2z, FEREIUTORICER
LCh% LA 9, BFEEABE,L2I V7 M A
Ny TROFHFAL e L, BBEEBE TS LT,
I—HF—AHHICEHLEFRTESL L) IC#FT L &
2, ATFES LI E ArduinoBl~A4 3>, UV
Ty IV —a YEMOERICLY, RI R oA
FEDSR G ek HIB L7z, T 72, FBHI DA % fiff 1
WU BALZEDNTEDLAL v F 2T HILT
I —HF—AHGOHFALEIEIZIL U TFB OB ELH
TEXBLXHITLE &5, BBENAF 74—y
7 RATH B, KENR T RES M CH ), FEE=E
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MrcomziEL < T2 MEND S [23]. £ T,
Arduino Bl A a2, AV 7 b 272 HEAL S
LT, WigHHoABE#E Y HiE L2 RkEIC, 21—
A — %% BF 218 OFMEH BRI T2 B L3 v &
IICEH 7 OB R A A L, BEIRAKRICHE D 7
QR I—F5WOTHFIHTEL LHITL.
2. 2 N—=FKJ1T7DR%

BFEBEORBICHWIEL =V E, 422D
Maker Nano (Cytron Technologies Sdn Bhd #1:#), REE+
vH#— (LM35DZ), A ¥ —#— (UGCMO0903EPD5.0),
RGBLED & ¥ 2 — )V (RGBLED (AE-WS2812B)), /il
LCD €Y = —)V (ST7032 (AE-AQMO0802)), 5V 5
JE DCDC 2 »/¥—% (AE-XCL102D503CR-G) T 5.
MEL =12, REH 1M Y —ARLEa—-Fr—7
)V 26AWG # (IndustrialMaker #L#), ¥ oA v ¥ —
(Useconn Electronics #1#) & w2, & ¥ — ol E ks
DT £05CTHo72. BIVTHOBF bWHEICT 572
W, HAR= v r VKK EM, EibRy 7 A (BH-411-
4P24) Wi BEREORFEE L. ZhH0/—
X, NS EF =V IREE THEHICAFITETH 5.

i L7 FBAREONERZAE — A —0 5B &,
LED 2k B ¥nHk L7z, Zhid, FBOME %% E
AL7-HEE, FBZ& LBEL D IEREPSK T T2 L 0w
ki [23] 2B 272720 THB.
2. 3 BFOREREERT—ADOHEE

71 v FAR—F (Clienmero, Mecha Needs ##) &
Tx U= (EETFERMARE), BIOKET -

FHAEGDLETT MY L TOEREIT -7 (Fig.1). 7
Oy A TOEMEERRIE L 7R, BEUEREEEELT,
BYEBEROMEZITo7. T, 7Ly FR—=FL
THLAZ: BF #EOKKK (Fig.2) %312, JERIMER Y
7 b Eagle Ver7.6.0 LightEdition (CadSoft) TuljE§/%% —
EREE L KIS, BGHLZmERSy — v &S &I,
FMYIE]~ ¥ — >~ (KitMill CIP100, ORIGINALMIND #k
B 2 TAIER (FsdiEA =R FR-1MK7 =/ —
VERERTEEAR (2 X 0.8mm), KEFE&SME) 2408 L,
HHOEF MERFEZ VER L 72,

Fig.1 Prototype development of the BF
device
*Fig. 1 represents a prototype, and some parts may
differ from the final version.

VDD L_{vDD

ST7032 SCL - | I RGBLED

(AE-AQMO0802) | spa (AE-WS2812B)
GND GND
—‘ A

+Vs N

1.M35DZ Vout 2
GND

1.2V
! I I O 5V
DC/DC Converter
(AE-XCL102)
~ GND GND ——— GND

Fig. 2 Schematic diagram used for the development of the BF device
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AR5y THEIRX MEER/INAZ T« — Ry SREDRHF

Display the current
time and elapsed time

- =
12:22:36
00:05:00

Display the serial monitor
screen of the Arduino
development environment

Draw the current peripheral skin
temperature waveform received
from the serial port

Fig. 3 Screen display during measurement in the Processing development environment

SO, BFRED S — A ZElT 572012, FERDY
A X%FHA L7228, 3DEFY 7V 7+ (Metasequoiad
Ver4.8.1a, 7 M7 7 = 4 At#) ZHWT, ¥—AD 3D
F—F EHE L. ThE b EICAT A I — (MakerBot
Desktop Ver3.10.1, MakerBot #1:#) 75 3D 7V » ¥ —
CreatorPro (Flash Forge #1#) 12tHHI LT, 77— A %1k
L7 7= AOFE I, W AR X OBk
1% % Fe At 2 7= TPUREM 235 2 & C. BEBGIE &
i BB % 1) 1 S 272,

2.4 Y77 ITORE

BF ZE#E OV 7 b = THI%IZIE, Windows it Arduino
BAZEBREE 1.8.19 MM L7z, ARWFETH 72 BF BEsHl
W7 by 7id, RIS 285 (11 2X—212H
L7, TR, WET 4 A7 LA Ol R 25
MWoOHBEM, A v FI2k b FBAH#EOL ) 2 BbE
PHERL ORI, Mo BEERICEL T K
M [23] ORI ORI ZSE 1217 72, HARIIC
&, 15%7:0 O EROFHEOLEEH BT 5 3 55
BT O04CLINE o 72358, BRI O T 2R3 7]
PR T A AT VA IZFIREN D L)1l

SMB D EE % T BF 2175 7288, 2Okl
BEERMER LS T L7200V 7 vy o 7iE, B [24]
% X — A2 Processing F%§Bi$% 3.5.4 & AV THEMR L 72
(Fig.8). COV7 b7 xTIE VT NT A LTl
#WME 77 7ML, FHINCADR R W ZHERT 57200
bOTHbH. SHICHEMBEZ PCOT A AT FFIA4T
IZCSVIER TIRIFITRETH 0, KHHIH O T 2 EEHE
WZHHE5 2 EATE S, Arduino B X U Processing T
s EINZY 7 by 27OV —A3— FEfFHIE, Web
¥4 MIZ/R L Tw 5 (http://protolab.sakura.ne.jp/

INAF T 4 — RNy ZHF%E -

OPPL/?p=1178).

3. &R

3. 1 Sl 7/-BFEE

FKEDOV A XL, #E 92X H 62X H X 17 mm D EH K
Thh, HRIZ67Tg Thorr. WIEEITHA 3,000 HE
BETHY, HEMWZ BFIMISEATZ720, 43105
ERL L7z, AEEO FBHREE LT, 1o HOMEFB IZ
LED 74 b2 W7z, KEREFRIIRETITL, TR
BRI H BT L RO ZB LRSS L TERZh,
MBI Lz 220 HOMEFBICHMST A A7 LA %
Wiz, 1ATHICKEN (C) 2&RL T, 247HICKEIR
Z2fbwm (C) 2#FR L7z BEEFBICIEX, A¥—F—%
W7z, B iR AR 500 Hz, T BRI 1000 Hz ©
E—T7E28R L7 b, EEREtEORTE 1M
MoZEEREZ v, Zoftizd & ICHEE FB Ol %
To7z. F72, TEROEMMEIZIZ FBOFEDY Y 2
EITIAAL v FERE L. AM v FE2HRICATA T
5L FBAENICRY, AIZAS5A4 F35E FBAWAHLR)
%5 L9127z GREIEEBFREHAL v F2EEL
7z (Fig. 4).

C DO BFEEZ HWZIHFNZ, ITO#E) ThHb.
RS, RBLLEOATEFROEYy 224l BiE
DA (EER) WP L zREL v —2 ) L
IR X FOHE 2 |ENHIZTEY v 7 (KM303CA, PLUS
M) CHBERET A, 2B, B2 io RIcE X
A I BB R E R WD ITEBR L. KIZ, 4
Wi (FER) (CHBBEBAL v F 2RI ANEERZE
Bi5.
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RGBLED

Switch to toggle FB on/off

Temperature
sensor

QR code for Forms

Fig. 4 Appearance and component placement of the self-made strap-type BF device

GRFIREECIT O BIE, EELETHOZXAL v F 240
ICAT A F&¥, FBEMORETIT) . FRiRzs FHS
B E, FTHIELIBZITIBE, ALy FELE
HINZ AT A4 FEETFB &AM L2RETRERD
WEEITH. T/, BHEOMEHHELHERH#RTE S X
I, MEIIER L7722 PREDA YA NT 7 ¥ a V8
W2 EETmICHENLZQRI— FH oML 72
(https:/youtu.be/FZqGBBIVEyY?si=Djrl4dYQfWs0LgjBW) .

4, BR

ARRFRE, AT % 3745 [ E iR BF JHA°
TRBHIHRANT y 7RI A N BFRBEORELZ H
& L7,

Arduino I~ A 2V & F VSN T 7TV r—3 a %
BEHY, SSICEMBEIE L2 & T, SRS
WWREEADI V87 MIRD, HHICKLEDSTE S
X9tz BRICHWA =y —RUL, [Thd EN
WHRIECHEBICAFURTHY, BELVF—RAE—
H—7p L, BEMBEEZITHh-72. ThicX D,
BF % 1 5472 ) O/ECE F KR 3,000 FIFREE & 7%
D, e BF 2 X ) b IEWIKME CAETE, £
BOBEEZFBICHWS 2 EXMHEE o7z

¥/, A4 v FCFBRIBOEEETRICEFETE S
X912 L7 BRI, kRIS 4T) 2L TFBAL
TLHEOHEI Y P — VA TEx2 L9105
(25]. ZOEAEHRIIT 2720, AEKEIIFB &4 7
123528 T, LOREHMBTEL2D0HHMRETHEICL
2. THISMAT, BEEHEY 7 Y272 WL
72, HETOIETIESY v IViciz ), 2—¥F—1
AFCHEP LR o7z, F)Hl BF IkIE, 2
B OE) Y FFHIr 23 L EENC B 5 2% (23], & OFERE
FBIMLZZEICLY)HETOIBPES Lotz &

16 (16)

NAF T 4 —FNy ZHf5E -

D & 92 BF #28BH56 12 Arduino B~ 4 a2 V2 AT 5
Z & T, HBME OIS LT FB 1 & s
LR EDIHTOLADNR—=VF I X, ¥FTEFR
Z— AR U7 BEaE B A ik & %2 5.
ARWFFE TS L7220 X, Arduino Bl < A 2 ¥ & D
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International Exchange Committee Symposium ;
“A Task, A Mission and Everything in Between”
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Abstract

This symposium is an independent symposium organized by the International Exchange Committee that has been held
continuously. Each of the three speakers shared their “First Task” (the first big challenge they faced) and how they tackled
that task and connected it to their “Mission” in life. Ikegami explained how he overcame his illness and the importance of data
measurement and how he understood growth from that experience. He introduced how these experiences have led to the
growth of his own marketing company. Nakano is an orthopedic surgeon who works as a team doctor for a professional soccer
team (Akinori Yamamoto, Naoki Matsuda, and Naruhiko Tsutsumi are co-presenters). In order for athletes to perform at their
best, it is important to prevent injuries and breakdowns and to manage their physical and mental health on a daily basis. This is
also common to the care of the elderly, and he explained that it is important to diagnose what is “dysfunctional & non-painful
(G. Cook, 2014)" early and take measures against such non—-painful dysfunctions. Oikawa, who served as speaker and coordi-
nator, introduced his journey from his experience as a medical staff member at the Tokyo 2020 Olympic and Paralympic Games
to his new role as a classifier for para-athletics (a position that determines the class in which athletes can participate).
Through the three presentations at the symposium, it was pointed out that the collaboration between medicine, engineering,
and psychology is crucial, and that this is similar to the approach taken toward clients and patients in the field of biofeedback.

®. Key words : Biofeedback, Flossbands, Fascia, Paralympic Games
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Background

This symposium was planned as an independent sympo-
sium by the International Exchange Committee for the third
consecutive year. The theme of this year “A Task, A Mission
and Everything in Between” was inspired from the interna-
tionally acclaimed movie “Everything Everywhere All at
Once”, which received seven Oscars at the 95™ Academy
Awards held during March 2023, just when we were con-
templating the theme for this year’'s symposium.

Everyone begins his/her life journey, with how they
react to a task placed before them. For some subconscious
reason or another, the reaction may somehow continue to
reshape itself within his/her mind ; and what was thought to
be only one of many, a single task eventually may grow into
a lifelong mission. The speakers of this year’s symposium
were chosen, to talk about the path they took along the way,
and how they have been attempting to accomplish their
mission. If you read through this paper, you may realize that
they have not yet finished with their missions.

Looking back at the original idea for this “symposia
series”, it was hoped to be developed in a way that suits the
new era formed during/after the 1,200 day battle against
the COVID-19 pandemic (legally downgraded and reclassi-
fied to Class 5, on May 8, 2023 ; the same category as com-
mon infectious diseases such as seasonal influenza) . We had
three basic concepts, 1) to have the speakers present in
English, 2) to actively incorporate new ideas from “outside”
the biofeedback society ( “international”in the broad sense),
3) whilst still focusing on the medical, engineering (technol-
ogy), and psychological collaboration aspect that has built
the bases of our JSBR (Japanese Society of Biofeedback
Research).

The year 2023 marked a milestone as the 50th JSBR con-
ference. The three selected speakers for the symposium,
have provided the latest topics from their respective posi-
tions.

As the president of a marketing company based in the
rural area of Hokkaido, Ikegami reported on his own experi-
ence of “transforming the mind and body” through collabo-
ration between his own conception of medicine, technology,
and psychology.

As an orthopedic surgeon, Nakano reported on how he
uses Al in the field of sports (where fine assessment of both
the physical and psychological aspects of the athlete need to
be done in order to find the best solution), which he regu-
larly uses in order to “stay healthy and live to be 100 years

”

old .
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Fig.1 Lucidas Inc. Office in Asahikawa (Ikegami (left) and
Nakano)

Lastly, Oikawa reported on the journey he has taken to
obtain the qualification to be a “Parasports Classifier” (a
person responsible for classifying levels of disability) that he
discovered after TOKYO 2020, and the challenges he has
faced.

The following paper is a reproduction, edited according to
the style of each speaker’s presentation at the symposium.
All three presentations were made online using the ZOOM
platform, from Ikegami'’s office in Asahikawa, Hokkaido Pre-
fecture (Fig. 1), and presented on the screen at the venue
of the 50™ JSBR conference. The three presentations repre-
sented as “sessions’ in this paper are all independent ;
therefore the first person pronouns ‘1", “my”, “me” all
represent the speaker of that session, but presented under

the same umbrella theme of the paper title.

Session One : Training, Diet and a Marketing
Technologist’s Transformation
(Speaker : Jonathan IKEGAMI)

1. Introduction : The Intersection of Bio-
feedback and Personal Transformation

The study of biofeedback and physiological monitoring
has long been the domain of medical professionals,
researchers, and specialists in neuroscience and human
physiology. It is a highly technical field, grounded in empiri-
cal data and rigorous scientific methodology. Given this, it
may seem unconventional—if not outright unusual—that I,

a marketing technologist with no formal medical back-
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ground, was invited to speak at the JSBR International
Exchange Committee Symposium.

This invitation was extended by Dr. Leo Oikawa, who, in
an effort to introduce a fresh perspective to the discussion,
sought the insights of a non—professional—someone outside
the medical field who had applied biofeedback principles in a
real-world, non—clinical setting. The topic of my presenta-
tion was left entirely at my discretion, allowing me the free-
dom to explore a theme that intersected with my personal
experiences.

As the Founder and Representative Director of Lucidas
Inc., my expertise lies in digital marketing, communications
strategy, and information technology—not in medicine.
However, through a structured, data—driven approach to fit-
ness and health, I experienced a significant personal trans-
formation. By leveraging systematic monitoring, targeted
interventions, and iterative adjustments, I was able to
reduce body weight by 33 kg while preserving and later
increasing muscle mass.

While my methodology was not rooted in traditional clini-
cal biofeedback, it aligned closely with its core principles :
the continuous measurement of physiological data, real-
time adjustments based on observed trends, and the long-
term impact of self-regulation on behavioral change. This
paper details my process, highlighting how the intersection
of structured planning, measurement, and adaptation can
facilitate lasting transformation—not only in physical health

but in any domain requiring sustained progress.

2. The Catalyst for Change : Recognizing
the Problem

2. 1 Background and Initial Challenges

Like many individuals who struggle with weight manage-
ment, my lifestyle in early adulthood was neither athletic
nor structured around fitness. Over time, I gained signifi-
cant weight, but it was not an immediate priority for me to
address. It was only after repeated health challenges—par-
ticularly chronic tonsillitis—that I was forced to reconsider
my approach to well-being.

At the age of 40, I underwent a tonsillectomy, which
resulted in an unexpected side effect : an inability to eat
comfortably for an extended period. This naturally led to a
reduction in caloric intake, and within a short time, I had
lost 5 kg. What initially seemed like an incidental outcome
to a surgical procedure soon evolved into an intentional pro-
cess for better wellbeing, as I realized that sustained caloric

control was possible.
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2. 2 Unstructured Weight Loss and Its Limitations
My initial weight loss was largely driven by a drastic
reduction in food consumption, consisting primarily of low—
calorie meals such as salads without consideration for mac-
ronutrient balance and intake. Additionally, I engaged in fre-
quent walking as a form of physical activity. However, while
weight loss continued, I soon encountered a secondary
issue—intense and prolonged muscle soreness despite my
physical exertion not being at a level that DOMS (Delayed
Onset Muscle Soreness) would normally be suspected.
Upon further research, I recognized that I was experienc-
ing catabolism—a state in which the body breaks down
muscle tissue due to inadequate protein intake and insuffi-
cient resistance training. While aerobic activity contributed
to caloric expenditure, it did not adequately preserve lean

muscle mass.

3. The Science of Sustainable Transforma-
tion

3. 1 Building a Structured Approach

Recognizing the need for a more structured and scientifi-
cally informed strategy, I implemented the following key
changes :
3. 1.1

* Introduced sufficient protein intake to prevent muscle

Nutritional Optimization

degradation.
* Balanced macronutrient distribution to sustain energy
levels and metabolic function.
* Maintained a moderate caloric deficit to promote fat loss
while preserving lean mass.
3. 1. 2 Strength Training Integration
* Prioritized resistance training over exclusive reliance on
aerobic exercise.
e Structured workouts around progressive overload princi-
ples to stimulate muscle retention and growth.
* Implemented tracking mechanisms to monitor perfor-
mance improvements.
3. 1. 3 Systematic Monitoring and Feedback Loops
e Utilized daily weight and body composition tracking as
primary biofeedback metrics.
* Recorded training data to ensure consistent progress and
avoid stagnation.
* Adjusted caloric intake and macronutrient ratios based on

measurable outcomes.
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4. Biofeedback as a Mechanism for Adap-
tation

4. 1 Utilizing Biofeedback in a Practical Context

Biofeedback is traditionally associated with the measure-
ment of physiological markers such as heart rate variability,
muscle tension, and neurological responses. In my case,
however, biofeedback took the form of continuous self-
monitoring.

The most accessible and effective biofeedback tools I uti-
lized included :

* Body weight and composition tracking : Daily mea-
surements provided real-time feedback on fluctuations in
body fat and lean mass.

* Performance metrics : Tracking repetitions, weight
load, and training intensity ensured progressive adapta-
tion.

* Nutritional adjustments : Caloric intake was modified
based on observed trends in energy levels and recovery
rates.

This structured, data—driven approach enabled iterative
improvements, ensuring that the transformation process

remained both sustainable and effective.

5. Long-Term Strategy and Goal Structur-
ing

5. 1 The Role of Incremental Change

Behavioral and physiological adaptation is not instanta-
neous. Rather, it requires a phased approach that balances
short-term objectives with long-term sustainability. [
applied the following principles :
5. 1. 1 Gradual Habit Formation

* Rather than implementing multiple lifestyle changes
simultaneously, I focused on incremental adjustments.

* For example, an initial habit of waking up at 4 : 50 AM—
regardless of training plans—helped establish consis-
tency before introducing structured exercise routines.

5. 1. 2 Progressive Load Application

* Both in training and nutrition, adjustments were made
incrementally to avoid excessive physiological stress.

* Training intensity, dietary composition, and recovery
strategies were modified based on biweekly evaluations
rather than daily fluctuations.

5. 1. 3 Long-Term Perspective

* Acknowledged that short-term variability is inevitable

and should not dictate major adjustments.

* Applied a three-year perspective rather than setting
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unrealistic short—term expectations.

5. 2 Comparative Application to Business Strategy

Interestingly, the methodology used in physical transfor-
mation closely mirrors that of business strategy. In my com-
pany, growth was not achieved through rapid, unsustainable
changes but through structured, incremental goals.

For example :

* A one-year perspective showed 16% revenue growth
and 25% staffing expansion—not extraordinary in iso-
lation.

* A three-year perspective demonstrated 100% revenue
growth and 108% staffing increase—a significant
transformation.

This reinforces a critical concept : People often overes-
timate what can be achieved in one month but under-
estimate what can be achieved in three years.

The same principle applies to fitness, career develop-

ment, and personal growth.

6. Conclusion : Sustainable Change
Through Structured Planning

Long-term transformation—whether in health, fitness,
or business—does not rely on motivation alone. Rather, it is
the result of structured planning, systematic monitoring,
and adaptive feedback mechanisms.

The key takeaways from this experience include :

1) Set clear, measurable goals
* Define long-term objectives and break them into incre-
mental milestones.
2) Use biofeedback for continuous improvement
* Track progress through quantitative data rather than
subjective assessments.
3) Recognize the importance of consistency over intensity
* Sustainable change is built on daily habits rather than
short-term effort.
By applying these principles, significant personal and pro-

fessional transformation is achievable.
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Session Two : A new era of musculoskeletal
biofeedback treated by “Dysfunctional &
Non-painful” fascia release and Al motion
analysis
(Speaker : Kazuhiko NAKANO)

1. Introduction : “Failure to prepare is pre-
paring to fail”.(Benjamin Franklin)

Excellent coaches always tell their athletes that “prepar-
ing for best performance” is vital. The high-level athletes
can relieve fatigue, improve their physical condition, while
maintaining moderate tension and relaxation, all at once,
before facing an important match. Our medical staff (para-
medicals & co-medicals) are prepared to always pay atten-
tion to “painless dysfunction”, in order to prevent and treat
injuries. Ours is a different threesome than the one JSBR is
known for ; but all three must cooperate and work in unison,
for “best performance (of the athlete)”.

Thirty—five years ago, my career as a medical doctor and
orthopedic surgeon began many years following my experi-
ence (including injuries) as an athlete (soccer) ; therefore
the primary goal and mission had already begun for me ;
“Sports Medicine”. Then, my professional enthusiasm for
treating “early” osteoarthritis after sports injuries, and
managing happy and healthy lifespans (to live to be 100
years old), both have been added to that mission. A happy
and healthy life for 100 years requires diligently “preparing
for best performance”.

Treatment and total conditioning for athletes can be
achieved only with the fine—tuned collaboration of several
walks of life ; medical doctors, physiotherapists (PTs), ath-
letic trainers (ATs), and physical coaches. Early finding is
essential, since that is what leads to early treatment, which
lead to early return to sports, athletic performance
improvement, and injury prevention in the long run.

On the other hand, death of the elderly can occur sud-
denly, and their treatment is complex due to the many com-
plications, due to degenerative changes in bone, cartilage,
and internal organs, all occurring “everywhere all at once” .
Needless to say, early diagnosis of “painless dysfunction” is

necessary in those cases, as well as in athletes.

2. What is the meaning of “Dysfunctional &
Non-painful” [1] ?

In 2005, the 1st IOC (International Olympic Committee)

INAF T 4 — RNy ZHF%E -

MEBRYYRIIL —DODREDSKEFERNEDETICDVT

World Conference on Prevention of Injury & Illness in Sport
was held. In 2019, several Prevention Conferences were
also started in Japan. Prevention requires knowledge of
what is “dysfunctional & non-painful”.

The average medical doctor and/or medical staff often
treat only “painful” local disorders. The average citizen
realizes his/her symptom only when it begins to produce
“pain”. That is the reason a thorough physical examination
of the whole body is essential ; to find what is “dysfunc-
tional & non—painful”.

Fascia connects all muscles and joints in the body. A
study on living human fascia was reported in 2015 [2]. Fas-
cia is a thin connective tissue that encases muscles and tis-
sues and is found throughout the body. Fascia is full of mois-
ture and reshape themselves [2]. The following are the
main functions and roles of fascia ; 1. Support : Fascia pro-
vides structural support for muscles and organs. 2. Protec-
tive : Fascia protects tissues and organs from external dam-
age. 3. Communication : Fascia helps transfer information
between muscles and tissues. 4. Coordination of move-
ment : Fascia coordinates muscle movement and allows for
efficient movement. 5. Muscle integration : Fascia binds
muscles together, allowing for coordinated movement. 6.
Regulating blood flow : Fascia contains blood vessels, help-
ing regulate blood flow and oxygen delivery to tissues.

The “Fascia release methods” include form roller, flossing,
massage guns, Yoga, and Pilates, which are self-care, as
well as acupuncture, massage, and hydro-release.

Sven Kruse developed flossing, which the world’s top
athletes extensively used. It was reported that flossing
improved muscle flexibility without decreasing muscle out-
put (Fig.2) [3-6].

Jason Westland invented a massage gun in 2008. It is a
popular vibration therapy device to relieve muscle soreness
and promote exercise recovery. Vibration therapy improves
mobility, flexibility, and gliding.

Yoga and Pilates work on prolonging fasciae, tissue water

affinity, and cell stimulation.

3. Diagnosis using Al technology

The physical measurements’ protocol of the Japanese
Orthopedic Association and Japan Sports Association, uti-
lizes data such as standing up from a low chair, walking
speed, and stride length. Al (Artificial Intelligence) motion
analysis has been in use recently, which can examine the
cause of medical problems in detail ; such as the position of
the center of gravity, range of (joint) motion (ROM), mus-
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Fig.2C Passive mobilization therapy [5]

cle strength of the muscles distributed throughout the
whole body (the procedure itself is called MMT (manual
muscle testing), often used to mean the actual muscle
strength), and posture of the trunk and limbs. This Al anal-
ysis helps correct alignment and regain ROM, balance abil-
ity, and MMT (Fig.3) [7-10].

We can also evaluate the running form and quick move-
ments in slow motion. Fig. 4 Running form of foot contact
and maximum load [11].

This detailed analysis helps diagnose and treat painless

dysfunction.

4. “Happiness depends upon ourselves”
(Aristotle)

When we look up the word “optimism” in a dictionary, it
says, ‘a tendency to believe that good things will always
happen”. According to recent papers, the more optimistic
you are, the healthier you can become. Facets of positive
psychological well-being, such as optimism, have been
identified as positive health assets because they are pro-
spectively associated with the seven metrics of cardiovas-
cular health (CVH) and improved outcomes related to

cardiovascular disease [12].
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Fig. 2B Rol

ling with compression [5]

Fig. 2D The combination with reciprocal
reflection therapy [6]

Three hormones (serotonin, oxytocin, and dopamine)
make us happy. Exercise secretes serotonin. Oxytocin is
secreted by interaction with family or friends. Dopamine is
secreted by achievement or success rewards.

In the future, Al and technological innovation should slow
human aging and eventually eradicate cancer. Furthermore,
reduced workloads will lead to a healthier life with less
stress on the body and mind.

With Al coexisting, we shall “optimistically” be living in
an era where our main purpose in life will not be hard labor,
but the eternal pursuit of happiness.

5. Conclusion and Take home message

Treating painless dysfunctions and being optimistic are
effective for a happy and healthy life for everyone, including
athletes.

A future perspective shows a society, full of citizens all at
100 years of age, full of each individual’'s happy and healthy
life.
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Fig. 3C Rotation assessment of thoracic and Fig.3D Balance ability assessment of sin-
lumber spine [9] gle-leg squat [10]

Fig. 4 Running form assessment of foot contact [11]
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Session Three : “To What Destination is the
Biofeedback Medicine-Technology-Psy-
chology Trio Heading?”

(Speaker : Ou Leo OIKAWA)

1. Introduction : “Listen to my voice”

The Tokyo Olympic/Paralympic was originally planned to
take place during the summer of 2020 (later postponed for
one year to 2021). I was selected to be a volunteer member
of the triathlon/paratriathlon medical team for the (para)
athletes, and took part in the OQE (Olympic Qualification
Events) practice events during 2019. These events were
being held to qualify the Olympians—to—be for the 2020
Games, and therefore athletes from around the world par-
ticipated.

The triathlon/paratriathlon events were held during
August 15 thru 18, but due to high concentration of E. Coli
in the seawater of the Tokyo Bay’s Odaiba Seaside Park area
on the day of the paratriathlon race, the race was forced to
be held in a duathlon manner ; without the first 0.75 km
swim segment (followed by the 20 km bike and 5 km run-
ning segments). The new course would now be ; First Run
(2.5km)-Bike (20km)-Second Run (5km).

The wet-bulb globe thermometer on site was indicating
over 31 degrees Celsius ; which is considered to be under
the “severe warning ; do not attempt outdoor exercise”
level. Needless to explain, there is a reason for having the
swim section at the forefront of the race.

I was in charge of the medical clinic team at the time,
when one VI (visually impaired) athlete from overseas was
carried into the clinic with high fever and consciousness
disorder, immediately after finishing the race. His con-
sciousness was impaired, so much so that his guide runner
could not control the fit and rage of the athlete. It was
impossible to talk the blind athlete into undergoing a rectal
temperature measurement (the attempting nurse and ath-
letic trainer were either viciously kicked away or flung
across the room).

He grabbed my arm as well, but I controlled the tone and
volume of my voice saying ‘I am a doctor. Listen to my
voice. You have high fever. We need to reduce your body
temperature”, casually and verbally coaxing him into soak-
ingina “cold water tub with ice”, in order to rapidly reduce
his body temperature. The more we wait, the more damage
would occur to his brain and vital organs.

His non—contact tympanic membrane temperature read
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Fig. 5 Treating an athlete with hyperthermia
(OQE ; August 2019)

38.3 degrees (usually 0.2 to 1.0 degrees lower than rectal
temperature), when we lowered his body into the tub. I
stayed close by, with my hand gently rested on his shoulder,
repeating “You are safe. Please stay in the water. I am here
with you. Listen to my voice”.

All the past experience I had with 1) hyperthermia,
acquired during my days working in the ER (Emergency
Room) of Asahikawa Medical University Hospital, and 2) VI
patients as a neurologist and parasports doctor, helped me
treat the blind athlete without making the consciousness—
impaired athlete any more anxious (since he cannot “see”
what is being done to him), infusing or medicating on site,
and without having to ask for evacuation and transportation
to an ER of a nearby hospital.

Luckily, the thirsty athlete would ask me if he could drink
cold water, but although he swallowed he would repeatedly
regurgitate due to nausea caused by the high temperature.
Thanks to this “drink and regurgitate” repetition, we were
able to rapidly cool the hyperthermic bloodflow from inside.

After about 40 minutes of cooling from both inside and
outside (Fig.5), his tympanic membrane temperature
reduced to 35.8 degrees, while his consciousness gradually
returned. The athlete was able to sit up after this, and walk
out of the clinic. This is a short chat the athlete and I had, as
he walked out, “Thank you, doctor. Can I go drink cola?”
“You're welcome. Yes, please go drink cola”.

Although this treatment would not be the reason for
eventually deciding to bring the marathon and 20/50 km
walk race from Tokyo to Sapporo at the actual Olympics, I
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Fig.6 National Classifier Course (Stock-
holm, Sweden : Jan. 2023)

believe that the medical approach lead by myself at the
OQE did provide the JOC (Japan Olympic Committee) /I0C
(International Olympic Committee) with an option to bring
the long-distance walk races to be held in the hot Japan
summer from Tokyo to the cooler Sapporo City of Hokkaido
Prefecture. We were able to show that medical doctors in
Hokkaido have good experience with both hyperthermia
and treating VI athletes. As the sequel goes, unfortunately
the temperature in Sapporo on the days for the TOKYO
2020 marathon and long-distance walk races, were actually
higher than the temperature in Tokyo.

2. “Listening to my inner voice” : Tipping
Point leading a task into a mission

The OQESs continued on into 2020, but the COVID-19
pandemic arose at the beginning of the year, and all interna-
tional and national social events alike, came to a sudden
halt, forcing the Olympic/Paralympic Games to be post-
poned to the summer of 2021.

In the end, I was medical staff for six competitions at
TOKYO 2020 ; BMX racing, BMX freestyle, Triathlon,
Wheelchair Rugby, Paratriathlon and Para-athletics (Track
and Field), and the doctor responsible for leading the medi-
cal team during several major accidents that happened
during the competitions. Although I was always on “high
alert”, ready and capable of handling the most troublesome
cases, | was beginning to hear an “inner voice” telling me

it was high time to move on from this “exciting (adrenaline-
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Fig. 7 International Classification (Samar-
kand, Uzbekistan ; Jun. 2023)

pumping)” scene to more serene grounds.

After TOKYO 2020, I decided I wanted to become an
“International Classifier” for the paratriathlon athletes.
There are four levels for a Parasports Classifier ; National
Classifier (NC), Trainee International Classifier (TC),
International Classifier Level 1 (C1) and International Clas-
sifier Level 2 (C2). Only C2 and C1 can classify globally.

I contacted World Triathlon soon after TOKYO 2020, and
they spontaneously contacted me back to ask if I could
come to Stockholm, Sweden for the “National Classifier”
course being held January 2023. I attended the course (Fig.
6), alongside participants from Sweden, Finland, Ireland and
Italy. There were several instances during the course, when
I would have to exert all of my knowledge and experiences
as a neurologist to the fullest, because certain neurological
symptoms we were seeing in the para—athletes were so
complicated. This allowed me a chance to participate in the
actual classification of two junior athletes ; who had such
complicated symptoms, while the other participants were
asked to wait outside. I did not know at the time, that all of
my actions (beginning with my first e-mail to World Triath-
lon) were being closely monitored by the facilitators.

My experiences as a neurologist, and as a parasports doc-
tor treating many para—athletes in the past, helped me
during and after this course, to fast-track up the ladder. I
was asked to come to Samarkand, Uzbekistan in June 2023,
to be the second member of a classification panel (which is
usually for C1 or C2, as a general rule) for the evaluation of

eight para-athletes for paratriathlon (Fig. 7).
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Fig. 8 Radio interview supporting my thoughts on “Listen to my Voice” mentioned
in the paper (YouTube : A 17 min 23 sec interview)

I am certain I still have many more miles to travel ; be it
swim, bike or run, to reach my final destination. My mission
at this time is to become the “first” International Classifier
(C1 or C2) for paratriathlon in Asia ; there are none at pres-

ent.

3. Conclusion : “The voice and the mes-
sage”

Let me reiterate the definition of biofeedback by AAPB
(Association for Applied Psychophysiology and Biofeed-
back) : “Biofeedback is a process that enables an individual
to learn how to change physiological activity for the pur-
poses of improving health and performance. Precise instru-
ments measure physiological activity such as brainwaves,
heart function, breathing, muscle activity, and skin tempera-
ture. These instruments rapidly and accurately “feed
back” information to the user. The presentation of this infor-
mation—often in conjunction with changes in thinking,
emotions, and behavior—supports desired physiological
changes. Over time, these changes can endure without con-
tinued use of an instrument”.

Do the readers see how this definition fits in with the
talks presented here today?

The task for me was : medical volunteering for the
paratriathlon race (and five other competitions) at TOKYO
2020.

The mission for me is : to become an International Clas-
sifier (the first in Asia) for paratriathlon. What I have talked
about today, is the path that I am enjoying, between my task
and mission fulfillment.

If the readers are further interested, there is a “YouTube"

radio interview (Fig.8) titled “A Message from the
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Deceased Doctor”, which is a sixteen minute twenty-three
second answer to what I have presented here today. The
answer to my question, “To What Destination is the Bio-
feedback Medicine-Technology-Psychology Trio Heading”,
can be understood better, after listening to the interview
(https://www.youtube.com/watch?v=CDjgPQhK8KA).
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2. NAFT4— KNy ZIZEBIEROTRL S RREREICH 5 LT D SREER 015
6 220 () 14:50~15:10
Wk A BARRA R SRR
BE P PR} R 27 Do N B 2 i i

(IFUBIC] LHERRICBWT, BELERGETRBEZILET 2 LIIFFICEETH L. 4, LHEOWEILE
ELTHAA 74 —FnNv 7 (BF) #HwizEIs, BIFREEEZELNT 2 EMEZRETT 5.

[FEBI] JEF) 11%, 40 a0 RE. Bz EFRICZZ Lz SEMPOEBEARL, BEE2ZIT5D, EROK
K& RBEEMNRBEHRAZEOT, UBHEAZLE o7, PRICTRAMTREZ SV, BHHEkE2 AMREL LCi
o) AOWIREIHTL Y NVl E T o2 24, NRAEITR CHIBILENEZEW CTH - 72, BEMEL 2295
TA—= Ny 7 &{T57: 25, EROFEHIFEICHBFCTE /22 L TRLBBHR LN, VI, BIOREIRITR Lk
BB A IT-> TV DA, BEERIERZ 2L ko

FEB 213, 50 MERLEOBEN. OLEPMATENHII WI EZERITZTZ L. 3EMPLFLIICEAZHEL
KA THEIROERAHTH o 72720, X410 H YR Z L R o7z, DB XL OR b L A AR RO EBIERE % 57
filiL7z& 25, AKIZAPLVABAMKIC EAT 213 TOBHERD LAET, KTT 233 ORMEMEA LA L7z,
PR 2 R R AR W /20, A DL ZAEM THERIIKIS Lewv—7, HBRICLIBEANRI o TnD LEZ /2.
72, MU A IV CHEERDMBL T, ZOFAZ 74— NNy 7 L72E 25, WEICHT 2B@NE SR,
HY TRERISHLTE 2 HEICO LD 72, RSO ARILRARSE R

[ZBE] T TCORETEHRENZFERAPE > 7RIS L, BERERLTHER, RFiRZ AR & L CRRER» S
JERZMHAL L7222 228, BEOZLESLHOCHNEOB EICORAY, WELEAROLEIZOLRH -7z, BFICX BER
DAy A= VEFTRL, THALT 52 EALEERNT 7a—F L LTHEHTH - /2.

i

¥

3. EFRNET 4 NAFET 2L — 3> (Photobiomodulation: PBM) &Ei&Kiz &3
SEE DRAEEREDM E EKIR/T—>DEAL

6H22H (+) 15:10~15: 30
ff:,\ ﬁq%nz)

1) KBCRFERZBEERERGER 2) ST 274 2

[(2UIC] &4, KL == (LLLT) O—ETHA 7+ b4 FEV 2L —Ya vy (PBM) I, 8F&8F
RARREIRBOBERICEIEEZR LTS, PBMEEICLD, I ba v R 7 OB E O ATP 4% o1
MEEDRY T4 THEGRZD25T LD, invitro BE DV invivo EERTHERINTWS., AZXNRIZLIERTY,
SRAERRE, EIGOE, B LUK (EEG) 1REDMESN S Z e L.

[MF& EFE] AWEIE, 70 A (9 HRERMEE 48 AP L OHIIRRME 22 N) OE#H 2502, 8 M, 83 H
1210473 2 PBM L2 1T - 72, EBROBGBRE LR TRET, BIKRMRAERE (CDR) #Mitds L OBIkEH % 17
Wy, RRABERE D ZEAL & BRNARRE & B B ik 08T — B X OH B OB bR BlgE L.

[(BREEBR] 2oMR, BIRNEAREREDFE L <
gk SNz NPT, RRAIBRREIR T oM 7 R
TdH 5 HTEZE OB BB AU S, BREEY —
7 DMEFE Y — VIZHET AR TR LI SR,
HA, 7XAUH, 8E ¥4 7%ECTHEROERES -
WAL, BIERAOHRISERLDD, X0 EHERMNE
BT 2 B ORIBHE R X7 — R E2 8D, PBM
PEDOTT P ANVEHELL TV ELW,

INAF 74—y ZHi% - 20254 - 52% - 4515 35 (39)



CDR-5B score
CDR-5B score : Before vs. After

dedhok 55
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Before After

Group Analysis — EEG 3D view Delta+Theta Power

Before After P-value

—fi%ERE B

1. J7AF IV EEDOI-ODEBIEENAFT T4 — Ny 7 EBOHIE
6 H23H (H) 13:30~13:50
SARHEDY 4 A
1) BRHEREAERESME 2) RSt MIC (Fuy 744+ Y =)

TrAF) YREETE, GFTESL, EFTERZMEZ2EVIELATFRTE BIELIT) &) IERICHESE
DEVEMPERING., T A4 ) Y OFFIIREZHORT A, ESICEAL T, ATBERICIIVEoMERS
ZOIEBREPORT HZEDTRTH L. L LADS, EFROEICOVTE, HifITHEROETHL, M 20
B SEZHEWNT 2 LAFLTHRL, MFBEOREYORRRHCYHO LTHEENEL 22 L8H 5. T E T,
T 7 A ) A N OEHBRI BT SIREFHIOWE 13D 525, HWEHENOISHOHE T %\,

FIT, AR, TalL, AR ENOLRICEDE L LDDOLETFIREOBEBNNAF 74— KNy 7B EZRMEL 7
DOTHET L. fHH L7238, E 3 —FSR® & Arduino Uno, #&PL 10k +—2, LED, WZEEIEETH L. v
— FSR400 % 7 7 4 4+ Y IEMRICERE L7z LT, Arduino Uno #@ U CPC 2k L, YV 7 VEBEICIVEL V¥ —
DM ZFRFTEDL I IREL. AKEZFAL, BMERCITHOTEFAMEZETHL 7T 744 ) = FOIRIE
AT L@ EROESREORE CRHIE, BFITEROBTEZHEMEE LCREL, MMM LORBESDH - 728
HFIELED BRI §5 X9k L7z,

COEEZFHL, HMOBEBEEICELETHRMERELZIT) 2 LT, JT7 44 YHFEENOERKIHE O ®
FIHIDOWTONS F T4 — BNy JIRIEL LTHIATE 5. 5%, EBOERBELTOREIIOVWTRFELTnwE
WEERD.
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2. BEOOEBIEEBIOMRICH TSI A EDLLER
Heartbeat counting & Heartbeat detection ZFUWT
6 H23H (H) 13:50~16:10
PHEEEY AR T
1) BEE S— ZARPFHAEL  2) HARKRF LB

AWFFED BHIZ, OIEIGEIOME O /73 & LT, Heartbeat counting task : HCT (Schandry, 1981) & Heartbeat
detection task : HDT (Brener et al., 1988) %z i\, FEEGREN 2 gL, CHIGEOME DG 3 Ic oW THE§ 5
ZEThor-.

2023 4F 11 A5 5 2024 4F 3 HIZ2F T, EBRBIMANORIEZE O N RFA - Rk 13 %42 6412, HCT & HDT
KD MATH S o7z, WEREE 12, MTIEAIRET, LERZME L7z, HCT T, MIRHEAESIIT S L9
TR, BERNOBSOLNBERZ 872, HDT T, ZEa SO0 (CEXO R KK & FEHIC
B> TVBER, MAL TN TEN R TV A2 RSt/ WiEE I, FOUOLLLFETEILOLICOE
THHw, FEICMYMATL L7,

ZU®IZ, HCT @ 6 DD D — B2 Mit§ 5720127 ¥ F—VO—HR BB 2iTo72 8 2 A, FREFH %R
LR OMBIZERD ST (W=0.043, x° (13) =3.02, p=n.s.), BMBER L FEER E OMBIZEED SNz
(W=0.58, x* (5) =45.49, p<.05). ZDIZ N5, LIMIOMEDOREE & WIS —HYEYH 5 2 LAVRB Sz, KRIZ,
HCT & HDT & OO BRE MG T 572010, FibEL 0O NAREICH LT [EETETwal[EbaE b n
AV TFREIZTETWAWY] o 3Bl Z 1T, HCT & HDT O Z i L7z, TofE, 137 -4 hs5-o0
F—FIZBW T E T LT BUR, H Y 7VEDD 720, Mk L TEBEZTV, JI e
TV 7w,

3. ARBREPREBRNAF 74— Ny 7IliRIC5EZ25E
6 H23H (H) 16 :10~16 : 30
FHERY RWH—RY
D) SURSEBERF RSB AN EE5eR 2) SRR N M58

BEHMM % EOA ML ARPTIE, IS FF FXRT 5, 8EIGL L2  EOMRPAELSL. 29 LIZEREEYN
SR LV (ER], 2017). WEZFBEIIIMBAZELD 1, RBIEERLRMEEE & HE)H 5 2 LG shTwn
% (Herbert et al.,, 2011 ; A4, 2019). —H T, WERHEEEFEHVWENS 74— 8Ny 7 (LUF, BF) OflfHKkE
XYEL 2D L. 5%, WZEIEE L BF OMREOBMEL L Z & T, BF ORRE L) ED 5 2 LAWIFE
TE5.

AKIFFETIZ, HETHED AT 2 B2 X bR BF 258 2 T, 3 EH oI 5 M 5 2 5 5212
DWTHE L, EHICHNZEBREOZEIIOWTH FRFIIHET L. AWFZEiE, (1) BETOIM, (2) KRFOERE
WZBITBREME, ©2EBEICo»Ns. HETOIMTIE, LT HROINME 3BEBERL . KRETORRNE T
X, HETOIBRIELHERT 5720, 1THEBITEICEH4BOMNEEZIT- 2. HFiRIE, FEFEFOHE 2 FBEMEEE Y
WoE L7z, WEZEBREOWEIZIX, WZHEERENOROEZLRITMT A X Y M (M, 2014) 2fH L7

ZOfER, 3 &) EHAHIHETH - THEHIRHFIEHIEETETHL L (Fig. 1), NZHEEEO R S AR
Mg L mo 52 (Fig.2) SHSNE oz KR, BFICBIT 5 AMRER M BEELEHZR-TEEION
LRDERTORENHIETDH - /2.

INAF 74—y ZHi% - 20254 - 52% - 4515 37 (37)
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MREZRBN

JENNEERFRFEWBEICBIT 5
INAF T 4 — 2Ny 72 DY A

THUNERKRSFEEE Y NEY F— 3 VER - THINERKRERE)NEY F— 3 VR
BRI - gAML - B BEAET - BRI BT

AZ(ICDONT

JENERFRZ=HBE (DUF, %4Bg) o) 57— 3
VIR 26 44, RS 94, SREE LS
DT EANTHREINTYS., Ykt HARRILH O
KEWBETDH Y, #9300 km BN O HUIKEREZ S 2 T
ZYefn b, MRS, MR, EEhEREE, PR
EREXISIRRBEZRELZBHEICHLTYANEY
F—YarERELTVE. ZoeriENE, OB
BRREEZOBEMETH ) A5, BERZY LY
F—3a YRCEIBLTwL R FREER & SEEIC, ¥
B340 A MEMBILTNNAEF 74— F
Ny gD TS (Fig.1). M CTARIFIED UG
FoHERIIBOMLEBHZIISI NV [1], Rild
% rhythmical skeletal muscle tension (RSMT) Z:1Z—
AL L 72 E T o T0 b, ZOBRICR—F 7V0AE
BillsE %% Check My Heart™ % H\wCE Y (Fig.2), Fig.
BIIRTHB) T — ¥ BNTHER LV BEREED L.

y i

Fig. 1 TBIIERKZRED/INA AT« — RIN\w IRAEET
RABDARY Y ITEN

ENSEN Bk UNEYF—3 g VRIER, @SEHRN gk

st GF), A HSREL, B B B

NAF T 4 — 8Ny 758 -

2025 4F - 52 % - B 1%

RSMT Zi%

Lehrer 5 %%2009 4£(2 AR L 72 RSMT i [2] 2k ¥ |k
WCEBEL ) TFNVOLHAEENAF T 4 — Ny 7
(heart rate variability biofeedback : HRV-BF) #:%&#% L
72. RSMT #i3 2N F T 0.1 Hz O % v 72 HRV-
BF OfA#: & LT, 0.1 Hz TOFREGEE &bk 2 m - T
JTITH 2 & THSOHEMBEROEMIA b 263 h
B, MUEREEXRHESELTWS Z EAEL, H#EH
HIER CRER 2 D SN D IRBICH 5 TRy N ETRER
AR SN D REFIR,  TH BRI THEARDSEAL 3 2 B 23
KETHB, 2 TRy FETHMEICHEKRTE 305
LT, RBGEB) T CTRIBORI R S ki
L, RSMT £ & Wit EmE ERQTE . KEo
FHHEIZODWTLUTIZHRR 5.

D)5y 7 ATEBLRBTRy FRMTIHEES. HALA

PRI 3 355 A5 L ZANEARE T & 1T

Fig.2 Check My Heart™
DDA W 5 EOMTR, A ML ALREICX 5 HAMREN
T VADEAEF 2y IV TED.
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HRY Analysis Results

Fig.3 {tBY 7 U7 OFEFEEDO—EB

AT 2 DA B DI E Z F = v 7 TE 5.

QFDUS A TN T, KEEEICERE (R 2 Sk
). F—=TND ik ERERMETH .

@5 1, FREHTTEA NS FREFMEIIC X > TR
% Fbe.

@5 M, FREMEZRICHIL, Bb.

G 1A NVERD L [BoT] [Hhwa] &
FPTLZD, HREFEHOKEEFRA MYy 77+ v F
FRAFSaba— LT 5.
2e% it T 4 EARER L, 30 SEFIRRREICEER L 72

FEBI B D BAE R M— B T 72 IR IS 5 BRI R o

HEITHETH Y, REOX DXL 2T L &

KON T —~THsH. LrL, TRETICEFE

TR, B, ERICH LTERL, ARRREEDR

ERLTELZLLFETHD [3-5]. ZoffifEIHhs

MEIA WK RENOEBERSHFTE, fERONI % H

W3k b HRV-BF OfETFE LD 9 2 W REVEA/RIZ

ENRTw5b. F72, 421X Check My Heart™ 2 X 2 H

By 7 — & AR R 2B L, COVID-19 Bt # =tk 1

WZxF L C HRV O miffli 2 £ L7z [6]. A% v 7D

AV H NN R & RERE 2 ORRICEb 2 - 2,

Fi- BHICHMCTE 2 WEENRBINL. 55D

(52 BAARNA F 7 1 — KNy 7 3eiiES]

HRV-BF ® Y NE ) 57— 3 Y ORI IZ DWW THF
E R AN A

(1] K PR, miEHi3k(2024) RO Autogenic Biofeedback
EEMPD A= n=""1UF v Rk RSMT £ F
T. WA A 74— Fyy 285, 51, 19-28.

[2] Lehrer, P, Vaschillo, E., Trost, Z., France, C. R.(2009)
Effects of rhythmical muscle tension at 0.1 Hz on cardio-
vascular resonance and the baroreflex. Biol Psychol, 81, 24—

30

(3] wA&MGSR, &I Bk (2022) Rhythmical muscle tension
(RSMT) ZEOMGH—AREEIRE % 5 L 72— EFIxd
LC—. A F 71— FNy 2658, 49, 29-37.

(4] w8, KJI B (2022) Rhythmical muscle tension
(RSMT) ZBEOKF—AF =V % v FTHIRTEGITE
FREL1BNEOFF— HEANSF 71— Fy
I RERPHA T O ST L - PERE, 49, 27.

[5] ®i&Hios, K1 Bk (2023) Rhythmical muscle tension
(RSMT) ZFEOME—N—F = v MEIZX ) ERHRE
R R L2HER— N1 F T — PNy ZHF5E, 51,
3-10.

(6] = Fefli, BB, &I Bk (2024) COVID-19 Bift
Bl IC BT B X U F VAV A T —I0 2 Bl
ERBIUOEMEEZHWC— N, F 71— Ny s
WzE, 51, 11-18.
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