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Abstract

Purpose : This study examined the effects of virtual reality exposure (VREX) and in vivo exposure (IVEX) on anxiety
arousal and social anxiety during speech task.
Method : Twenty-three undergraduate and graduate students were assigned either in the VREX group (n=11) or in the IVEX
group (n=12), respectively. Participants performed two 3-minute speech tasks in each group. In the second speech task, par-
ticipants received video feedback (VF), in which they watched videos of their own performances. For the speech task, the
participants of VREX group wore a head—mounted display and gave a speech to a male moderator in a virtual reality created
with a 360-degree live—action video. The IVEX group gave a speech to the video. For anxiety arousal, a two—factor analysis of
variance (group X time) was performed with the SUDS value of subjective anxiety as the dependent variable. Regarding the
influence on social anxiety, a two-way analysis of variance (group X time) was performed with negative estimates for speech
tasks (Speech Estimation Scale) and self-evaluation (Japanese version of the Speech Perception Questionnaire) as dependent
variables.
Results : Regarding anxiety arousal, no interaction was shown for both the first and second tasks, but there was a main effect of
time. Regarding the effects of social anxiety, there was no interaction between group and time, but there was a main effect of
time.
Discussion : Both types of exposure evoked anxiety, but VREX was slightly milder than IVEX. When combined with VE IVEX
had a greater effect on social anxiety. In addition, the safety of the VR stimulation used in this study was confirmed. Regarding
the applicability of VREX in the clinical setting, the introduction to IVEX and the possibility of co-medical implementation

were discussed.
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1. BEEBN

HRARLIE (Social Anxiety Disorder : SAD) &, %
JEFED U & DT, SAD BF ISR TRLITEH I NS 1]
BHEOHHIRMICHL T, B ALEZEL, H#d 2
(1], FCROBAEIZB T, REAHRIT 12.1%~15.6%
[2, 3], AFTIZ14%TH 5 [4].

SAD DRI, WD L RMRESET 5N 505,
WAED A Z I L B &, WMADORMATEIR D (Cogni-
tive Behavioral Therapy : CBT) ORIEITEH VI LITRE
NTwb [5]. CBTHEOVEDIZ, T 7 AKR=TVr—
BHbH. EHERERPIBATLET, Bz &LH5E0, F7-
PR ORI RIABIIC 72> TV E LS H S 23
FESE2 [6]. =7 XK= v =123 O OMEH
H5HD, SADEFHTIREICHELZ I ZAR—Vx— (In
vivo Exposure : IVEX) 2%7hbh 5.

FEEFEHEINTWEIZZ AR=—TVry—D 0 EDIZ,
Virtual Reality Exposure (VREX) 253 %. SAD i&#ICH
7% VREX Of)m & LT, HEDRMICHPLTWwEZ
LR, BEOREERME ORIE R EOIRIER % fHlH -
MEST LI ENIRER LT oNS [7]. BHEIER
IZ2WTIE, VREX2SHLAAENZ-CBT 7075 LD R
7 58T, VREX & IVEX ORIRICERELRETALN L
Ao 72 (Hedges g= —.31, p=.08, 95%CI: —0.66, 0.04)
[8]l. =, 7ur I 2OREET I AR—T v —I2H
DYTRWgED TN TEY, VREX & IVEX # M L
T2, FRARRE L BRT, MR EOBEDOIRET
FREDUGEDSHR LN TV, 3PABO 7+ u—7T v
7 Cli, VREX & 0 IVEX 25 L72H D )05, ®ED
FRZBEE CTH D VI G H 5 [9].

AWFFETld, VREX & IVEX IZDOWTRTD 2 filZo
WTHIERET T 4. 1 MBI, VR TR S 4585
P, BESBMAROARZZBE S L0089 D (RED
Wake), 2 mHIE, HRARICHET 50BN
THs (SAD BED.LCHFEEE). 72, VR, 3w
EAERLOD TV, FEFCHER R ED [Hrw] RIS
MEPBELAZ ENH S [10]. SEIFIHT % VR il
B, FTOL) BIEREFIZRITHLE D) D, BEWITD
WTHMETT 5.

2. 5 &
2.1 &

HNDOKFIHTIR T 5 KFA, KEBEACSMH ) %
KL, A7) == 7%k To7z BRAMEEEICEE S LA
Po7z23% (VREXH 114 : B34, kkss  F
¥AEWS 2045 7%, SD=1.21, IVEX# 124 : Bt 1 4,
V11 44 5 “FI4ERS 23.08 1%, SD=3.73) % /Hixtg &

INAF T 4 — RNy 2% -

AE—FIZEICEIT D VR BRUIRRI Y AR—Y v —DHRARICH T 2 DEMEIRDOLER

L7

BpAbsedELL, SRR - KERHSERE L, IERTH
2%, BRICEFEEOWMZ R TR ARPEL 72
H, ERMNBEEEETERVEELE. 72, A7) —
= ¥ 7" ® Self-rating Depression Scale (SDS) [11] T,
HPEE) ORI L SN D 56 KU EoHE [12] &, BHH19
FOARSEICEREE DT B BRI LI

B LiAAMIZ, VREX 2479 [VREX B I2HI D 4T,
FRENUEL72E 2 AT, IVEX 2179 [IVEX #] 12
HY YTz EFEFITIEHFL 5,000 AL b7,

MEEDRBI O W TR 21T o728 25, 4ERIC
DHRABENALNT: (F [1, 22]1=4.97, p<.05). &
NUANORET, MBEICAELREZEIAON D o7
(Table 1 ).

2. 2 GAEREH
2021 4E 6 H2H 11 IS THEIEL 7.
2. 3 HWEMH
2.3 1 RyYy—=279
1) Liebowitz Social Anxiety Scale H A&FERL (LSAS) [13]

SAD OFRRAERFMIR BT, Bli&/ ALK L, [l
DR, ThEN 24 HHH, 4 THZEST %, SAD &
W SN REZZHZIATo WAL D L,
Cronbach @ a fR#13.95 L /<, Z4MEIZTOWTHHEFR
INTV5,

2) H A i Fear of Negative Evaluation Scale 455 hit (SFNE)
[14]

SAD OHEIE TH 5, MhEH 5 OEHEN 72 5 &
OMEEWETHARETHA. 123, 5T, Bv
Rl (a=.92) LZUUPHERINTNS [15].

3) HARR SDS [11]

HOFEAH S >R E T, HAROSEKROFIEM:IE
&< (r,=.73), ZL4MBERE I TS [12].

AN, FERRIEERE TH A Zung DHEICHEL T, &
B9 DARER I E 56 UL Eog e, HH 19 FOHBE
EICERNE D283k L7z [12].

2. 3. 2 AEDMEE
1) EEAZ (Subjective Units of Discomfort : SUDS)

AV —FHHAT S AK— Ty — b L TR RS
Wuie X209 %, EENICER L A2AZORE L v
72, 10. &LAREB ] 225 [100. IR TE2H&ED
ANEL V] TRHE L.

2) Mrdn

REDOWEHE ZFEFET 5 720 DR L LT, RN
ZRE L7z, FRERTFEHRERES & L ORATEHE &
D RFEE 2T 72 A box v FRO RGN E 25 1Aide2-W
A&t b= ) fEH L7z SLOEBEOAE
HWBHETT 4 7:0, RVENOFWLTRETFETDH 5.

2023 4 - 50 % - 2 B 73 (3)



Table1

sRiEt

O ) MRz @ p<.05.

VREX # (n=11)

IVEX# (n=12) F{& (BEE [1, 22])

Fih 20.45 (1.21) 23.08 (3.73) 4.97%
R (B %) 3/8 1/11 —
LSAS /A%  39.45 (13.53) 31.83 (11.68) 2.10

o362 31.27 (11.86) 23.25 (10.99) 2.84
SFNE 46.64 (8.78) 41.50 (11.29) 2.83
SDS 43.09 (10.84) 39.58 (6.99) 0.87

2. 3. 3 SADBED/IEEIR
1) Speech Estimation Scale (SES) [16]

A —FHEIZBIT 2 REMAEDS ) 2 0ET 2 REE
T, BRI EREN R RED D&, 8IHH, 5 #ik
T, WAMHIZ40 K THD. HWEENE (a=.90) P&
BRI N TV 5.

2) HAEEW Speech Perception Questionnaire (SPQ) [17]

A —FHEOFE 2 WET H2RET, B - &
flioW G ZMETE 5. 17HHE, 5, &AMHEIE 68 X
T, BRE SR, B EEE: (a=.85) &%
VDRI N TV 5.

3) The Video Interpretation Questionnaire (VIQ) [18]

E A MRICHES HCCXTT 5 44T 4 7 (VIQ-N),
RKYT747 (VIQ-P) GERZMETHRET, %45
HH, BFr10BEHE»S %2 4. 54T, VIQ-N, VIQ-P,
EDHIHVEFREIEEINTYS (HICa=.88 «
=.79). 4, SES, SPQ ®Z4#HiZBWT, VIQ-N®
PlemitEm s Lz SBTiigeic L 5 &, VIQ-N iZH
BRIE & R RV H ) [19], HZAR DS DR
DWBEEERT B2, LR TFhEx %479,

2. 3. 4 TeMH
1) Simulator Sickness Questionnaire (SSQ) [20]

SSQ i, YIal—F—llLBMVoESVEIET
% HL NH MK TH 5. W ofR, IEES), K
WERBEE M ERE VS 3DDHTHROLNTEY,
1635 H, 4 THIAT 5. A —FiERI#THlE L,
ZOEPREVIIEFRCOEGVPHNZ L 2R, %
TIFZEICB VT, BhoKES0EL 5 2200 VR
R L72E A, ENOKRKZIWVHIBOFTH, SSQ f 5
PAEBEICHML 72 [21].

2. 4 TYVAKR—Y v —BE

SEATHIZEIZ BT, SAD BBV DAL L E I NS
O, AC—FHMTH 5 LI Tn5b [22]. £C
T, AWIETIIAY—FHHE L7 AR—-V v —iFEL
s L7z VREX B, IVEXBEILIC, Z#ix [HH%
TR TAE=FLTLES ] LHREN, 25HD
A O, 3B DAY —F %47 572, VREX #iZ
ANy K< Y b F 4 A7 LA (Oculus Quest2) %7 H
L, 360 EEOFEGEME CIER S L7z, RAEHENIZWS

74 (4) INAF T 4 — RNy 2Hf3e -

Fig.1 VRRIBDA A—IK
* FEREOR L3I R 5.

BUFRISE 1 A0 SHRE %), A¥—F %17 - 72 (Fig.
128). IVEX BEZEBRBE» LBREZ, 7 X FI2H
Mo TAY—F 21707z, B ATOEHRIIT, FEBRED
DASYSH

2. 5 FHiE

EEBIZ14TD, 1HEBOAL 7=V EPeHn 2 HFE
L7z, 2MBIRZ 2 AR—=TV vy —1%, ©FF74—F
N 2 (Video Feedback : VF) #47-72. VF &%, HW
DINT =< VAW LI-ME % 152 & T, SAD A
WO—FEFZLE LTHH IR TWA[23]. BEMLHEHCA
A—VEERTAIEEZAMNELTEY, HoihEC
EDEIICRALZNIIOVT, L VBENLRMESS
ZEEPTSL [24].

VREX #l3~y KTV b F4 A7 LA 255K L TA
E—F 27> TV5HSOREZHEEL, IVEX BHiZh 2
SHMTAE—F 2 LTWAIHITDETHA.

FATWIZRACHE U, HBERTNC RN AR IT o /2. ©F
FHERTIC, TER7Z0MMHICHCHRE A A -V &,
MRIZBL S 7-HE EDOF v v TRIE L SELZ L2 HW
ELTWA, Folkd, UToO3ERTHERLZ:. O%
BOHGDAE —FIZOWT, wmELA AV RBEEL
TH5H9, QHFDAY—=F %, T o572 BROZZ Wb
AP ToTWniE Ls, EALRMREZ O A=
LTH59, QHSTDAY —F2MMAIITo TS LD
24 A=Y LT, Xy HAIZ, ZBMIZES VT

2023 4E - 50% - B2
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VREXEE | IVEXE

1E=H S ERE

!

IRIBAEHEFEICEEL, REI05"

:

HBIE 1
AE—FEBOBR~AE—FHEE 259

WMEEEL BREORSF|ETAHDASOHICN ST
MoBTRENDB ERENCETEND

A

AE2 (BTHR)

'

AE—FERE 3%
MEDFSHIZHET EFAAASIZAMNS>TET

\4

HAIFE3

2EE IRBAE#EFHICEEL, TF#105

!

RIE4

!

RAE—FEBOHTE~RAE—FERF 25
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BIES (FoRik)

'

AE—FRE 3»

'

RIzE6

Y

ET427s—FRvd (VF)
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HAIE7

Fig.2 EERODHEN
PRAADFE RSO W TR DR LI THRETE.

PEEIDPEZTHH) [25]. @QDBIRTIE, TEX B/ Bz owTid, Fig. 2 1R T
FHEBIIHT AT T 4 TREIERMIZ 5720, HASO 2. 6 faiE

A —=FZMEDPLTOVBRERTA A=Y LTH5 . KI7EIE, HEHOHET 5 KFOMEMUMER L TH
FOETOOERIZE T, HED A —F ZHEINIC N, KABINz UKiBF 5T 2020-24-03). SNE4E
WRZETZEZHNWE LTS, iEkE, —dHogE DT, MIESMIAHEETHD, WrkaHET

INAET 4 — F8y RS - 2023 4F - 50 % - 2 75 (5)



Table2 ARZDIEEE SUDS

REREE EXP i

EXP %

1EE VREXE 26.36(23.35) 43.64(26.93)
IVEX & 20.83(19.17) 46.00(20.07)
2EB VREXE 26.82(19.90) 34.81(19.37)
IVEX B 21.25(18.11) 33.17(22.59)

31.82(22.94) 5

(F [2, 211=11.29, p<.001)

35.25(22.61) RsHAxE (F [2, 21]1=0.60, p=.55)
(20.77) RFHA (F [2, 211=4.73, p<.01)
32.50(21.85) MHEAXE (F [2, 21]1=0.27, p=.77)

E XS
60 - D***
[ 1 —*VREXH --O-- IVEX#

50

D**

RERE EXPH(T EXP#&

1 [ B

60
——VREX# --0-- IVEXE

50 |

D*

30 |

20

10 f

R EXPHI EXPi%

2 [@ B

Fig.3 AZDIEEE SUDS
D% E IO Bonferroni, @x 5 —/N—3HEHERE @) p<.05, **p<.01, ***p<.001.

LEMBEIIARFRPELLZ LW E 2R L.
T, EBRBINEICOWTIE, BB, Y7+ —24
F-aryery befrvy, HMEZRRL 225 B THMA
L7z, ECMEABREEICEREST S 2L, Mo
HEUBWREEREEHPAL, TRLAZIFREZFICHA
Y L7z ECTERL.
2. 7 4k

REOWEER @ A —FFEH, T7 AR—Y v —id
ELT, REZFMEIETWHLIIMHERT L0, =7
AR—V v —OFH (VREX B, F/2IXIVEX BE) LB
B (ZHhE, EXP I, EXP %) 2ZERNE T2, “ERO
TN ERIT -7z WREHLE LT, SUDS A2 7% H
(VAN

SAD O LBAEEL B B 7 AR —T ¥ — OFliH
PHEARIZG 2 BRI O LI, T7 AKR—
Y —OFEFE LN (1 1\ H EXP#%, 2 M H EXP %, 2
B H VF #%) 2 2H & 35, ZRNOGEG T E2IT-72.
PEIRZE R % SES, SPQ & L7, HRARLUSDEEZ
W9 %720, HEKE L L@ HE S 5 VIQ-N[22]
O, [1HHEXP#%] & 20 VF %] oZ{tes e
# (83) & L7

et VRIS OREWZWRT L7720, =7 AKR—
DX —OfEFE R (1 I B3 2H L EXP %, 2 M H
BEHRE VE ) 0BRGN 2T o7, ERE
BEesSSQfimE L.

SHTIZIE, Wi IBM SPSS Statistics Version : 29.0

76 (6) NAF T 4 — KNy ZHi%E -

ZHHE L.

3. B R

3. 1 FLOHEE : SUDS

W RN, 10 M OREE TR % [2#RE], A ¥ —
FHREDOHOR%%E [EXPHI], A¥—FHEKL%L [EXP
#®l L7

I AR—T ¥ —OfHH (VREX #, IVEX #) % #ER
BMERN, WA BEBRENERICATIL, %D
SRR AR EM L7z, 1A, 2 A, BEERHoKR
HERERD SN h o725 (JHIZ, F [2, 211 =0.60,
p=.55 F [2, 211=027, p=.77), BRI 5 E5h%
D B (HIZ, F [2, 21]1=11.29, p<.001, F [2,
211 =4.73, p<.01). BRHIOFHEIZONWT, ZDHLE
W% T-722 2%, 1I0H VREX B0 [ Rk &
[EXP Bi | O P34 L, IVEX BEDOPIGMHE DD 7
T, (EIZ, p<.01, p<.001,) IVEX B> [Z#HEE] &
[EXP % JOMHIZ b HBEAEDVRED NIz (p<.01). F7z,
2 M H IVEX B> [Z#i] & [EXP ] ofiicd A
DD HNTz (p<.05). HF% Table2, Fig.312F &
D7z,

3. 2 SAD BIEOD L IBIEIE : SES, SPQ

HERFICOWT, WREE D, 1HHDOA Y —Fif
M THZ [1HEEXP#] 2B HORXE —FifEKkT
%% [2 M H EXP ], HilF Tirbh/z VF 4% [2 I H

2023 4E - 50% - B2
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Table3 SAD BHEDDEIER SES SPQ
SES & Speech Estimation Scale [16], SPQ & H AGEX Speech Perception Questionnaire [17]. VIQ-N @ 2 [alH

VF # -1 H EXP 4% L4 & (83) L L7

1EEEXP# 2BEEEXP#% 2[EHE VF#
SES VREX# 25.18 (6.51) 23.27 (7.03) 24.18 (8.00) RFHA (F [2, 21]1=5.84, p<.01)
IVEX & 2225 (5.92) 19.67 (5.65) 18.17 (8.17) BsHAXE (F [2, 21]=1.45 p=.25)
SPQ VREX® 35.91(11.60) 35.00(10.93) 35.00(10.58) REHA (F [2, 21]1=5.67, p<.01)
IVEX & 390.02(10.34) 35.68 (8.90) 30.75 (8.00) BSHAXE¥ (F [2, 21]1=2.30, p=.11)
0 ¢ 50
—&— VREXEE --0.- IVEXEE —— VREXE¥ --O-« IVEXEE
0\’/‘ ©F G
S = 5 i_ ..... G .
.............. |:| 30 } q
l ] l ]
D** 20 | D**
10
10}
0 0
1B HEXPH 2[E| BEXP#& 2[E BVF& 1E BEXP# 2B BEXP# 2B BVF#
Fig.4-1 SES Fig.4-2 SPQ
D% E LB OFEIT Bonferroni, @x 5 —/N—3fEHE#E @) *p<.01.

VF#] & L7 VIQ-N® [1lHEXP#] & [2HH
VF #] oZfbtmi s (83) & LT, REMEDH
oM #4772, SES, SPQ, &b 58, HEHHoR
HAERDED SN hol-n (HIZ, F [2, 21] =145,
p=.25 F [2, 211=230, p=.11), BRIy 5 E5h%
D SN (EIC, F [2, 21]1=5.84, p<.01, F [2,
21] =5.67, p<.01). ZOHBLEILEKIZ L - T, SES,
SPQ &H 5, IVEXH#® [1MHEEXP#] & [2lA
VF #%] oFEfiofELE RO bNz (553, p
<.01,). %% % Table3, Fig.4-1, 2, 2T &7/,
3. 3 =£M:SssQ

HEEFICOWT, 1RIBX [R8] LAY —Fi%
M THO [EXP %] 128SQ 2 lE L, 2 M HIX &
Wl & VE#T#H0 [VF ] 1IZlE L7z, RS D5
BT & S0 L 724528, 1 H, 2 0 H & IR L RO
REMERBA LN -7z (HIZ, F [2, 211=0.02, p
=89, F [2, 21]1=115, p=.30). F7, EloEx4HE
bH LMo (EHIZ, F [2, 211=0.77, p=.39, F
[2, 21]1=1.15, p=.30). K% % Tabled 2% L 7.

4, =

ARFFETIE, A Y —FBHTD VREX & IVEX % i
Baf L7z, 1 RHIAROBHEIZDWT, SUDS flig It
BL7z. MR 1EH, 2 MHEEC, BEE R ORI
RO 6NT, BUMOIEHMRIED LNz, 20HD

NAF T 4 — RNy 75 -

Z EILEEC, 1 M HO%HE & EXP fij o SUDS HICH &
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Table4 T2 SSQ

o AE—FEH

=R (2 @B & VF 1)
1EB VREXE 2255 (5.30) 22.91 (7.26) REHA (F [2, 21]1=0.77, p=.39)
IVEX®& 18.75 (2.80) 19.25 (1.96) A  (F [2, 21]1=0.02, »=.89)
2@E VREX# 20.64 (3.36) 19.73 (2.45) REHA (F [2, 21]1=1.15, p=.30)
IVEX & 17.92 (1.68) 17.92 (2.02) BEXE (F [2, 21]=1.15 p=.30)

SSQ & Simulator Sickness Questionnaire [20].
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Leading Us beyond the COVID-19 Pandemic?
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Abstract

This symposium was held in English as an independent symposium of the International Exchange Committee of JSBR
(Japanese Society of Biofeedback Research), following another presented at the previous general meeting of the society. The
three speakers gave their introductory presentations, with each of their views on “professionalism,” and also discussed the
word “legacy” (something that should be inherited to the next generation), a word repeatedly used at TOKYO 2020, held in
the midst of the COVID-19 pandemic. Sakakibara introduces the early days of experiments using heart rate variability (HRV)
in Russia, in memory of Evgeny Vaschillo, who can be said to have started the whole era of research on HRV biofeedback.
Here, Sakakibara explains the resonance phenomenon in the cardiovascular system, and the effect of paced breathing at the
resonance frequency. He points out that the research findings provided by Vaschillo are the basis of the legacy that runs into
the current flows of the different applied psychophysiology fields of today. Tokusa, who was originally a competitive cyclist
selected several times for the annual National Sports Festival, retired from his competitive life after suffering a serious injury.
Moving on to becoming an occupational therapist, he has been using various brain science studies to theoretically discuss how
athletes should acquire the most needed knowledge/experiences to avoid injury and/or to overcome their injuries. Tokusa's
theories will hopefully be applied to the development of the next generation of competitive athletes. He also talks about the
hardships he had to overcome when he was transitioning from one professionalism to another, and how he hopes to leave
behind his wisdom as a legacy. Oikawa has been clinically applying a medical approach utilizing both mind and body signals pro-
jecting from the patients/clients, for many years in his two main fields of neurology and psychosomatic medicine. He intro-
duces how he interprets and uses HRV biofeedback, which is one of his research themes, in the field of rehabilitation medicine
he is currently working in. He also talks about how he is applying the same approach in the field of sports, including athletes

with disabilities.
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Background

This symposium was planned as a voluntary sympo-
sium of the International Exchange Committee of the Japa-
nese Society of Biofeedback Research (JSBR), as a sequel
to another presented at the previous 48" Annual Meeting of
JSBR in 2021 [1]. The presentations were given in English.
From the standpoint of each of the three speakers, their
ideas about what “professionalism” means to them, were
provided alongside several topics from each of their fields
and personal experiences, and the talks ended with each
expressing their comprehension of the word “legacy ; ” a
word that had been consistently repeated by the organizers
of the Tokyo 2020 Olympic/Paralympic Games held in 2021
during the major COVID-19 pandemic here in Japan at the
time. The 48" Annual Meeting of JSBR had been postponed
for one year, as was the case with Tokyo 2020. It was still
unknown, at the time, how the movement and interaction of
people from different affected regions might “somehow
hopelessly expand” the already existing pandemic. While
Sakakibara attended the 49" Annual Meeting of JSBR on
site, Tokusa and Oikawa decided to attend through the
internet via the ZOOM platform. The two were both still at
the “frontline” in treating patients/athletes and their fami-
lies constantly being exposed to and sometimes infected by
different strains of COVID-19. The so—called “Seventh
Wave” of new COVID-19 patients was already showing
signs of emerging (Fig.1), even before the “Sixth
Wave” which was already the largest wave ever, was not
quite yet diminishing [2].

The first speaker of this year’s symposium is Sakaki-
bara, who is renowned as an avid researcher in the interna-
tional field of biofeedback, especially known for his use of
Heart Rate Variability Biofeedback (HRV-BF), with the

respiratory mechanism working to control the autonomic
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nervous system to produce positive changes in HRV, being
the main focus of his research [3]. He and Oikawa worked
alongside the below—mentioned Evgeny and Bronya Vas-
chillo (the Vaschillos) at Rutgers University, and with Paul
Lehrer at University of Medicine and Dentistry of New Jer-
sey (UMDN]) during the years 2004 through 2009. It was
on July 1, 2013, that UMDN] was dissolved, with most of its
schools merging with Rutgers University to form a new
Rutgers School of Biomedical and Health Sciences [4].
Sakakibara talks about what he considers to be one of the
core themes of Evgeny Vaschillo's work, as a tribute to the
late pioneer ; a gigantic and legendary figure, who can be
said to have actually “opened up the field of HRV-BF”, for
others to seek and to follow.

The second speaker, Tokusa, who was previously a
top-level cyclist competing at the National Athletic Meets,
was forced to leave his competitive/athletic life, due to a
serious injury. Later on, after moving on to becoming a
national board—certified occupational therapist (OT), he has
done various studies on brain—functioning [5~9], and has
been expanding and applying the results from the studies
into his newly devised coaching method for young athletes,
with much stress recently put on 1) “prevention of inju-
ries”, and on 2) a novel treatment regimen to “help over-
come injuries with as less a disability as possible,” since
accidents are prone to happen when humans are competing
against one another to win the exclusive “one and only” first
prize ; the gold medal. Tokusa’s application is growing into a
new trend in the training of the next generation of athletes,
and he is presently searching for routes into the interna-
tional scene. He talks about how the hardships have
helped “reshape” his life, how he was gradually able to
overcome hismentaltrauma, by shifting from
one ‘professionalism” as an athlete (the “nurtured”) to

another “professionalism” asan OT/coach (now
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Fig.1 New “High Peak” of COVID-19 daily cases in Japan (NHK World
Japan : July 21, 2022) July 2022 shows the forming of the “Seventh
Wave” of COVID-19 daily cases in Japan.

INAF T 4 — RNy ZHF%E -

2023 4 - 50 % - 52 5 83 (13)



JUIRIDT L

the “nurturer”), and how he hopes to teach his knowledge
and experience to those who will follow. He and Oikawa
worked together as co-members of the medical team for the
competing athletes, at the BMX bike racing/freestyle of
Tokyo 2020, notorious for its endless production of repeated
traumatic and sometimes near—fatal accidents [10].

Finally, Oikawa has been clinically applying both men-
tal/physical medical care approaches in the two fields of
neurology and psychosomatic medicine for many years.
Heart rate variability biofeedback (HRV-BF), which is one
of his many research themes, is being interpreted, rear-
ranged at times, and used in the current rehabilitation field
he has been involved in, for the last decade. His work is
slowly evolving into a new form of physical medical treat-
ment in the “sports field,” especially for those professional
athletes with different disabilities.

Please note that in the following article, Oikawa has
added some contents not necessarily mentioned during the
symposium, to help readers understand the “science” behind
the talk—contents of the three speakers, and to show why
we have combined the three presenters for this year’s sym-
posium. All contents have been approved of, by each of the
speakers. Also, abbreviations such as HRV-BF (Oikawa)
and HRVB (Sakakibara) have been left as was presented by
the speakers, since Oikawa and Sakakibara have been using
separate abbreviations for the purpose of shortening the
phrase “Heart Rate Variahility Biofeedback”, in each of their

previous presentations and papers.

Session | : Masahito Sakakibara

Title : Efficacy of heart rate variability biofeedback : A
tribute to Dr. Evgeny Vaschillo

This portion of the paper is based on the contents of
Sakakibara’s presentation at the 49th Annual Meeting of
JSBR. In this section, the first person singular nominativ

e “I,” possessive “my,” and objective “me,” all repre-
sent Sakakibara’s standpoint.

Heart rate variability biofeedback (HRVB) is a psycho-
physiological method for increasing heart rate variability
(HRV) amplitude by paced breathing at the resonance fre-
quency. Dr. Evgeny Vaschillo conducted the first HRVB
study (e.g., Vaschillo et al., 1984 [11]) and examined
whether healthy participants could learn to control their
heart rate (HR) oscillations during biofeedback, and also to

change the oscillation at specific frequencies. Vaschillo

84 (14)
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reported that the highest HRV amplitudes occurred approx-
imately in the 0.1 Hz frequency band. In contrast, HR and
blood pressure (BP) oscillations were approximately 180°
out of phase, suggesting that the resonance effect occurs
within the low-frequency range, and autonomic functions
are stimulated efficiently during this process. Based on
these experimental findings, Vaschillo and colleagues
applied the technique to neurotic patients and demonstrated
that HRVB improved the patients’ symptoms (Chernigovs-
kaya et al., 1990[12]). Most current clinical evidence based
on these studies suggests that HRVB can be a helpful
adjunct treatment for mental disorders, including autonomic
disorders (Lehrer, 2021 [13]). I introduced these studies
at the symposium held at the 49th Annual Meeting of JSBR,
as a tribute to the late Dr. Evgeny Vaschillo.
1) HRVB study conducted by Evgeny Vaschillo

Looking back at history, the first systematic HRVB
experiment was conducted in the mid—-1980s. Vaschillo et
al.(1984) [11] conducted a biofeedback experiment on five
healthy Russian cosmonauts aged 24-27 years. Electrocar-
diogram, respiration, and continuous BP were measured
during the baseline and a five-minute biofeedback task. In
the biofeedback task, participants’ instantaneous HR and
sinusoidal wave movements were projected simultaneously
on a monitor. They asked the participants to modify their
HR according to the sinusoidal stimulus. The biofeedback
task comprised of seven frequency conditions, including
0.010Hz (100s),0.021Hz (475s),0.029 Hz (345s), 0.055
Hz (18s),0.077Hz (13s), 0.111Hz (95s), and 0.143 Hz
(7's). They conducted each condition for 20 sessions and
averaged the HR oscillation amplitude (i.e., HRV) and con-
tinuous BP across sessions. In addition, Vaschillo et al. ana-
lyzed the phase relationship between HRV and continuous
BP waveform under each condition.

Results showed that the HRV amplitude was maximal
at a frequency range from 0.055 Hz (18s) to 0.111 Hz (9
s), in which the frequency varied for each individual. The
phase relationship between HRV and BP was approximately
180 degrees at 13s (0.077 Hz) or 9s (0.111 Hz), indicating
that an increase in HR accompanies a decrease in BP (and
vice versa). Moreover, many participants were able to
actively control their breathing during the biofeedback task.

This experimental study indicated that the cardiovas-
cular system has characteristics of a distinct natural vibra-
tion frequency or resonance (van de Vooren et al., 2007
[14] : Vaschillo et al., 2011 [15]). When the frequency of a
stimulus equals the natural frequency of the cardiovascular

system, it causes the system to oscillate with a larger
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amplitude (Bueche, 1972 [16]). Specifically, Vaschillo et al.,
(1984 [11], 2002 [17]1) reported that the cardiovascular
system has a resonance frequency of approximately 0.1 Hz
and that breathing control at the resonance frequency pro-
duces a significant increase in HRV. Moreover, in the reso-
nance process, the baroreflex is stimulated efficiently. This
reflex is one of the homeostatic mechanisms that modulate
BP ; the baroreflex causes HR to decrease when BP
increases, and HR to increase when BP decreases. There-
fore, HRVB period enhances homeostatic functions related
to the baroreflex (Lehrer et al., 2003 [18]).

2) Clinical application of HRVB with neurotic patients

Vaschillo and his colleagues applied HRVB clinically as
an adjunctive treatment for neurotic patients (Chernigovs-
kaya et al., 1990[12]). The patients who participated in this
experiment were diagnosed with neurasthenia, and physi-
cians confirmed the absence of any organic cardiovascular
pathology in the patients. They assigned patients (N =30)
that complained of chest discomfort, tachycardia, bradycar-
dia, mood instability, or agitation to an experimental (HRVB
and usual treatment, N=15) or to a control group (usual
treatment only, N=15). In addition, ten healthy individuals
participated in this study, as a control group. The study con-
sists of baseline measurement, resonance frequency detec-
tion, and HRVB intervention phases. The baseline mea-
surement phase compared the spectral features of HRV
between patients and healthy participants. In the resonance
frequency detection phase, which examined the breathing
frequency causing the largest HRV, the participants were
instructed to control their HR according to different sinu-
soidal wave conditions for 0.143 Hz (7s), 0.125Hz (8s),
0.111Hz (9s),0.100Hz (10s), 0.091Hz (11s), 0.083 Hz
(12's) and 0.077 Hz (13s). Patients in the experimental
group (N=15) underwent HRVB sessions in the HRVB
intervention phase administered for 8-10 days. Vaschillo et
al. displayed the participants’ resonant frequency stimulus
(i.e., the sine wave causing the largest increase in HRV in
the second phase) on a monitor and asked them to control
their breathing to the sinusoidal stimulus for approximately
40 minutes (a 5-minute trial followed by a 1-minute rest
was repeated).

HRYV spectral analysis in the baseline measurement
period showed that the power of the low-frequency compo-
nent was dominant, and the power of the high—frequency
component was attenuated in the patient group. In contrast,
the high-frequency power dominated, and the low—fre-
quency power decreased in healthy participants. In the sec-

ond phase, the individual resonance frequencies were
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between 8-13 seconds (0.125-0.077 Hz),, with no difference
between healthy participants and the patient groups. More-
over, the resting HR decreased to 4.5 bpm in the patients
and 2.3 bpm in the healthy participants after completing the
HRVB intervention. There was a significant decrease in
anxiety, an increase in activity, and an improvement in the
patient group’s mood.
3) Clinical application and effectiveness of HRVB

Clinical evidence supporting the beneficial effects of
paced breathing at the resonance frequency has increased
after resonance characteristics of the cardiovascular system
were reported in the United States by Vaschillo et al. (2002)
(Berry et al., 2014 [19] ; Giardino et al., 2004 [20] ; Hassett
et al., 2007 [21] ; Karavidas et al., 2007 [22] ; Lee et al.,
2015 [23] : Lehrer et al., 2004 [24] : Patron et al., 2013
[25] ; Tan et al., 2011 [26] ; Zucker et al., 2009 [27]). A
systematic review demonstrated that HRVB is a beneficial
adjunctive treatment. Lehrer et al.(2020) [28] conducted
a meta—analysis to examine the effects of HRVB based on
systematic reviews. They showed a small to moderate
effect size of HRVB (Hedge's g=0.37), in which the most
significant effect sizes were found for anxiety, depression,
anger, and athletic/artistic performance. Lehrer et al. con-
cluded that HRVB improves symptoms and functioning in
many situations, from regular life settings to clinical set-
tings.
4) Conclusion of Session |

This portion of the paper introduced the first HRVB
study by Evgeny Vaschillo and the clinical trial they con-
ducted with neurotic patients. Increased HRV and stimula-
tion of baroreflex function caused by paced breathing at the
resonance frequency of the cardiovascular system are
essential for HRVB (Lehrer, 2021 [13]). This crucial find-
ing, proposed by Vaschillo and Lehrer, has inspired diverse
research in applied psychophysiology and biofeedback, and
related clinical fields. The topic of the current symposium
is “legacy and professionalism in biofeedback.” The finding
that cardiovascular resonance, achieved by paced breathing
during HRVB, is a biofeedback research legacy. Moreover, a
professional is a person who can strive for the benefit of
many people. Therefore, Dr. Evgeny Vaschillo truly
deserves to be called one. I remain deeply indebted to the
late Dr. Evgeny Vaschillo, a pioneer of HRVB [3].
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“Sprouting”

“Unmasking”

Fig.2 “Sprouting” (left) and “Unmasking” (right) of neurons

Session Il : Hiroaki Tokusa

Title : Towards the Realization of Athlete Support

This portion of the paper is based on the contents of
Tokusa’s presentation. In this section, the first person
singular nominative “l,” possessive ‘my,” and
objective “me,” all represent Tokusa’s standpoint.

“Brain Science” ---Originally as a regularly-attending
contestant at national-level bike racing, I often found myself
intimidated by the phrase. Butafterbecoming
a “professional” (national board-certified) OT, following a
major accident that put an end to my first “professional”
(national level ranking athlete) career as a cyclist, I have
slowly begun my journey (with athletes who would follow in
my footsteps) to understand and learn more about the whole
brain as a functioning and “living” mechanism/organism.

Today, I would like to talk about just a small portion of
the brain function ; “plasticity of the brain”, and “diaschisis.”
1) Plasticity of the Brain

The development of Brain Science is expanding at a
tremendous speed in recent years, partly due to the inven-
tion of neuroimaging instruments such as functional mag-
netic resonance imaging (fMRI), magnetoencephalography
(MEG) and positron emission computed tomography
(PET). These equipment have made it possible for us to
understand more about the localization and functions in the
human brain and recovery after brain trauma/injury. It has
also led to the development of new perspectives and theo-
ries in the rehabilitation of brain-injured patients [30]. The
basis of my talk cites many sections of this paper by Kawa-
hira and Tanaka.

Areas of the brain dynamically change roles in
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response to changes in stimuli and information process-
ing ; which is referred to as the “plasticity of the brain.” For
example, when a particular fingertip’s receptive cortical
area of a monkey is resected/damaged ; mimicking brain
injury of that area in humans, the adjacent cortex turns into
the receptive field of that fingertip [31]. Also, repetitive-
stimulation of the skin surface of a particular fingertip
results in significant expansion of the receptive cortical
areas of the brain (the reciprocal cortical area actually grows
in size to accommodate the size of the stimulation) [32].

Fig. 2 shows two methods of neuronal reconnection,
which are “sprouting” and “unmasking” [30]. Sprouting
occurs at a maximum pace about one month after neuronal
injury, and is a process where a primary neuron adjacent to
the injured neuron replaces by sprouting additional
branches which connect to the secondary neuron, to com-
pensate for the activity of the damaged primary neuron
(shown with x). Unmasking is where primary neurons
already have additional branches connected to adjacent sec-
ondary neurons, without exhibiting any messages before an
injury. As soon as an injury insults the activity of a primary
neuron (shown with x), this branch suddenly begins to
function. This overturn is much faster than sprouting, and
occurs within hours after the injury.
2) Diaschisis

“Diaschisis” is a term coined in 1914 by von Monakow
to describe the neurophysiological changes that occur dis-
tant to a focal brain lesion [33]. The review by Carrera and
Tononi explains the four different types of diaschisis known
today  diaschisis “at rest,” functional diaschisis, connectional
diaschisis and connectomal diaschisis (Fig. 3-1, 3-2). The
diaschisis “at rest,” is the most recognized of the four, where
a focal lesion induces a remote reduction of metabolism (dot

in lower left of Fig. 3-1). With focal diaschisis, normal brain
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Diaschisis “at rest” Functional Diaschisis

Fig. 3-1 Types of diaschisis. Types of diaschisis before (upper) and after
(lower) a focal lesion. Areas indicated by dots indicate decreased
strength, areas indicated by diagonal lines indicate increase.

Connectional Diaschisis Connectional Diaschisis

=
—\H(\r
4

Fig. 3-2 Types of diaschisis. Types of diaschisis before (upper) and after
(lower) a focal lesion. Dashed lines (arrows) indicate decreased
strength, thick lines (arrows) indicate increase.
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activations (gray in upper right of Fig. 3-1) during a selected
task may be altered, either increased (diagonal line in lower
right of Fig. 3-1) or decreased (dot in lower right of Fig. 3~
1) after a lesion. For connectional diaschisis, distant
strengths, directions or connections in a selected network
may be increased (thick arrow in lower left of Fig. 3-2) or
decreased (dashed line in lower left of Fig. 3-2), with the
direction altering at times. The most complicated and new-
est concept of all is the connectomal diaschisis, where a
lesion of the connectome induces widespread changes in
brain network organization including decrease (dashed line
in lower right of Fig. 3-2) or increase (thick line in lower
right of Fig. 3-2) in connectivity.

As concluded in the Carrera and Tononi paper, “the key
point in testing the validity of the concept of diaschisis in
humans will be to determine whether neuromodulation of
physiological changes distant to the lesion may promote
clinical recovery.” Translating this into our practice, we hope
to figure out “what to do,” as clinicians to “distant lesions,” in
order to increase the brain function as a whole entity, to
compensate for the loss of the damaged and now-defunct
areas.

Both concepts of brain plasticity and diaschisis were
the key to my years of intensive research in patients with
hemispatial neglect [5~9], for this is a subjective symptom
which is difficult to comprehend, when both the patient and
people around the patient “can not see” the symptoms of
not being able to “see and acknowledge half of the world” ;
they both need to take the time to understand and help each
other. It is sometimes up to the rehabilitation doctors, the
physical therapists (PT), OTs and speech therapists to give
hope (with the help of new research such as the ones pre-
sented here today) to those patients, and those who are
close to them, whose lives are often majorly affected by
brain lesions such as cerebrovascular diseases in hospitals,
and head trauma/injury in sports. You can probably
now ‘see” why “Brain Science” has intrigued me so much
so, as the “nurturer,” much more so than when I was
the “nurtured.”

3) As a daily coach and also as medical staff of Tokyo
2020

Although I have retired after competing in the national
sports festival six times, I have continued on, in the field of
sports, as a coach, while I was studying to become an OT. [
was awarded for attending a total of ten times in 2019 at the
74™ festival (Ibaraki Prefecture), my first attendance being
in 1998 at the 53" festival (Kanagawa Prefecture). Perhaps

some of you may remember that the 75" festival (2020) and
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76" festival (2021) were cancelled two years in a row,
because of the COVID-19 pandemic. These two years
forced some of the athletes, who were preparing for the
annual events, to retire, during that time. Needless to say, it
was quite disastrous for the internationally acclaimed top—
level athletes already peaking out at the time, when Tokyo
2020 was postponed for one year.

I was put in a very awkward position as a coach,
because the athletes would come to me for advice ; whether
to continue on and wait another year (or perhaps some
more), or to retire and move on to search for a new goal or
career. I often wonder what it would have been like, to be
the athlete and not the coach, during the several years of
not being able to compete. I had to force myself to always be
smiling and reinforcing “positive energy” on the field of play
(FOP), although I was constantly crying within myself.

When I was given the opportunity to work in the medi-
cal team at the BMX racing/freestyle tournaments, it was
probably the most challenging feat of my career, because
almost all of the staff other than the doctors and nurses
were either an athletic trainer (AT) or a PT. I had to prove
myself as a suitable member for the position I was assigned
to. Drs. Otsubo (the medical leader of the BMX racing/
freestyle races) and Oikawa were very helpful with the
administrative work involved in signing me on, as an OT,
into the team. I think I performed well within the team at
Tokyo 2020, and hope to return with more fellow OTs, in
future major sporting events such as the “hopeful Sapporo
2030 (or 2034)." Interestingly, all members who came
together from all walks of life, whether they were ATs, PTs,
OTs or emergency medical technicians (EMT), performed
in synchrony with the doctors and nurses on the FOP at
Tokyo 2020. We were constantly practicing and fine—tuning
our techniques on a daily basis, as “one team,” a popular
term used at major events. I believe that each and every
one of us were essential members, for the success we saw
at Tokyo 2020.

As a coach for athletes in Hokkaido, I belong to the
Japan Sport Association (JSPO), where I coach with the aim
of improving athletes’ skills for competitiveness at the pre-
fectural and national tournament levels. While many of the
coaches work for team-sports, such as soccer and baseball,
I like to work with individual teenage athletes, especially in
the fields of cycling and speed skating. I also teach at insti-
tutions such as Hokkaido University of Science High School
and Sapporo Sports and Medical College (Dr. Oikawa gives
a course for the AT course, where I am offered one lesson

to teach every year). I have recently become a training
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coach forthe Hokkaido based wheelchair rughy
team “SILVERBACKS,” which is one of the nine teams (as
of 2022) registered in the Japan Wheelchair Rugby Federa-
tion (JWRF). There are about eighty active members
throughout Japan, training and competing against each
other, and we are hoping to train several members of our
Hokkaido team, to reach the height necessary to be chosen
to participate in future Paralympic games.

My task as an OT, from here on, is to help recruit more
members of the same profession into the field of sports,
since we are naturally used to working with doctors, nurses
and patients in the hospital setting, the same as with the
PTs. There is a limit to what I can accomplish on my own,
but with the help of fellow members, there is so much more
we can do, together. Therefore, I am very grateful to Dr.
Oikawa, who has given me this opportunity to present here
at the 49" Annual Meeting of JSBR, to speak out what I
have always been thinking inside my brain.

4) Conclusion of Session Il

Having specialized as a so—called “professional” in the
fieldsofbothsportsandmedicine;firstas
the “nurtured” and later as the “nurturer,” I have come to
understand that words spoken and/or written by
the “professional” sometimes have greater meaning to oth-
ersthanwasoriginallyintended. Thewords
give “osumitsuki (a Japanese term meaning “authorization
" or “certification”)” to what is being mentioned there and
then. Therefore, as a “professional,” when we are constantly
acquiring new ideas and methods best suitable for tackling
the task (s) placed before us, we must make sure that, at
the same time, there is no ambiguity or misunderstanding
during the learning/teaching process. What is stated,
but “false,” by a ‘professional,” will be perceived
as “true,” unless it is corrected by that “professional.”

“Legacy” is said to be the passing on of acquired
knowledge and treasures, although they may already be
obsolete (old—fashioned) and not as important to the ones
on the receiving end, depending on when and how the
inheriting occurs. Still, the names of gold medalists and the
world records set at such huge international sporting events
as Tokyo 2020 will live on for some time, until someone
from the younger generation of athletes will further the
legacy by going beyond the limits placed by those predeces-
sors.

As for the theme of biofeedback, I have been using a
newer type of what is otherwise well-known as the exer-
cise bike/fitness bike/aerobike/spinbike, named

the “wattbike,” which gives visual feedback to the athlete
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and coach who can see “real-time” physiological changes
taking place, resulting in improved output during a training
session. In the future, we will be able to use newer types of
such equipment to analyze human sensations of movement,
especially perceived perceptual levels and pre-motion cog-
nition, in the world of sports. As a former athlete, and pres-
ently as an OT and coach, I am looking forward to such

innovations of the future.

Session lll : Leo O Oikawa

Title : Combining Neurology, Psychosomatic Medicine,
Rehabilitation Medicine and Oriental Medicine for the
One Patient in front of me

This portion of the paper is based on the content of
Oikawa’s presentation. In this section, the first person
singular nominative “l,” possessive “my,” and
objective “me,” all represent Oikawa’s standpoint.

1) My early years as a medical doctor and its path to
present day

My early years as a medical doctor, began in the area of
basic sciences ; as a virologist, at the Department of Virol-
ogy, Cancer Institute of Hokkaido University. During the
PhD program, I centered my research attention on the sys-
temic distribution of EBV (Epstein-Barr Virus) [34], so
my daily routines were extensive ‘virus-farming/
harvesting” and PCR (polymerase chain reaction) measur-
ing. I had already begun to realize, back then, that I would
rather be treating patients, one at a time, whether it was at a
slow pace, than to have to quietly wait in the laboratory for
weeks just to receive samples from the patients, which was
always slow to accumulate ; with our results not necessarily
supporting any new paths for a cure against the “killer
diseases,” under the name of cancer, out there. These
thoughts may be the reason why, in my later years, I found
myself choosing to work at the forefront of treating patients
with uncurable-stage cancer, and for those being severely-
infected and hospitalized due to the COVID-19 virus.

After graduating from the doctorate course, I began my
clinical training as a neurologist. We were seeing many
patients with debilitating and progressing illnesses such as
SCD (spinocerebellar degeneration), Alzheimer's disease
and ALS (amyotrophic lateral sclerosis), all with no known
medication for remission or cure. We were constantly diag-
nosing new patients, but not being able to prescribe any
effective medication. That is when I began to look towards
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rehabilitation and psychosomatic medicine for a different
answer.

At Asahikawa Medical University, where I now work as
arehabilitation medicine doctor, I have been giving
an “intensive course” lecture to second year medical stu-
dents here, for the past several years, on “ethical
issues” ceeee although no senior in the field of neurology or
intractable disease liaison councils will testify to the fact
ever existing,there was stigmaaround the use
of “mechanical-respiration (artificial respirators)” for pro-
gressing ALS (especially for the fast-progressing cases),
and as a young neurologist, we were mentally “forced (and
I am still stating this in a subtle way)~ to talk patients
into “not selecting” to use a respirator. This may be the
primary reason why I decided to go and study psychoso-
matic medicine (at the Department of Psychosomatic
Medicine at Toho University ; 1996-1997), since I myself as
a young doctor was beginning to show signs of depression ;
I could not eat, sleep or enjoy any of my daily activities. The
methodology I accumulated during my studying at Toho
University has helped me learn how to communicate with
my patients, and have them vent and come out into the
open with their most inner thoughts, well-hidden at times
(but at times also the most problematic), in order to help
me plan some sort of “medical care” with them, although
there may not exist a treatment for remission or cure suit-
able for the illness stage they are in. This also promoted my
paths into biofeedback (and autogenic training) and oriental
medicine, since Professor Sueharu Tsutsui at Toho Univer-
sity was showing me how to use these two methods for
patients with psychosomatic disorders.

2) My early years in the biofeedback field and its path
to present day

Professor Norio Mishima of the University of Occupa-
tional and Environmental Health organized a symposium at
the 30" Annual Meeting of JSBR in 2002. He was
already “sounding the alarm,” that we needed to “rekindle
the biofeedback fire,” something that was already becoming
problematic back then, over twenty years ago. I was given a
seat as a speaker to talk about the clinical use of biofeed-
back for patients in the field of neurology. I myself tried to
help Mishima by approaching the Rehabilitation Depart-
ment of Keio University to ask for the attendance of some-
one who could talk about the use of biofeedback in the field
of rehabilitation medicine. I had some hope of bringing back
members who were using biofeedback methodology at Keio
University, since they had slowly moved away from the

main-stream activities of JSBR. The medical director
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answered my call by appointing Tetsuo Ota at Tsukigase
Rehabilitation Center to come and talk about the topic. Ota
talked about the use of biofeedback for sub—acute to chronic
stage spinal cord injury patients. Interestingly, Ota came to
Asahikawa Medical University, nine years later, in 2011, to
become the 1% professor of the newly installed rehabilita-
tion department. Needless to mention, Ota and Oikawa
have been working together, ever since. Ota now special-
izes in botulinus A toxin treatment for chronic stage stroke
patients, and Oikawa’s research area during his study abroad
with Lehrer (2004-2009) has been with spinal cord injury.
Somehow, the symposium at the 30™ Annual Meeting of
JSBR had helped bring two separate streams into a bigger
mainstream ; also with both of the streams crossing over
into the other half. I am grateful to Mishima, who I think is
the professional who has left a legacy back then, for me to
fulfill. Although it has taken me over ten years, I am proud
to have partly fulfilled that legacy, although it is only
through my way.

My roots in the field of biofeedback is in electromyo-
graphic (EMG) biofeedback (EMG-BF), where I have often
combined autogenic training with better outcome [35~37].
In my later years, I have come to use HRV-BE especially
since studying with Lehrer at UMDN] [38] [39]. In recent
years, | have once again moved back to using muscle move-
ment for the implementation of HRV-BF [40], since muscle
movement (tension and relaxation) is the most easily
understood and reproducible/controllable physical motion
by most patients/clients. I have been a “biofeedback techni-
cian (BFTech)” (issued by JSBR) since 2001, and have
always been treating my patients, one at a time, recently
with the help of Takahashi, who is an OT working with me
at the Rehabilitation Unit of Asahikawa Medical University
Hospital. He is learning biofeedback methology to become a
BFTech in several years. Takahashi and I gave a BF course
in Medicine at the 50™ Annual Meeting of JSBR.

3) My early years in the oriental medicine field and its
path to present day

It was when I first encountered a spinal cord injury
patient who would sweat heavily only on one side of his face
after eating a meal, that I came to understand there were
symptoms not easily understood, examined and cured using
only the “western medicine” approach and its medication ;
which usually results in either an increase or decrease
of “one symptom,” and rarely both (increase and decrease)
and/or multiple symptoms. Not only was this patient
sweating heavily on one side of his face, the other half was

relatively/extremely dry.
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I was only beginning to learn how to see symptoms
using a new ‘oriental (eastern) medicine” approach of
examination ; looking at radial artery pulse features
“myaku-shin,” tongue features “zesshin” and abdominal
features “fuku-shin,” to figure out what sort of imbalance
in the body was causing the symptom (s). Kampo (herbal
medication) was an alternative/complementary approach to
the body as a “total system,” which could at times work in
various directions (increase and decrease) and for improve-
ment of multiple symptoms at the same time.

Surprising to all medical staff around me, the Kampo 1
chose back then improved the patient’s symptoms dramati-
cally (on both sides of the face) immediately after just one
or two ingestions. His appetite, bowel movement, sleep-
lessness, as well as coldness of his extremities improved as
well. I have been using a broad range of Kampo for over
twenty years since then, for many of my patients [41~45].

Through the outcome and results I have seen of my
patients, the recent thoughts I have about the use of medi-
cation, is that we need to add physical exercise, such as
rehabilitation methods of PTs and OTs, and training meth-
ods of AT, in order to bring out the best effects of the med-
icine, with less adverse effects. The ingestion, digestion,
metabolism and urination/defecation/sweating, can
improve with more physical exercise, and I find it easier to
say this to my patients and have them understand and actu-
ally begin to exercise, since working as a medical doctor in
the Rehabilitation Medicine Department.

2) Conclusion of Session llI

It is all up to each of us, to decide which modalities to
use for our patients/clients, and to what extent (in my case,
I like to go all the way for the “certification” and “license”).
My use of neurology (with general internal medicine), psy-
chosomatic medicine (with biofeedback and autogenic train-
ing), oriental medicine, rehabilitation medicine and their
combination has helped me in many ways, when there
seemed to be no answer for the one patient in front of me.

Here is the definition of biofeedback ; coined by the
Association for Applied Psychophysiology and Biofeedback
(AAPB), the Biofeedback Certification International Alli-
ance (BCIA), and International Society for Neurofeedback
and Research (ISNR) in 2007 : “Biofeedback is a process
that enables an individual to learn how to change physiolog-
ical activity for the purposes of improving health and perfor-
mance. Precise instruments measure physiological activity
such as brainwaves, heart function, breathing, muscle activ-
ity, and skin temperature. These instruments rapidly and

accurately “feed back” information to the user. The presen-
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tation of this information—often in conjunction with
changes in thinking, emotions, and behavior —supports
desired physiological changes. Over time, these changes
can endure without continued use of an instrument.”

I feel that it was the “professionalism” of the research-
ers and clinicians from the early days of the 1960s, that
have come together to form the ideas behind what we know
as biofeedback today. All of that is stated in the first part of
this definition. What I feel about “legacy,” is also written as
the last sentence of the definition : that “over time, these
changes can endure without continued use of an instru-
ment.”

As a young medical doctor facing his first patient, I
knew I had very little knowledge or experience necessary
to treat that individual. That is why I had to use equipment,
to see for myself and also to show the patient what physi-
cal/mental changes may be causing the symptoms. Further-
ing my ventures into the separate fields mentioned here
today, I gained more knowledge and experience, and gained
some sort of “professionalism” along with the wrinkles and
gray hair I have accumulated with my “aging.” Looking back
at all of the qualifications, which I had always thought was
needed to “show” my patients who I was, and what I had
accomplished to be sitting there in front of them, I have
begun to realize that I don't necessarily have to utilize the
equipment used in my earlier days. Why? Because most of
the answers I have found were not written in the textbooks
butrather found “betweenthelines,” and ‘real
answers  were found only through the communication with
my patients presenting their variation of ailments. Surpris-
ingly, for the “legacy” from the “professionalism” I had
always been seeking, it seems not to necessarily have to
move from one person to another. I would like to thank all

the individual patients, who have helped me along the way.

“And Now The End is Near”

These are the beginning lyrics for the song “My
Way,” which is a song popularized in 1969. Although the
singer Frank Sinatra’s name would probably first come into
mind to most people around the world, this song was origi-
nally a French song “Comme d’habitude” composed by
Jacques Revaux with lyrics by Gilles Thibaut and Claude
Francgois. The English lyrics, unrelated to the original
French song were written by Paul Anka, another great fig-
ure in the music industry during the 1960s. The song was
written for Sinatra [46]. Some of us may remember the
song because icons such as Elvis Presley in 1977, Sid
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Vicious (bassist of Sex Pistols) in 1978 and Yuzo Kayama
in 2008 have each had their turns in “covering” the song.
All these professional figures each probably had their differ-
ent interpretations of and approaches to the song, and the
legacy of each individual's lives have implemented some
sort of impact on our memories, not necessarily associated
to the song “My Way.” My personal favorite version of “My
Way~ is by Margaret Mackie and Jamie Lee Morley in 2019
[47], which went viral after being posted by Mackie's
daughter. Mackie is a resident of Northcare Suites Care
Home in Edinburgh, Scotland, who suffers from dementia,
and is supported by staff member Morley during the perfor-
mance. The YouTube version can easily be accessed.

I think it is fair to say, that it is when we begin to see
the “end of a chapter (or career)” in our lives, that we begin
to think about the legacy of what has happened “there and
then”. Interestingly, the word “legacy” existed at Tokyo 2020
even before the Games ever began, perhaps due to the
dense ‘negatively-charged” fogthatloomed over
and “mentally-banned” the mere thoughts of implementing
any sort of social festivities and enjoyments ; all of which
were put to a sudden halt because of the COVID-19 pan-
demic. We needed to visualize some sort of “bright
future” ahead of us.

When we turn our eyes to biofeedback, the establish-
ment of AAPB was in 1969 (interestingly, the same year and
country as the birth of “My Way” ), while we here in Japan
formed the Biofeedback Research Conference in 1973,
which evolved into JSBR in 1984 [48]. The implementation
of this English-presented symposium was a new attempt by
the International Exchange Committee of JSBR, to draw
some attention to our cause, to hopefully gather new
streams of ideas into the main stream, with its history as old
as the song “My Way.” I would like to note that Sinatra
passed away in 1998, which is some thirty years after his
first singing that “the end is near.” Also, although the eighty
six years old Kayama has retired as a singer in 2022, he has
sung the song for close to fifteen years as an active stage
performer, before his retirement.

May our “professionalism,” of the members of JSBR,
from the medical, psychology and technology fields, unite
for many more years to come, to fulfill each “legacy,” not
necessarily talked about here at the symposium. We shall

continue on.
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KUEFEDO—2oDIREE L THRBOBREZFM L2 25, FRBORELI TR Y b7 — 2 HNEDLEBARE S
oo BEL 74— Ny 72 2N ENMPI S5 2 L THRMEMEZ BSOS MEKE LTHBETE 20 EIRS Nz D
LXy, WEBOBRMNEZO—DOTHIRERM/ 7 4 — F Ny 2 Y A7 2085, [H61EE] 2479 BRI
PEEREE % F 53O BRI Y AAACTHIEIC L BN S & 2 W HEIC T A RIED T H 7.
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NERREREZNRETE VR TRUNEYTF—> 3> —LDRHE
WINBEETY B Y BHERREP EAERYY N
D) BRI TR EA TEEN  2) EAEAMBANERR VNCYF—Ya vl 3) HalatzrH
4) WA - MM WRWERERE  5) WA KRR T S 4 T2k fry bl

bbb IS FRBE S ORI W 5 720 OIS (Virtual Reality ; VR) 7 — 2O %247% > T
5. Aif7ETld, VRZ—2AZ8RE - BEOTHMEERE 6 ZIRHLTLI OV, F— 20 EoHRERER L 728)
PEDNBATFED &) PRRE L7z, =21 3QROWETSy —24 @OKD S EFr—20 28 EHEL, EH55075 =243
BGM, A 73R, B - EHOZ 77 ML) FA =2 Emdr. BERIVRAY Fty ME Mo v h— %%

L, WBENTHEMICTETY—2% 60 B F2ER L. OTIX, Aa7H VRAYELwk
IR OREICER R CIEH D&, BHLAEBESTE R VEEHAS (Valve index)
Nz, HELEI—ZADOL—VOEPRKRESREBHTE LN LM BESEN A O

BHEOTWEPEBILL TRV EHPEREEZ Sz, QIO BRI E DR
BEWZIS U TR ERmML, BF2RIC o KEBOESH A LN K (HTC Vive tracker)

| VRIZ1E (I Unity
IZ&VBF

RIGIZHRE LT VB A 25— AL LTIRRTECWAEVE S, &% © F
X, QL VEBELRT L, BWIANEYF—Y 3 YRS TX 58
REORFN 2L SR AT &9 27— A~OZEH, @ABA FH4 ¥ 12
X B AR & BB L OMGEE LR 2179 FETH .

VR 7774 v 2 70—RIBIC L BZEAEE DHITHEENE RO
=YY BNIEETY PHERED A 30 mAERYY Y
1) WHERFRFERHE TEZER 2) BRI 3) EEEARSHERE VY 57— a &
4) BASHDH 5) WIAKERIZE - AR

N—=Fx V)TV T 14— (VR) HAfiz vy, MLy FIVBTHICEBORTHE L B 5888 % 5] &2 3%
FWRTHE T4 v 2 70— (OF) HEE, METBREORTHEZUET LI N F—va Y e LTHIfFS
NTw5, REFZE TR H &I EH I L TR OF #EELMI2B810 5 VR b Ly FIVBRATIIM ATV,
BERFN O WTHE L7,

TERE A BB 12 4 L A B 10 NSkt L, OF Jild 7z L, S HOBATHEE e Lz MLy F I v L
O OFHIHL, MLy FINVEENS 25%INL7 OF JliL, ML v FIV#EEDLS 25%KT L7z OF Fl#oM-> D5
fEcehen 5 5o Ly FIVBITIE T o 72, BAATRRBORH & LT, Alnn, JsolEsk, 5 10, 20 5%
(210 A — MUBRATIRERZ ATV, RATIRER, R, AT (R B 720 ) o0& LR G L7

BREDOLEALDEZ IZBIN 2 DIZ MLy FIVEEED S 25%8401 L 72 OF M4t CH o 7. WMEHhEZITHB VT, &
ITHEIE OF M 0 5 10 7 F T, AT & D AT L7, SBUIZbe3, #4751 OF Mg 10 0% F
BARWMREZROz, EFHITBWT, BATREIZ OF JIE#Z 25 10 5% £ T, ATar L » AR Lz, A5
OF fIBE A DO AF BT L, BATHRIIZAL L ah o7z, BIFEHEE X D v OF FIBIIMMA B - 5 o 4T R
% 10 70 HIAEE B S B RAMER S Nz, AR EF ICB W TIRATHE L RTROMIMAR SN2 25, BlE
FPE X D v OF FIBUIARIE X ) S BRATRZBIMNE 45 2 & TRFISEVRIT Sy =V 2FRT L2 b o 7.
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74 b5y *>7—FE VRHMD-INIRS (2 &3 VR FERFD E DR IGAIRILIREY
VRHMD (2532 360 EREAFERPOIRIRXRIEENREFETAI TS v b7 7 —LFAE
FRORY RBFREEY NIRRT SR
1) REORE R AR RBFGER A S M W BRI L2 0 2) AR NeU 7V 2 A Y5 v7—s 2=y}
3) &M NeU =2 —u~—4r512 EYRALI=Y b

P, AREHINC X % e b ORISTTBALDAA L, VR OMFEFEIBIC BV T ITbIb L)1l - T&72. VREHW
% A1)y b E LT, IO R FFMTE 8 7 FZEREBREE AT VRHMD % H3 3 % 720 TR ICHEE T E 2 AT 5
5. F72, VRHMD (2 360 FEEBhE 2 i3 5 2 & THEL I Z HEICHITE 5720, Btz #IEd 12 & T
BIED 2 EBRZIT) TBRELTHINHTE RN Z MO TS, RELETIE, AHIFEORMITE & HAICEH LT,
VR kB o v b o SOSTH L2 #E LTw L IS E % R 5 Tk, INIRS (BRI RA-6E:) 2w 5.

BEEHICRIGENCAE S MR OZILZ /RS 2 LA TE 5. AA—-SE

7z, FHIN R OO HHEEA B < KRB DR S 2

FIz v, VR E Saab e HiTEE Lol B el MRS
ST 2. BIMLEERERE— (A% VREMD & INIRS % Ml &b )
L st

BRI Y AT A2 %S 52 & T, 360 BEMMFARERH OB
ERIEE ORI 7 Z v b7+ —AIIBTFBENAF T 4 —
KN 7 7 EOFEEISHTREIEICOWTHRE 2 LT

(G RYHMT—T)

QO ¢ @

ERBEEEUNEY T —Y avADICRICEIT T
EEREAEREFREMICLEZ2—0OT71— Ny 7l R T L
B ®
AN L I s

WA, WEREREOFEIMOE S EMRERICHT ONAFEEOKT L OBBEIREH I TB Y, LEIZS L THE
BEREZIMTAZERIINEY T—2a VIZBWTHEEL W 5. 2 TRIIETIE, EEBREON LZHBE L,
EH IR R A F LB (Steady-State Somatosensory Evoked Potentials ; SSSEP) & W:E 5, HEBHRIMNIE 2 FIH L
Toma—u 74— Ny ZIFI AT L EHEL, TORERMEZMREEL 7. RIS X7 A TRV 72 SSSEP 1, feBY
FROMI WG LTIREIRE 2R ELFFOZ s, A ANOFEEREZ ) TIVI A LA THET HDIZHEL TS,
EBRTIEIHFREELZNRELT, AV AT AICL5 8 HH OB Z T, KKEET OIGFEEIEZ A7z, s
VT, BNBFEHGOLEFITERZINT S Z RSN, EEIMIMITLNTVS LHfiEIN 5T (SSSEP D)t
BHEL 2 BIEE) REGEVW T4 —F Ny 7 &Nz, —2—0 74— KXy ZHIBE#ICBW T, JSiEED—
Td 5 Go/Nogo i, BLUY—7 vy ML TELGELLDTZi- THE)3 % 2% HIWr3 % hand choice if#H % 52
ML, RS CE UGB AT EARRES L ONEENICE b 2 HIl - BRI IS ITTREL M L7z, oK
H, BINE 1L SSSEP JEE DRI T L7z, & HIZFIME, AT IR S N5 BRERIBIIN 3 5 RUSKR M A2E L o 72
Lz, NHRRTHLEFOMPEENE T 2ENSHERIN. —H IO L) HIlFRIRE, FaiciisL .
MADRME 5 I —T7 4 — FNy 7 EIN2BME KHEE) B TRBDohhhr o7 DEORKRIE K=a—
TO7 4= KNy 7 VAT AHERBEIME LTHITH L L 2RET 5. S50, SHHER S NAIHRRIE, M
BB T 2N ) 7T — Y g Y CHE L 25 FBEMAEHOBEL RIS HTE 2tk 2 A3 5. 4k, @
VA BONELR E2T, KDAHEICE > TREO WY AT AL LTWL.
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HEND CO,RESLVREREEZER LI FSAN—DRMERET VOB
2 OHIEY &rmE s
1) SRR RS BRI LR 2) SRR B L BRI Lo > 5 —  3) SRR A4 Al B 1
S SER

FEIR ) Sz R R T L7 B RS O SO ST B 4 3y ) ()
FAKE L, wATICHEENL 2 EA%. ZHIC, FOBBCRIR =
DOFREREZ, FIAN—ICBEZRL, RIRY S RARICHIET 2 >
25 A OHEIIREORETH B

KFFZETIE, HENO COMIES & OMEBHEAT R 5 4 N —2 R 2T B
BT 2 AT A A L, BESOEBRTHNENS, CO2O00ERD
JEIE D) ~O BB A RHEEF VL > CTHBIT 52 L2 B L7 WAL
M FHE TV, COMED X OBEREOEEZMA, ARTRINLE

WL, PO EZERE). MR LT, COMEDLFLIMED 1
ADOHBREICRIZTRBEETVCIHMET 2 2 A TE, FIA4 N0
BERED TN RITHNDL 2 D nhoT.

G, WEMNO COMEER L UTERE 2 MM 52 & T, IR EixxS
WICHBTE L 2L E2MEL T2,

USN fER{t/aEICMmIT /- 3 RITEAEERES R T LD
EERALY  ZHAEAY  NTMRARIY Y
1) BREKY 2) sAiHKZYANEY 7= 3 Vb

P22 AL (Unilateral Spatial Neglect ; USN) &, BiZH O%ERE & UCTHRE L, RBEERHE & PO o f#Ic
EEZINTAZ EFHEEE 205, USN LN - AL ZEH OF 2 \CEHESA U5, 72, USN BE O 53~71% 1322
MWFELZEMEMOLE L SNIEEIEL S, L L, AL SHW SN TWA1TEEMEEMT (Behavioral Inattention
Test) IZACER SN L MEMBAIC X % USN ZHlE L DR SN 722 OADFEM & 72> TB Y, w22/ % & 72 ARn
RIEREBORRICEIAT 5 TH 5. BE T L ICEMHEEZ VAR TR251L] 352 & T, EBMLHEEIZL 250%
BRI NEYPEBTES. + 2 TR TIE, Virtual Reality (VR) 2 W THEAL « @7 22f12 5T USN B0 i
HIER 2 VAR ERFHN T 2 Y AT A 2% L7z, VR ZHANOEEOREIZT ¥ 2Rk E IR L, ##Eo
PrE & BE ORIBIT T 2O G % PCICREEkd 5 2 & T, #44
HEIMAFET A, MBI 3OS S, 7HEONEE, 18 0k
OMEICIRRT S, FHlifERE2 D &2, SHEHEOB S T LI~y
TEERT S, COVATAEHCTES 3 HTERS v 7E2 K S TR
Ui, 2B 2 RO B O ARE S LIRS h, B0 A e s

BHF, BCHSICE A EEOMN DB I N, SHOREL &f€%§?
LCH, SO LIET R - EHOBE, AFITEOM RS TS

b L L7 OER R EHBRITONS.

INA AT 4 — K8y RS - 2023 4F - 50 % - 2 u3 (43)



ARFEFERNREBWELIZZ TV r—> a v BE
NRFEY KAE LT
D RIRTCERFRFEBEDRT 4 7 2 & FHA 2 TR 2) RIRTERFETRT 4 7 2 & 7HA 2 THEHY AT A
FHA LR

ARICBIFDLAY— b7 4 v (A<h) OWHFRERIZ86.8% THVFEAWMML TS, LiL, HERFHPE
W HIZE T, AHMKIEICR ), HEEBRICKEZ ZATHADA LTS, 22T, AVKFHOEC I~
FE—VIZMA, AHOBY HFIHICE S HERMERONELZHNE L2420 EE2ROT TV r—ary (77
V) ZHZELE. 4-o0EEE X, 1) HEMICATARZROONS X9 L) B CHMKR % %E LB 5 &amud
HHgRE, 2) MHERIZ Y 2 X Y FL, ERGEE A< Fh 0 OBIREL RS 3) TEFX—Ta Ve HI
L L7-RLEERE L RV T 1 TIRIGHEED 7200 H & 2 M5 58868, 4) EHEZIKO Y A7 OFIRL A <k O Wi % P
Ll b LT o A—a e HRiETDH 5. Unity X Blender, Illustrator, After Effects 2 & ZHWTINbH®
REEZEE LT 7Y ERER L. XFICLBA v T+ —4
Fearytey baRAEREA 10T 7)) Z2EE) LT 10 53-H
DA KB AT b, B % £ 72 OKEEH 5 2021-56) .
77V RHBED Y A7 BATICE L TN R W EHli2s#H S
7ehs, TTVONL PR RTEESEY BT e, KEAD
BIIERICEDEER D) I A Y FRTETW RNV LR Y
YHETRERBEOP o7, 4RI, Z—FBXVEENIT
TV %#NH EF72K 5 X ) ICHUERERE R sRAL L, KA D
AR IRV L 72 BEIR 21T 5 L) URT 5.

114 (44) INAF T 4 — B8y ZHEFE - 2023 4F - 50 % - 2 %5



B50 M HANAF T 4 — F2Ny 7220 E

2 1202346 H17H (+) -18H (H)
SR WAL FBERS REERR
&Y BRI B R

Bi5@AE

RAVEITIWRRENAF T4 — Ny I—FmZKDHT
e ¥
Waypoint Wellness Center, Annapolis, Maryland, USA/JC A ) —F » FRFEAT ) V7 v ¥ —

Contemplative Practice (2> 7Y 7557477527574 &) i Z[22% Mind)| & 757 (Body) ] Okt
BAZROLWVWETET7TU—F%2I8T. N F 74— N7, E6IZ=22—074 =Ny Z71XZ0RYHTHD,
FRCREWMD AV TV TITAT - TI7 T4 ATHAETA L. K#BHTIINAF 74— by 7O L5
BAHAERNZ B2~ A Y FINVARBLOZORERCTH L IAEIEROBRED HELE 2R AL, 555 bddar, 1
F 74— NNy JEIROWEH & o7z, KES AN A = 2 — B FBISEFT T D 3 — #7473 Swami Rama Fifi & 5 4
{2 L7z Elmer Green & Erik Peper 5 ORFEIZBIETHFEV L Lo THBY, HROFEKRZGISTHAH. RWTIA ¥
F7 VA 2 OMEARNER, BRI ET VA, AABOHEPERE T 2 EHLHEMERICOWTOMKEZRL, [FvF T
YRRV Y FIZEBRA Y P 7V ARMEERZRT 5. HERIH L ERABRE W) Py T ER AT Y
TOMEGIZEBYA Y FIVAABBEORATH L. REIIIA Y FTVRRENLA T T 4= F Ny 7 O8N, LT
SHOBEIZOVTRRTALN.

KIHEDBINHZE D “Food for thought” (REDHE) LRbT LAMBIRETH 5.

<{HHETOTT 4 —) >

KEHFHE &, FERFINEFEFIRAEE. T2 A b - A=V T RERFERICTHESEE L. YavyX - F7FVAK
HMEIE, ATV FREAT YTV — - YT au VAL ERT, BNERRFERE B T
1%, 2008 4£ & V) Spectrum Behavioral Health %4 20 Y 2 b, KRERKMEESS 7 20—, 72U A.0HMEREM
ESHE XY -5V FBERLEMEZEAFAER 200 5. HMEBIIAREE, bS5 v <BEEDDR &R
WHEEELBOED, (I e ) 7772y 72 AM] =4 Y F7 04 AAM#ER] 30 HARFEEELS I
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5 Bl & E

NLP (##ESEETN/5307) Icbi34e7 - avbo—v
i) A 37—
B TR 2 2 B R 2 N B8 /NLP Master Trainer

INLP &13] 1970 4E40E, AV 7 ANV T RFETIE TV v - X= VAR T 7=V =7 - %74 7% EHEROHRK
ELTHELTH 7205 MPONLP BIESDH Y &) v FEEESiERED Y a v - 7)) v ¥ — L LSO RFRE
ol Fx— N NV T —DERBENBELO0N - BT LI LICL-oTTEDN 7. T4bhH, W NLP
&, BROHZEOII 2= —3 3 Y B E VWDIERBICEIR L2V AT A 570 ThH L. LIHEOHFERY S I
%L, HROELZEMRCHMOEIR— R E o7z [HFEWR] SDOTH 72720, BfHh SR CHER D S 13860
ENhhodz MW, RUEPE NI ERS, THOLBEPL LTLRTEY, THMES ) 27 AR SHMMEICE -
THfl S 7z, COBRROHEPAIE N TR S W85 % [H—MHRONLP| LIFATWS. ZOWH O %175 72
NEDDN, T 7Y AMEREEZLIZINV DY - ) 7Y VOFEPC = ERFREE R, =) 7Y v OFED
NLP DEBEFFREDO—HEHBR T LI b kol YT RDI = 7 H A4 FAEZ 572412, NLP O F — 2 DSHHRRAVIZHL
WTHIY<HEBICHLELEHIC, TR FAT Y PO—EICZOHBEREZTHEMKL2ZE61EHY, o7y
7 N2 RESOLVE LB SN L) I o7z, BRICKHMOHARK EWELR LB L TH MO ZIRGE» T b,
MO WHBHIIBITA NLP OFRMMEZEIRDITAZ L E o7,

ho ) Y TBEE PRIl ERT 5, WhOLWNEEOADFESIZIZZOEIORT [HHED] a—
F U IO EAWEE R Z EAvb o TE . KN 4 FHelE T positive counseling & negative counseling A%[H] Uk D3
EDIHNIBZONTVIOPEHMDO—DTH 5.

H) T A NVZTRIRERREDD, ZHOTOAR—Y F—LOEEHE L TREND Z DL L, BNENDT
OF—ARF ¥ aFVF—LAORHEIITON, AR=Y I—FOLHBEALTHTH L. 155 DBLANLPIZHL 2
CRHRRILTH 7. ZD L) e, H—ALNLP @ positive counseling DEA 7215 % Hlo 2 L 72WHEAT
bbb EIHIIHRY, INLPI—F 7] LIRS L) kol F72, A) 74 V=T EROSMCE G LT,
VANV —FHLE L2 IT MROEENDEO XIS 20T, AW ZRIGE) % X% T 5 & L TNLP
IA—F PO NE L) I ho7: BUE, BEIGETFA 7V LTHMTHNON, EVRAART =V & THLHF
L% o5TwWh [PDCAY A 7] R [SCORE VAT 4] IZZORBHONLP OEWTH L. a—F 2 7L 3N
EBDEMFAN - T I TAMNGEGTHTH o722 EdHY, NLPI—F V7LD a—F ¥ 7V OBEHPREITHIRE
kIl ), EROER—RHEARAINIBE RS2, TOXHIZ, BOREROHEED FHEOKRTH -
e ZHANHMIEE LD OOREITH) FWHEZILKL, ZFHBROITERICE N E SO H X NLP (Dyadic NLP), I —
T A Y TR R ALEIS R EICE S A E B NLP (Field NLP) 2 #%C, BUEIX, AI3MiR, ACWELES
GUHMUMANLP 25ETHTH L. o L) 2FMHICLY, BUE HREESL X CHAEN T DI TS NLP Off
BIEZ A2 AT 525, NLP OXBEI IR CEZENEEO G2 5 A & — b L7zFHEIZE .

NLP Ti, V7 -3 bu—)VilB#$ 52 %, state management & 9 #E& &, FilEMEOZE (Neurological
Programming) & WIHMETE 52 TEY, FEFICARN LRI T 5.

R =22 ay 7T, ZROHBYNLP FErd, DEOL0ERL, Wik SERNL RS A VL EDT IR
T5. 72720, BIEDONLP 2O b DIIIFHFICRKELREKRIIEELTVWT, INSIZZDEBHISO—IMTHEH I LI
BHEBELTWRELEEW

O Iy <EESIRDO AT 4 v ¥ ¥ 78 (Visual swishing, Auditory swishing)

@QRY T4 T T HY T

@ R — VHifh

ZE K

Bodenhamer, B. G. & Hall, L. M.(1999) The User's Manual for The Brain. Vol. 1 & 2. Wales : Crown House Publishing LTD.
EEEG (1997) MEEE 7077 3 > 7. BN

FFLVE 0752 F (2001) SZAD7 10X, Ll AR FEBEHEK
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[EER] UNEUF—> 3> HEEICE T 5L Heart Rate Variability (HRV) Biofeedback &ED
HY D #H
EAETR, B Bk
JENTEERF R0 B

[BTE] RETOINEY F—Ya yphind LTE, 2R EOBAEN 25 oMY MAz, LEEOIH~K
WIZHTFTOIRVTY 7% #E 2 hBRke & LT, Mk © SR 2 H A H OB 3 % 2 W & G s e
BFEREINLVUBGIH L1200, FROBEFHIIDETIHTTATI—4A4 F AAZREFRICEALETOD) OV
NE) T—2a YHEBLEICRDILEED SV

(N1 AT 1=Ky (BF) BEENORYMBA] ENFHETNA 74— F Ny 7 ERELERREORIE, K
4 - BAR B KBRS R KN B R B 8 | RS AL D PR 72 7 7 0 — F % O 7 E R E 2 DT ST o TW B0 &
WITEAERTICH S, B X 9 £ 2016 4 4 A ISR DTFEMEA D SIREL CTH S WS LEE, UL Y F—3 3 ViRi#
THO TV LERGREHVIZEEEORTY, %% R—% 77314 A% 72 Heart Rate Variability (HRV)
Biofeedback (HRV-BF) % HWT, BHAOBEZERT ABENH 72, TOBRIC, WEORMHTH 2D HEHRICH
WTCWIEFEN S, BHFRERFONE & BN ZOBRBBTHRIEL: [RA— - nN—" 1T v 7 A] LPET,
I ) 45 205 R 8 722 9 8902 6 LT L > HRV-BF ¥ % W 22 BRI ZE 2 Mg 4 5 2 &2 L7z,

[RSMT (Rhythmical Skeletal Muscle Tension) ZEDZEAE] 2000 £10H% 12872 & Lehrer 25T 72 RSMT i
N — 20, WA A 3T T &R O fl HL 2 U - AR 2 — 2 D) A A THD R 721 O RSMT £ % i & IIT
ERELL. SRORSFEETIE, INETOBRBNREHEE, SROBFMENREEZGbE, YN F—Ya v
FHIIZBIT S HRV-BF 2 L& LA F 7 4 — FNy ZEEOSHDRERIZOWTE L,

[I2R] NAFT4—ENy oD [NA4F] ZHEDDHDH,?
—loT 2B R L LI ADITEIREIT « BIRLEB AT OIS —
R W
O T e

ZOMFUIAB A=A LTS, CoANMoBERRE 7o XL, BEONE»bD AN E#EDOEIIDNA
T4 =8Ny 7 L THLRMDPREEND, —HOMFERBEO L) ZETLVENTEIDLIRE, YU TNICHT S
CEMNTEL). AL, WMEIPSAEAFTNELTINOLIFT ST AMBERZEGOTON, HILEICIEHTORE
BERBEBERICATIODTHZRETIIELROONIDOPBETDHSL. LzdoT—ADALZTFEZEZTVE DI
WZidwnhewv., EIEF R, £ Vo BEMFUIHEMET, ML ICHEIE) DEPLVHEVERBI L LTwAHF)
HBhvL, HEHLMEIEMZEOMGETHAIREHITE L7259 05, FTRHEME - ADAMEEZ TnL
L%, —ADARZE > TOAEWAKRELALEDLDS, LW DOPEMROHEEMNTII WA . — KT, [#HME]
% [l %2 OEFE] e hrTrBE Lo Bb0—213, ABOBRERRY S -7z FIAE, T+ AMTE ADOITH)
ZRFFICHERT 2 2 L R EAFTEHIEATRETH L2500, AWABPL DL L2 LAz L >/-2 3o A 4
WCHFEDHEZ RIZL, ZNVRAZTA =Ny 7 E3NT L) AT HEICBTAZ L3O S5 2400 o
DTRREVEASI) . ZHICH L TEE, IoT2WRICLAETFT— T A TV 2RI ) o M RFHR 2 HEIIZH
SALTHZ LIRS LIEE SN TWAE. ThETHOTW M4 DBR 23 _XTEBAL, 22055 00HEEHA
DI EATE DR D 5. ARG Tl ADITENENT 21T 9 B RAEHT & %785 — G HALBEAN %2 # 4 L
AR ZCPIEST BN F 7 4 — BNy 2 BB~ OIS 2 w5,
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[(BIE] ERENERE, HARTHRESNZED W OEEREDO—DTY. 1960 £85I KZEHEE TH - 72 RKilEE
Ra L TRMEIN—TIZL > TREMIN TS, ISR % 5o 72 HFEOBIEPEIL L 72 & v ) )i
EOWTERET- T, WEREER o727 &0 OMRIRRE L ERREOBOMBROBEREIEICL CTHEIMEE - T
Wwa,

BUAEE, Btk~e, ARMREEE Vo REERZFS LT TR L, MEELTIER D O, RHANE % F - 72 OREIR
W, JBED, BRE Vo AT, APLARAT AV, AR—VBEFONT + - VAWK R ET, K HF
FER L EIRAVEB CTHRREIEES O Tw S, REEETIE, BRBIEEOMI T2, Vv 75 T7E LT
DEHZRRLT, SMBA BRI ER 2 AL THHI)TLETFEL TS, BINHEIE, BIREEREZ N+ 74—
RNy 7 OPATHEA L T ROV TEHEARZED LI ENTEL, BREEEENAF T 14— KNy 7 O
MAPLRBELTWAREEET (XU T4 YBNOBEIIE R Z 2807 CEhA L72BHCBL Y JAD 5 7 X 5 1 fy & fE - TH
CEIBENLET).

BEGH ARG —, PREEE, BRI (2023) HA2#2 3 71— 744 25—, Ftt.

VIURIDL

“A Task A Mission and Everything in Between”
(3B . —DOBEL LA S LERAEZLTITOVT)
by aFg ot AT, IARRAY, BB, 3 OREY, R K
1) #aEtv v 72 fREBG %
2) THREE—Rbe AR—YEPHEHTRE DU ILEEE 3 4
3) MXEHTA X AR=V &IZVF—FA AV}
4) JUINEFRKFEREY NEY) 7= a3 VF
Al I Bk

<FEEZABMIL>
1. Training, Diet, and a Marketing Technologist’s Transformation
Jonathan Ikegami (b -2 5 4 )
2. A new era of musculoskeletal biofeedback
— “Dysfunctional & Non-painful”, fascia release and Al motion analysis—
SR AR 100 SEOVE D T—IH A DO WEEREA 2 A 5 —
Kazuhiko Nakano (HEFF1Z)
INA SR K
Ho FH A
W OE
3. To What Destination is the Biofeedback Medicine—Technology—Psychology Trio Heading?
Leo Ou Oikawa (JJII  Bk)
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Ry VRI MEI—WEEEMEFEOFSRITT &R E, EERRBERO 3FEROAEY Y RY T A E LTRHES
N7-bDTH5H, BHIZEETHEEKT S HRSFIHAETLZIMNT D). 3ZBEFNENDONLEH S “First Task (H5
128 5T, BAOCIMDMAZKELE" L, ZOBRZFOPEIIHLTED I I MA, AEICBITS “Mission
(B2 E o TOffify)" ORI TV o722V TORERMEZIT). YV RYTA 54 MV, KEOTHTI—
HEZEMW D& 4 PVEWAL B2, ERIE (=754 Y7 - ay 228 —] LW RLEZWLLETH-T, Z0
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%ﬁuﬁwféiﬁi&%ﬁmbﬁ&%m&k@ﬁtfﬁb R DUk 5] fFIETH D, HVEICKFILENR
FED (BR) BBICHTEL, ZOBRIHEDIA TAZ A NICELETHY L, dLEEICAM, Hici % <
%ﬁwyﬁz%izLHt.KMWﬁw WA RN B O KN I & —FE 125 56 IRF IS EIIBR O * >N —&
LCTHA L-BREER) 2@ L TRASR, 10FERONEEVAEH L. ETIE, LHEEOLINTS AT 2 FHIET
FHOTFIHIERHEE 2 LIIT> TV 5, M ERITEED S K LEREH L ENC 2 LS, HH6DO 74 v FAA [F
Kbty (R4 F) QEERMECL] 2P ORKBIC [0 T7T7y 7] T&27)—2 () Thb («Z
ARANZEST, TNFEODSE)., UYHEI—F T4 Y IORKNLRFEL»SHE D, IuFME 02750 Laie 5 HL
TH A EICAHZ B X HFITTERHH R EICOWT, KWIZHESTWET 51337, 41, bNLbILJSBR 25E
DEHWEOE - T - LEEOFOTIES LEZKEARICHIFITTE— LV L TWITFE0ICDE, MR LbDOT7ATFT%
WeZIF b0 EHIFREL TS, TARAD [HICKEZ AR BHNEZ WA LT [JSBR ORI #E Lz@mse] |
ﬁhﬁ1w<#u,4$@k§&%vvka&5.mﬁﬁu,ﬁ%%ﬁ&ﬁﬁ@%®&M®ﬁktﬁ,%n%n%@
KL GEIHEALZ D, BEAREE LCORTH LOE2SEETIY v h—F— 20 EDF -2 25 —L LT
T 5 TOMIZIZ L ALERP b o7z BIAERIC, BRI D DLHEMFRBTALVT 4 v 7 - M—F—72b0a—
ARBAONBLEMZIRL TS ] LW HEATEKEZ LS ok ZORIC, SROBENABOERE LD, KEH
WRWEFEICOEfur LEFIL T2, wob, HOYBOELIPVED M=V T, GOAR=Y - X742V (%

R« T RO IRE) DR LE L T2 nheEZTEY, )R SEOBENMT -2, 3 ADHhT
Mi—, EXZEROPWEHEELEFENTVZ20W0T, B35, 3 AHOHEE L ASEHLNT 5 KN, ot igh
L7223 CIHRT ITIMET H2 7 ARFAY AWM FER. HIL2020 D4 Y ¥y 7 EX8F) Y ¥y 7 &z
TR, BEIVEBEDOZ ST 7747 — GBHEORYTEXL 7 I A5 20 5Y;) L LTOED, L
NVT T A=AZBNT B72072. 1A, BICE—BBOI—RX%2 XY 2 — 7V TR#EFALE. BEIVERERI,
FNZEFE - T EENER SN, EBOZ 57747 —3 medical (E&: FR L LF) & technical (T2) @ 2
DOTHREING., EMIEREIHPERINLGHEBE R L2, BEVOEREZHLAEVEDES, BHEDONZ I
TA—=RVAEFRBLTHS )20 LoD HR— b LT M, JSBR TRETbNIZE/27 54 0 PRBEIC
M7 708 —=FIZh R DEMLTwADD LK LTS, AR—Y, ZORTHEIVERAR—Y T, SOHEIX
AZDELI D BHTLoNYEZTELV. ZOLT, 3HEOFEFEDbALTLEOONELHIZ, BETA6H
1L H2LFRMHET LoD ) EIFEIZIT2HHE L TB & 72w,

A new era of musculoskeletal biofeedback
— “Dysfunctional & Non—painful” treated by fascia release and Al motion analysis—
ZH LR 100 F—BAOLOEEERLZ M5 —
REFRIEY, IIARRKY, BB, % gz
1) WRE—WEE AR—YEENAHTRE 2) RASHTA X ARV &V —FT4 A}

HEEICE ST, SEDOZonIFIERRINET. 2L T, ZLOAMECIVERIIEERLET. 7RAY — MRS
DNEFETE0121F, FHEEZFHLHED?SDLHOKRRERNEZETY. &b, dysfunctional & non-
painful (Cook, G.,2014), TR D HIHAD L VHEREAEZ FIICHH L T REZ# L2 2RI VRN TH L Z La%h
oTEFEL

—75, BEARHEE TR, RN 2EAZRA2EESAOBEROBICEGOREFMBLETY. 28%25, o
BILOBREARZIZ L D RFI~NDA L ADEHRPELL I LD o TELZNLTY. ZLT, $LDAY v 7Ll
L TAT 9 #2419, total conditioning NEFEELTE T L7,

WA, BT TH A fascia ZEELWBE L LTRREINL LHICHRD F L &5 OMRRA fascia 12 & 0 #ifE LT
WA DT, M %ZHLIC fascia release 179 EIEMANHEE, S 612, HHOMHPLHMIOBE PR ET LI L5
559 ol TY. MG L LT stretching T L& WHA T, hydro release, forming roller, floss
band, massage gun |2 & % fascia release IZ%)H % FHHE L 9.

FEOBEZEYVOFEKE LTEHEHAIZ2HDTVwET. 2OTFRiE LT, FEEUBICAEULZHIIETE NS ~
AT OLEVEETYT. INHOFHIiE LT, 7R — b2 THRL—BOFITHERL T2 ALBIEGHT & /5
LET.
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[BIE] NAF 71— PNy ZEAKEREDS 50 FE 2 MR 72, AW TIEFE U EROEWRIRZIY L7, iR
FOBA R MR 7200 T S SULNBS 72 Ehk 4 2508 - ST RPN TE RN D 5. IR, OB
B LTHWZZY, EBRIFRTHWAD SIRA I SN T a2z IR, DR - AR KSAE Xk Shi
RETH HMIIREEZTH LT, B HHE, EELOREWASE - R TIHH S Tws. FM0IRER, AR AR
BOBAS5 ] &2 2 SN LD % W OHENEDETH 5.

RONCHIREOBE DR SEHOMHE L B v, IREOERIIOVTHREEZRD L. ZOHDOTEVA ML -y
W TEME T BRI E 2 EIRIRBZ R L T2 P ETH S, 4 MVD [N F T 4 — FNy 7 LfERED
RAEE] I, BEZEFOHEEEEME LTBY, ZRENDRMA S L R OEZO S0 6 O RRH - 5tk
EITWEDS, SHOSMEERZTMIRENA T T4 —=F N 7DOTFT 4 Ay v a r~NEERIELZVWEDERWDS
ThHb. BB, TEVAM—=Ya ilBwTid, BIBREDOEBIBEONE LMH LTI FTETHS.

— fix B &

Rhythmical skeletal muscle tension (RSMT) Z3EDiRET
—R—Fzy MRICED EREEEEE 2L/ E04—
AR R RKY
1) WNERKRFRBE) NEY 77— 3
2) JWINERKFEREI NEY) 77— a VF

[IRUBHIC] REMBRITT, 5 HHOTIREREIZ M5 TSR LS, 5 PHOTRERMPEZ S TS
JEEE) % 5 5 M FEMET S RSMT 2L IS oW THEERSE L, WA VIEBNCKINTE 2R Z R L7z 40, X—
Frv MRICE DS TEIRE EESIIROMEE KL, Aoz 2w (8 BEEI 60 ) & %o 723ERNIH L
THEELEERE LEEBEOUEIEOSNRBIZOVTEREZMZ THRET 5.

(g &EFE] L LEoBREE £ Y BRIMAENEI~HEEE L T 20830 5N g, 2021 4F 11 AIZU e 57—
Va vRERNZS L, R S, 1 RIS LW 722 A DR & TR ) R L7z 2022 4 4 H,
W) N T =2 a YRIRIEM L D 7 N4 222 CRSMT E#E#EERL, BEMNL —= v 724725 X9 12dk
Bl REWCFoy 74— 2L CLAZE (HRV) Z#llw (RSMT £330 tnT 2 [, Stk 1) L
TW5b.

(R EEE] RSMT £k % Wn BAGEE, AEMRERIGEE 2K DIEEETH % HRV Total Power ($F W 2Kl /R L 7-.
WIRIBHIAREIC RIMT 22 8B L T 0 BAEF TICBW G BH1H2RHEE N L —= v 7 TE TV T L2 HBRIC
FEFEL 72, #5%, HRV Total Power (30§ A 258808 L 7- B (2022 4£ 6 H) 2 SIRIGS 2 Z /R L7z, B0 & Bl
BMBEDOERDONTG Y A% R L Tw5D LF/HF &, R OSBRSS (Kfl) &% -7, F/z, RSMT £#:%
FEE L7214 A%, 2022 45 B & 0 2B B oW EissdcE 2545 S OF BETE I 110 B, [F4E 6 I ANEM L
9 HM LR TV 7 % F L, BELKEMERTE TS UFMEEM 135 ). S 512, 15/ T CAVI Mifr %
Fhti L, RSMT & EEE%E & 0 A LRBIIRE /4 EREIIRE A FE PG EZ RO/, B0 L) BEE LTwBREAEIC
DWT, SAICHMTEZZ L2 ARANSHERNTE, RSMT ZEDO X 5 2 5 fEMEICOWTRIB S .
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BRIEERVWSFHRISOMEOER DIRE (2)
{5 KR T
H AR S I

ARIF7ED HRIE BRSO MBEOEEOMFEITH) 2L TH Y, RERTITHEIFEERIC L 2 BRREL L)
T v 7 AREO RIS DAL OV THET LD TH 5.

2022 4E 2 A0S 7 A2 T, EBRBIMANONEE&E LN RKFA - KEERE 26 4% 5802 Ha IS IEsE 3 Gk
W) & BRI 1T, 2 IS h ) BERET o 7. AIEREE LT, BIRIRED SR
ISOME (TRE) &)y 7 AREOHERICOME RNE) 2567225 B ERKISME LMK (g, KH, 2022)
72, EBRFPEB L ONER [BEINHEE HO 28RSO ANROEROME (V] LFHAETH Y, FEHER -
PREBILIC A 3R (I, 1ERM, 28 ICBWTEMEANONEZRD 7.

H AR O FE RS B AR SOR O KT TIBE 2 MG 5720, BARRMEERRO S TR ER M v, B
GERRERE, WU < WERg (oolml, 18EM %, 2 JE%) o2 ZROGEHGHTT 2 FER L7z, Zo#%R, T RETHE,
OB O HAEH DR SN2 D TR 247 o728 A, SEEEEN TORERINC X 2155 0F 5 % 130R
ENhhotz. B, WEEO 1AMKE 2 B0 T RESME, FEHABLDLATICEIo 2. RRETIH,
BEX B ERE O AR SN2 720 T DN 24T o 7248, MEHIcBVT, 2 %O R RESSIZNES X
C1EMBO RRERELD DERICE, 72, &b, MENOSIMEM (W, 1HEE, 28E%) o R RERN
FIEMEE LD DAERICE» 572 D EofR LY, AEIMEEZERTLIEI12L %Y 7 v 7 ZREO GRS H
HOBTE ) 2RI

Table 1 TREERREDTIE (M) LEERE (SE), BLUDBITORER

FEEH wEH
(n=12) (n=12)
#[E 1 :B[E#% 2 AR #[E 1 :BRE#% 2 ARE% ANOVA
M SE M SE M SE M SE M SE M SE =R F1{& wmn
BRI ISH
BHE R
TRE 2258 096 21.00 0.98 18.00 1.09 23.83 1.85 26.08 1.55 27.25 1.63 B 9.47** 301
RFHA 0.57 .025
BEXBEHEA 1058%* 325
RRE 2117 153 21.17 1.68 20.00 2.03 26.50 1.83 28.67 1.56 31.83 1.40 B 13.91** 387
B 3.54% 139

BExREH 893" .289

Fp<.01, *p<.05

FLOATIEE (AD) ZAVWEERKENT (QEEG) AT LAICEAT 215
Za—A74— Ny ZENRAFT—H—ELTDICATAEEME
SEFSRRAY Ao B
1) BREFRARFRERINCY) 7— 3 a S5k

2) BESLI CLINIC

B RE 2 e 3 2 HEO—>Th LMK (EEG) 1%, WRRMFRESR CIFRETHRIX Mo ke LTEHS
TWwb. HETIE, PCN— FOEERILE N Y 7 7 2 7 OfEd & & I8 @S N OBRATHANE L FL BRI & 5 W E
ML 2 0, BEMENOEHMEDIADY) OOHh b, =2 —07 4 — KNy 7 OFEHTIE, ¥ N EEG 57— & X—
A& VT ERMEEN (EEG) 28 L—=v 770 b a— L oRERMEHEIGhrEhTwa, $72, EEG I,
ANTHNE (AD) OHEMZEATLIEICLY, BHERS—F VY Uit Vo 2MBEEREDR 7 ) — =V IR TFHRT
WEEHYE LR A= —~OIGH b EH SN TV A, 40, EEO iMediSync #:25BFE L7z~ 2 v M
EEG M52 1& iSyncWave 2 ik A2 72D T, REEOBERCERMELR EZMNTHEEDIIC, ZDXI R AIZH
V272 qEEG Y A 7 A DI REMEIC D W THET L 72D THE T 5.

AEEIZ, B (ER) k) BAvxy NITHY, NIBIC19ch DEBEBPEBEINTEY, Iz mERIC

INAFT 4 — KNy ZT%E - 2023 4 - 50 % - H2 %5 121 (s1)
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7))y TEMEEZLFEETE T L% 5. WEIX, Bluetooth ikt S 4172 Android ¥ 7L v M & HWCHEMERLERL, HHO
7 77 FICTRAE S AT & BHENWIZFAT S NS, TR R ICOWTIE, iSyncBrain &\ 9 7 7)) r— 3 3 VITTHER
Xh, AT RN—2L 0/ (b)), WO~ — (ETF), L TALICE 2 BERMBEED TRV E
(FGT) LZMETAILNTEL. AEEILZ, BEROBRENBHETHY, LEMN T THI0H0BETKETL, 3¢
WIS R 2 FOR SR A 2 LA FETH 5. iSyncBrain Tld, HEIWIZ /A X7 ) —= 27 &1, A% EEG %
WU T MO HBI CTEITINALZEDPRELFETH S, 5%HI13, ENTOAEED X Rl Criksz
QEEGEBENPENTHIEToa—0 74 = Ny IRoNA = =R ENOICHIPIKREERTLEDEEZ SN
5.
[FUZRAIR] 3%z L

Ty

u Brain Activity Analysis - Brain source image

F - Frontal 0 - Occipital

[ ]
Undesactive -150 Balance S50 Dveractive

iSyncWave %25 & BRATHE SR

Ay TRURARXMNAF 74— Ny 7 DFEE
FHEE  BWHi— A
SCECEB R A

INAFT 4= Ny 73BN LR 2L S MO RW L TETH 5205, SfliREHIC L) 20E RS ENRT
WnEw) MENED L. RIFETIR, THISHTLHREE LT, =7V —ZAN—=F7 27 ® Arduino & 7V ¥ IV
777V =y a yEBEHHL, BETEDIEZFRAA T 74— ENy ZIIAT 2 B H 72 B 0MEE A
7o, BRI, BB RENHEUTO=HTH 72 3, HHEOPWHELABERTA NS v 7ROFHF L VIZL
LT, 2—H—FwOoTHEITOHMICHIMEZE/TE 2 LIl (B1). KIS, TAMIRE FIANRRLTE
#EBL, BKMEPOATFESRMMOARZREL, BEREIER L7z REBIC, 2= =202 IT25 L9
CHMOHBERSORKEZ, V7 by o7 2B L CEILL. 518, fAFERIBFE2E R LT VL),
AVA T2y a vBIEBHWELZ. BUE, N4 F 74— FNNy 7R TRETH AP 2 RiEHhThHs (B2). 5%
OB LINAF 74— Ny 2BB2HCT, 22— =12 L 3 AN T 075 2 %2%EET 5 FETH
5.
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1 ANSYTREER/INAMFT4— RNy IORE 2 FHFPEICHITDEERDZEL

fNIRS #FIBLI-NAA T4 — Ny 7/=2—0T4— Ny IS RTFLBEDI-2OD TSy b7 4 —LBF
FRORY REFEISEY NEORMAY 3R
1) BRURFR PR R R FERE 25 2l e 1% 2 B e B R 1 i L2747
2) k&M NeU sV =3y J—22=v }
3) BMRXEHNeUm2—u~x—4 54057 EVRRLZy b
4) BASHHINA T2

fNIRS & 1%, functional near-infrared spectroscopy (AEFEMIITARANVLEE) OBEHRC, MEEREFTHIFAMT O F ¢ b LBy
L<, FERETCLEICNNKEIEZ /T 2225 TE L, WERCHNREIEZ ML T 22 L O TE LHENBAILE
Mi{%#: (functional magnetic resonance imaging ;: fMRI) & 138 7% 1), ‘RIBORARREFHNIETE 2 wAs, FHNSE DYE
OHHEIZLEBENE L, HEBEHCHETHERIIWERAZD, X0 HEIGEVWERETOFIR N—F > L) 7
TAVATAOFMBITFEE LTHHRFINTWAE. /2, HETIE,  bOT—F 2728 LR, BHEE,
Bl 72 L OFA - FATHRBEICHE T B8 & LTHIS T\ A BTSERTE 2 FHEBALIC LT, SRAIERE AT o kiG B 2
VT7NVIALTTIA—=F Ny 2$h, Z2a—U074 =Ny 7ML —= Vv FOFMECHETLMEDEATHS, L
PLBHS, INIRSZFIHLZNSA 74 — NNy 7 /=22 —107 4 — 8Ny 73 A5 AESIINT 7-F 55 2 D 5
B, B TFRICHATE LTIy b7+ —A0EMHP R ENTOR VIR D 5. 505 THELEEZVWEEZ,
NIRS ZFIH L7z A+ 74— 8Ny 7 /=a—07 4 =8Ny 7 Y AT AOWREEEZBRE LT 72012, I %
fillC il LA S A W RE A NS B 2 — D APL 7T v b T — A EBRET 5.

fNIRSEHRIRER & §+iRIER4L it meE HKAFTZ4=FRyd/=a—-A74=Fnyd
— p— YAFLRBEDHO
ERSE S o F—TVAPIT Ty b7 — LS
pit 24t i (- o ! Mare Less
B o “im . Brain m- . Brain Activity
5 n B /

(st

bk 3| Dl 5
(R

C

OMANEN KA D Som ABEESRARE
FottyiAg-19k (PC)
EEMEICHRT2ESES Y TAL A LICERT ZREHHAE ¥ — "l“:“" ’ "‘l et

ATy Fey
—{&EEIVR-HMD
—— 0 e

8@

WEBEROR AEN'S % -
B2 78 537 (EC e
—

TLFF4 222K HPMUNEA A -2 Mol MR R R
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DAZENNAF T4 —ENy 21 B T2 HIBRAKE RO T
—E R RR— 2R DR —
il JEURE
BB R DI IR

DHIERINA F 7 4 — F8y 7 (HRVB) OREARMZTFNED 1 D128 JE % (resonance frequency) @?‘ﬁ?i)‘&)%
ZHIZE D, HRVBIZBWTHR O K E AR MBS 5 X — AP A RET 5 2 LS TE 5. RFRMOMEK
6.5cpm, 6cpm, 5.5cpm, 5cpm, 4.5cpm DNX— AN % 2~3 PRREFEM L COMEBHORX S 23T 52 &1 Zﬁo
TWw3A (Lehreretal., 2013), 12 1 DKE%Z AN S R— AN ZEiT 5 PR E RPN EICR>TLE D
BdbH, BRI NSDOR— AR FHEFNCER L& &, BAOLBREEEIHEUICFHEMTE 2089 PRE L
7o. FEBZABORFREBLOHEADSSIML (25~395%). (ELOITLERX, ﬂa’% AT O & v — % %
HL, 5OMOEFHNR—AF 4 77— 2k L7z, KIS, BEHEN 2 0B O FFAIl 0 72912 breath pacer (EZ-air, BFE)
% T 15 cpm OIFRHERI 247 - 72, LIES AKBL 728, 1% 13 breath pacer (26 8T LD R — IR % 3 fi
RICER L2, OB, 12o0X—XIPRIZ 258 E L, 7cpm 2*5 4.5 cpm F THEIZ breath pacer #l# % E2R L7z (72
2L, 7epm iZN—AIFRIZHN LD OFMURATTH S). &HEIC, OHEBORIEE FMi§ 2 720, 6.5~4.5 cpm
FCTHENR—ANE 2 5 HEOF—F1ZOWTRRBEZFHIL WHz 2754 YHilT—5), AXZ bVoai& i L <
LF a3k (0.04-0.15Hz) @ power & 537 L7z, EEROMER, HIKELONEBHZ2RTR—ZAPFHL LR DMADL
W EET 52 LA TE (Fig. 1).

Resonance
1100 ! Frequency ! ! !
{ 1 ] ] 1
f 6.5cpm ! 6 cpm i 5.5cpm | 5 cpm i 4.5 cpm
1000 | i | ; ! ;
f i ’ | 1 :| i i |I A |
— gnof'- II | r-: 1 |'_ ||‘|I|.'.; ||'..'i,'-i.| | " JII ll’_ |
M i - | Ny | -‘||_ v 'III | . I { | f |
E | \ (11 | | |II i1 :I“ UL | ; I |y [l ‘ | fol |I
3 3°°L| |n|' |i';'|| HHRHITATRER U AT |.'I.||"'" I
: ‘L Il | Ui |' N I|' !II.. | ||| I| [t .!|" I I || [ :I"|! l': |I5'f' N [
%700;. -|'|"'||.|||"-|l||!:',-. 1y A NN ARRE
£ . W 1 | HEREY] T Lo Vol '
© | ' H i P ! | vy !
m 1 1 ] 1
600: i i i .
| i i | i
500 | LF power=1183 ms? : LF power=4103 ms? | LF power=2927 ms? ; LF power=1874 ms? | LF power=2504 ms?
. | i i |
| i i | i
400 ] i | 1
1 2 3 4 5 6 7 8 9 10
Time (min)

Fig.1 H3BMEBICSIS DHISEREERRDH
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