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Abstract

Effects of biofeedback from an aspect of psychosomatic medicine are not only psychosomatic regulations but also the
emotional and/or somatic awareness. The awareness arises in the process of conscious regulatory process by biofeedback. Both
subconscious regulatory systems such as autonomic nervous system and the conscious awareness which leads to coping
behavior are important for human homeostatic health. Relationship between the emotional/ somatic awareness and autonomic
regulation is an important issue for discussion of the additional values in biofeedback, because the biofeedback accelerates the
association between the subconscious and conscious regulations.

Interoception is a physiological basis for the emotional/ somatic awareness. Neural substrates which connect the limbic
system with the neocortical system, such as insula, are mainly involved in the interoception. The emotional awareness
accelerates vagal tone and regulates the emotional function by a negative feedback loop based on an emotional regulatory model
by Lane et al.

Our studies on psychophysiological stress responses in patients with functional somatic or psychosomatic disorders
indicated an existence of a cluster in which psychophysiological tones in baseline are high and reactivities to stress are low. The
physiological traits were probably involved in the emotional/ somatic awareness.

Alexithymia, a trait in which emotional awareness is impaired, has been considered as one of the main pathologies in
psychosomatic disorders. Some studies, however, indicated alexisomia, a trait in which somatic awareness is impaired, has a
more fundamental role for the psychosomatic pathologies. The interoceptive awareness is a physiological foundation of the
alexisomia, and autonomic regulatory systems are basically involved in the interoception. These multilevel constructs
contribute the psychosomatic regulation and homeostatic health.

Biofeedback makes an attempt of conscious regulation which is subconsciously made in normal conditions. Hence the
biofeedback has characteristic potentials which could access the various levels of constructs simultaneously, that is,
biofeedback could accelerate the interoception, emotional/ somatic awareness, and autonomic function.
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NAFT 4= BNy 7 DFRIE, BROLFDORED
BRI SESELRBRIORIONE. LERZEOBA
PHid, AEMREZERELEPLRETL T 0L R
OHT, BEDOLHFORBIZROL ZLIZL2E2AL
MEDVPEEEN, ENVBFEROTEL V) AROMRE
LIRETHZ LIRS,

NAFT4—=FNy 2 LB LHOREL2EZ B ET
BELRBEO—D27%, W.B. Cannon 251930E I8 L
7o THEMBEEME] (FXF X% ¥R, homeostasis) TH 5
[1]. chid, ABPEENOREE —EICROBET
HY, BxBERICL - TREIEN, —FRBISHEIR
BIHa->TdH, ZhERICETHE LR MHEL-> TS
EVHIBDTHSB, RAFAF ¥ ATEN L EHIRES
HEL TS, EBRIITFHRBIZ -2 TELLL T
5. HEAEHBETOA N ARREE2EZ 5BI2E,
BHLEEREEET A AVERBIIAIL TS 2 L
5, Sterling % McEwen 513, F#HOEILE FO 8
KMAAFT AT Y RAEDWIRE, TORY VA
(allostasis) & W I BEEZIRIBLTWS [2, 3] kX
AT VAZEBZOBREILORESNI-BESTH S
P, ZOMEEFITERGLIREICAILTRB IS0
DEEZTENVESD.

FEEZEZELELhEVI L, BEROBVES 2R
RSB TROITHL, £22#BLL LRI
B W) HEPEANOIIH L, REREFTIIARR -
TWAHENT Y ARREREZ RENICHO TV E W)
BEDNH L. BREOHL RS FF 2D, WRITARAR
VE- TV [BTERN] THSL EZEX T 7,
fet R A (salutogenesis) T, ROV A ZRF LY
LRREZERTHIERICEETS [4]. Bv#Eozi
DB EVIFBEOARTIRT 70 —F 058 L WEEIH
ACEEROBEFROH, BPVEOLHEFETY, WHHE
REENR—ZIZ L0 bMANZECBREIL VY
Qv raO—VEERTS IRALOXRICBNTE, &
EBERFE ST AEEREBEDAREIEHTH 5.

L) REEREEDL ETEFEELZ X, L
HOREZBEWIIRALZETH S, HENIROEHY
REARZ LR OEORREEIZNZERE (interoception)
EXEnTws [(5-7]1. ZOAHEHERIZONTIZ
WHEIZHBRSH, AREREIEEMERLATWEE
L7 BREMFEREEE & BHICBR L T 5.

ANETIZZ D L) sk iboBERes TS ECRZ S 2
L, 2F ) [RO& ] (awareness) &\ ) BERAIE I DH
5 WEABREOEBRN LA D X I interoceptive
awareness & IFIENTW A, KD & & 1& Chalmers 12 &
5r [fTBHOBRMZIY u—LD7=Hi2, »5ER

INAFT4—RINW IR - 20156 - 2% - H15  (21)

WCEENICT 72X TEARE]ITH S (8] AREF
BOHBIBRT TIThhE 7O A THEH, FLA
HizBnTid, BEORRALEICROE (BiRT#R2),

L ENCEEICKRET SR L, B TR T HRAT

Bl oiFohbs ) hOREEROLTEET
»5.

LEOFIEDETIE, AL AOEELHLITE D
BN EDPDL, BEEROBERLHRORT L5, L
FEZCTRBECORBEORIEILZLVIREEZT L X
¥4 37 (alexithymia, KBIEE) [9], HEORTEIC
ZLWIREZ 7 L& 7Y 3 7 (alexisomia, ZRRE) [10]
I, ILIEOHEDORBMNLHREDO—D L ENT
&7,

ZHEH, AE»REELZRO ETIX, HEMERZR
CEBRTORBRIEL, BRLORAEIOLNS [RD
X)) OMEFEET, EVWICHERLEVEESEEED
MR b o TWD., WA F 74— KNy 7 I 3RRER
To7utAZEHMIcay ra—LTAZ L2 BT
LbOTHY, Bkl BETORAEREEZOLELDS
FOBEEEDDL. LD T, LHORDE LB
REDBRMEE, LHEZENZNAFT7 4 — KNy 7 Oft
MfiE%2Z2 5 ECTEETH 5.

DEDOR/IE EFERETT IV

DEORDE L BHEMERL EOREREBOMRER
Z25LET, DEORTEIZDOWTOABELE» B L
TBLUBENDS (K1), BEHORIERLTLF ¥
4 ITICEET 5 DI KEGDBER EIFENEHERTDH
A, KBB#RE, LommEErEI TIRERL,
THAOSKICESE T LM - FRRALOBICMEL, @
FEeoz{, WHIXLLFHBEOKRS Y b RB VAT A
ThbH. KBGLERIEARBETEREEEELZH, B8
HRERPHNFWROMERR E U TEEEMERREL
o [11]. ZOBHBR & ENOFEER L O
BTLHFIHAITEHEETHLEERZ LN TS [12].

—J, BEROFOERT VXYV ITOERERE
HOEIARERETH), AZEFREIIIKBMEREND—
ETHHERHE (AiLh) (anterior insula cortex) HSH.LMY
WCHEEL (6, 13], BEREEIZE T %% IRE (cingulate
cortex) b HEMEREBORELFLICHETL L EN
5 [14). e LTk, BEMBROROERMED S E
B (IEBZ R L), SR, WIRES LZEBREEER»S
ERERIRE B CRHENLEICE S KERRIH.OTH
D, WREZ4 L THEMEROTEIZES T 5 AT
BLE535 [6].

BREIRBEEDOH Tzt & OEENI M, WK
| % &t KENEER & I BEMBR LA WRORE
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B1. DEOK[IEICEHST DEEERE
(1) KBipDigREFRE
(F) BKE (FBORIERIIE T DRIRRIE)

BEIDIIECT LF YA 7 (CEHET D DIF AR
WRREMENDEAERTHD. AHIFRIE, LD
FBEEEZIE S MRERE, MIDHKICERT D
& BRRCOBICAIEL, WEZDELS, DEHERED
AV MEREBDYRTLTHD. KMDGRIEABETE
PREEEZEL), BEMERCADMROFEHIRE
U CTERMHH#IFHEZRD. CODBRE LHUOHTE
REDEENTRBED 7 UF VYA Z7 (RRISE) (CBI
592&L£EX5NTVS.

—7, BEOK[IDELTUFV VI T OEERELET
DARBFREICDOVTIE, KRKED—ETHDERE
(BTER) HFRDAICEES L, DBRRKEICET 2HRED
BERMEREOREZHROCESITDEIND. BigE
UTIlE, BEREEROROMERED SIERE, KRR, &K
OH UL FERE%RED S BREREN = CAITRAIRE
[CEDREDHOTEDD.

BEEEIC G LTwa, ZOZERSH Lok oxL
HEM AR AR RE L X L T B 2 e b s, B
B2ER T TS OE & B AT 0 L PR i S
T b, WHIHTEERRZ L, SR, R, wike
L0 O EEREORSBHEELTVLEEZD
N, LHORDXIIBWTEELIVTH A,
SO, PRI SR e R O G B & R
BEREDO I D W T WL O DfFGED D 1), I SR
B2 TR IR 0] 03T Bl & U128 Bl C A 72 3B R TG B L2
DHBERALNTEHEEIN TS [15-17]. Lane 5
FINSDOMED S, WEIRERO BN 7% 4500 & 1kl
MR ZIIG L, 74— FXNv 7 7at22mL T
FOMEEZAT) L V) HHFHEE TV EREL TV
[18, 19].
COWNERHBEEFVICE D &, BEAERILES NG &
HAERFEDNE AL L, SCEANESR O 2 &2 @ LT

BOFIIZORA Db L), FADT A —=F Ny 7 V—T
MWD Lo Twd, MESNLZOREEI2ITRL
2. ZOEFNIE, AL AEKERZ BIRE S 1) A ik
LU ST 52 &C, 1HB)OMRENA U TRENT S
VISR v v AT A CnLkSH T
T ABGEDG D ETHMBRICA L, FRFEICO RS
LIZEDHEMENS. T OFEFTIVILHIROWFE4E FA2 Ik
DVTWEDS, EIEMNIIHEESN/-bITTiEdRd, Ih
DA OEN — N SAETHTHHH. LrLl, LD
HO ENERICAEMEREOZ (LR b6 L, LD
FEICM DL I L 2RIBTLETHETH .

IDEERURSEEMIRBEECHIT D
ARVARBEDEDRIE

FERIZ, LB DEIIZLWVE ENDLOHERERE
PEB BN BT 2 AR S0 & ) 2issE o0
. B REE A 2 G, T FE TR TE A EHE
PEE G BEA S, A 2 B L 22T B UGS A E
ThHb. ZORISHHEYTRVE, W E R 245
REDME) Z 12 Qv kA Ot (KRB CIENEL) o0
HIERHIEV R B0 BB B W, ARk
W B AR O A b L A BUSIS DWW TG 2 A 724
R, RO LD LEs b TET.

1) DHFERE L OBERE R BRSBTS, R—=Z T4
Y OLIE - TR ELEE L, 1 AL OEPIIRRET A
VT =2 AL AT B BB A  BEE & ex T
I LTw7z [20, 210, 2) #EREMEREREHCB VT, &
BMFEROIREETH LM T I 7 —BHAR=ZAF 1 >~
THD»-o7z, ZOMRET 35— Bl EICB W TIE
TLEF ¥4 I 7N E EOMBEZRL, BERICBO
T DR B AN LOGHE WL Twz[22]. 3)
SIBIDBEREMEI B A 2RI L 727 T A Y —5HTic &
LREITIX, AN LRSS - SIS0 LS 2
FEDSEAE L, BUSHEDIEBI LD i H3 % 70 - 72 [23].

INSEHT 2, 1B EE BT & 1B D
HETE 2 P QA L7 PARIOIESE UL, RIEFEN, A F >
aAXE Ty P ALNL, R AF vy s v R
BOG, B, ARIREARNE, 0o 6 > o4k HEE
DAY INT =27 Z 8L AT 5 USRS L
TR T T A8 =i iTv, 3207 5 A5 =%
WL [24] (M3). A ML ARUSIEE: &3040
ok (23] 2B E RV, ZoRf%TIE, wWTho
AEFFREEIZ DWW T H BRI SUS AR [ICBUGEE | &
LMEE RO BOS A5 [ R OGS TCHERE ], 2% > o
YE Y AR EORURH N [ R SOSTHERE | 12
o, ZoOEN S, KEISEIZ Voo 4 g
FEAZR L Th USRI 2 fETH 2 01 L, w3
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2. BIRBHEWRICKD T 4 — RNy IZEN LI BEIREET IV
BEDBHEETND SREMBEOFHEL, TRFHROIMNFFE%E U THEEIOHIEIC DF
0%, BOT4— RNy I —TZN UIcBEIREETIL (18, 19]1. A MUAKBRIEEICHS
BEZEMEUSELT LT, BHOABIEUTREILT DEVIBFANIVEITR
[C—#TD. EAICRUIKDIC, HKER KBhilER BEGERZNUCREIMEES

n%.
2.5
E)
Iy
2
5 «++@ -+ Control
Y
L
X! ~—— Cluster 1
o= g» «Cluster 2
—g— Cluster 3
@] - o =8 a 2
|
l = ? 3 & z *
j >
o
EBIER
DFRE—1 N=43 ERRGE
HSRE—2 N=12 (DI E RS TTHE R
952583 N =26 HBREGTER

H3. DBEBEBDORZRISAI—ICHBIFDRANVARE [24]

BIFIDIDEIERE EFIDREMBEEEWRIC ULIAR T, REFHELN (electromyogram:
EMG), XF>av5 045> AL (skin conductance level: SCL), FEEENAF O
5204 > 2RIk (nonspecific skin conductance response: SCR), B (skin
temperature: TEMP), BREIREIENE (blood volume pulse amplitude: BVPAMp), DA
¥ (heartrate: HR) M6 DDEBIBEDA /I IWID—T A MVAICHT DRIEREETEE
LTERN I S AI—3ZETV, 3DDISAFT—EHB U [24]. WFNOEEBEIECD
WTH2BRMICRILMMEV [BRIGE], DOBERORLIEV MMERRLTUER], A+
VAVF IR EDRBIEWV MBEHRRISTTEER] D3DDISAI—EMMEFESIN .
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RSB A BIBIE ORI L o TR BV ENS R
5L Thot.

2O T, LHERBERTIE, BERICHERT
A MLV AEMRIROBEN L BFARHBRERSTH L, A b
LR E BEAEAVNS Wy — Vil o Tz Thb
L, BEHRTIERUAENLENTS, 2T 8
REBEARERFICHTEL, 2oLtz viy—r
ThY, 7LF VI THAOZEREEOHFHATRIE S
h/z [25].

PEdS, LEORIEXICZLWVE SN LEERK
BEERBH TR PR LdFELLEIIAF—I12BVT
NR—=RA 74 Y TOREMEROBIRITTEL X b L ARG
DIETHEALND LEZ bz, —RICAEIBEDR—

ATA YEDECE, BB T ARSIMEC R

PHSNTEDY [(26], N—AF4 VEDOTEERA VA
FISOETIZFE L2V, WEOREERIIREHZ
A, FBICH T A RIEARE L o TWBEDIZFETH
5. TOLS RABRISORBIZT LI VA I 7
LEENDHDLZELRENT. INSLOFRERAETS
& EHEMICHOEMIZOEN—RAT AV TOERNE L,
FOER (@5 E) WL b LRPPEECRD,
AZFERERLIODATEDETIIORNE LD TE RN
meEZOLNS.

NAFT 4= RNy I EDEDRIENDER

UE2FLobLRDIHICHRD. 1) BEMGRE
BEEL LHORDERHREICHR LDV LEEED
HRFICEDb>Twa, LEORDEDEBEELELRIDERA
SEBRETHY, ThTRBRELE, KBDBREH
&E%@E#’%%Té%ﬁﬁi%&&%é%ttfw
5. 2) BHORD X IEIREMEBRELNLTAD

TA—=FNNy 7 VAT LEREKL, Fﬁﬂ%kﬁé%bf
w5, 3) LHESCHEBERKERETE, AHEBEOR—
A54 VEDOTLEE A MLV ARIEOET 2858 & T 55
PHEEL, LHORIDEOETICHESLTWA L) TH
5.

HEmEREL Lo BENFAREERL LEORTE
i, —RICHBNRERICHLEEZONRD [27]. FHH
RAEETFTLVTD, LEORDEIEEMEREOEILE
726 L, BHORBICORFDHIEPRENTVS
HoT, HERENEILIRSENETY, ﬁoéﬁ
BEINTHABRELISILLVIBERICDADTH S
I, RHRECTIIFAEREDKOZBET LTSS,
[BHRREPOADL | [ROEDPHLAB] L, ANRT
WHHEPSDT TR —F CRIEOYUEIRFTE 5.

A P UVARIGS O BEMERREE & 5 2 7oK 4 DOFF%E
i3, CNSOHICFBELEVWLDOTHS. LHL, X—

A4 YMEDOTLER A PV ARISOET & v ) B4
DS, LHORDEDETIIED L) ZBFETHS LT
W00, BEREOPERZOPRE, £2F72REH
BRGNS, Fh, R—254 VERA P VARG
JCTHEMBREZ RO DI TIERL, BENA

ML KT B RIS TR, FFRNER (W X
BEDOHEE AL L TREETHLILE, SFIELHE
HhLOBFHOLETHA).

LHRETIE, BHORIEOERTTHATLF I Y
A ITHRLBHEDELHED—DLEN, FhbT—<
D—DEBoTERDN, NAFT7 14—y 7 IZEFRD
EWFTLFIVIT, Thbb, BEOBERLRKIED
BTFHZ0HEBL LTHbo TWBI IR EN T
W5 [27, 28]. ThoDAEBEEYE L TONZERE,
SHIEZEDOR—A L L BEMELR EORERE L W
), ZREETEENOHERCLYORMEIITDOATY
LONRERTHA9. 5HINLOBKRKEICONT, #
NENRDOLVNIVICHENLREELHVWLZELT, 20
BEOFMERFNTLLIEETHS.

AKX T 4 —FnNy 71k, FHRANIEOEBENIRE L 5
W, HEMLTT 4=y 2L, REIERWICT Y
PE—NWTELVHERAELZHAADLDIDTH L. o
T, WEBEEEERED, BRORIEE2ROLILIR
B TE D, DD AHAMBICBEMES CORER
BEEOAIELLBEINTEY, LELBHEEICEE
W7 7u—FTE, /2, ZhoOLXVEORYED
FEOLFEE LT, MICIERVWEIROWEEL - 72
FHETHAIESZ L.

DL, NZREREREORIEILLFOREIC
BOTHELREEZ R TS, 20—FT, FHEEED
BEERCAROWIFE VI BOMEIZDOWT H AN TS
S LERD L. ATHBREDOTHEISINLED L BHET S
EVI)HER [29], =y FEERCARERE THZERK
EPTEL TS E W)L ENH S [30]. /2, 7
LI U4 ITHEAOD 5 0FEREIIBWT, WM
EBE A EAEEREOBIREM D L (HRESNTVWS
[31]. BAEREOMIRENZFREIZIFRL#MIIHEDT
2%, WREREOES L HHRREMEL ZHOL D
ThY, CLARNZTEREI L VITEBAREIFLVN
EWeTrHELH S [32].

IHODHE,PLERTLLE, NZEBRERHET
AFIREEZ U] B2 28R Th - T, Al &
BELRIMIIHLEEZLONPBELBTHAH. N4 F
T4—=FNy7iE, WEERRIITu—-F352Lid
&RV, —EROEBE G AERREOBHMEZ M
ET2)278H500, LLAMIZ, EULREEH
DVELTEBHEZNZ 20D, 200 ixTHEHRD
KDY, SHEEN, EIFRIIHEEL Twv BB
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