f.”&(.
@:

S
4ope

Kobe University Repository : Kernel

PDF issue: 2025-08-17

% RI4EER IEREIEICH 1 BBiofeedback DR

BB, #— ; IGH, &8 ; Rif, &K—
HF ; BN, AMF

; BA, BEXx ; HA, FE ; FEI,

(Citation)
HAKRZEERMEIAREILE, 7:55-61

(Issue Date)
1991

(Resource Type)
departmental bulletin paper

(Version)
Version of Record

(JaLCDOI)
https://doi.org/10.24546/80070159

(URL)
https://hdl. handle. net/20.500. 14094/80070159

KOBE
\f].\]'l'l'.lii\l Y
J

%)



MAREGACE H7%, 1991 55

2 R 7 BeTRIIBEIZ 31 B Biofeedback DEhER
— I OB —

HBERM
ITHEER

#®

i

BRI 21T 5 HHIC I, B O IAERR R
T & o T, HREEE), SR EE), SR E )
LR OAEERS L, JIREHPHRET S
KEILL->TIhoBEVSZITFLNTVWE, &
DIENTH, 19534E1C Hettinger & Muller?
2k - T, BEREERIC L B3RO E T
KoWTHE S TR, Hiignsilgicii%
REG RIS I VOB XSS -
T&f. UL, ERENGE T 3 BIEHES % fF
HLBVWOT, EHBE Aoy bu— T B EN
R Th b, BYRAREBHINMAFERE LTS
AW EMHEEEE B,

WE, ERUEGHEEIBICBVTRES L
HEPAEI T Db D EHPERIZ T 4 — FYy 2
S85( LI MBF &#89) FiAE ¢4b
LB EE A LD S W TRE S h AN %
DHOERT 4 —FNy 733 ET, F0HEE
Biavro—d 3 EMNARERERERN
HRIIEEPITOLNE ISR -TEL, Ly
L, Z DFFMHICEET 2 MG D0,

Z CTAREIERA i, (kD O B k0 —
FRELTERS N TE 2SRRI
&, ZICHEER IR 3 MBF 2464808
1 E R 78R8  &3, K BB PO GRS D i 1 »
BRCENBRE - B ERT L ELEL,

w8 B A

® —HE KX B X,
S R T S
oFe

i,

I HIESERE & OBRIC O W TR 2T 72D
THET 2,

XREFE

1. xfg&E

FRE G, BEBH12%, ZH30Z 0424 T
H o1z, BREHFEEIZIS~35 (F1523.3+2.1)
BTh-ot, 2HFEERET, F—VEHS
foRE L, £/, 26 MBF OHEROEL
BHE L,

TS DOHRE ZBIEZITIERD STTHONT
W B KBRPUSRE O FRIE SR E B C S
S57n—7 (LUTHRERELES) & MBF J
WEfTHII7V—7 (LT MBF BEED) O
2B o, SOICREREEE 1AM 6|
CUTHER6EIBEEES) » 30 (LITHEK 3
EIEEES) « 1B RUITRKRLIEEESS)
157 v—7, MBF #% 1 @fic6E (LT
MBF 6EE) « 3[E (UT MBF 3[E#) -
1E (LIF MBF 1[#ED) 75 70— 7, B
2ZEMES BOFTZD 6Tz, 1,
IR ZzhTh BB © 68 & L,
2. fERIMES
SEEA BHIORE B LU MBF FIEHIc
R L 78831 OG Bttt X+ a1 — %
GT—30Tdh » tco KB IIREAT M TRET H

1. FERFEIEHE AT

School of Allied Medical Sciences, Kobe University

2. REBEARY A E)F—va v

Takebe Orthopedics and Rehabilitation Clinic



56

B B oRIES L CFIEHIRDG

DMREOERMIFEIC L BB IBH o, LY
FAMS N BEEAEZ &, LRV A -5 EF
VIMETRRSND LHICBEBTFEMNRT L &
AT > TV 3B,

3. s

RERBNBREE (2, B « PRBE 90 BE )i Bh AL 6L T D
G K BRPUSER; o F R O i /1R & 17
bEIIERTROB & LB L, 1 RO
A 11 D80% LU | 0% RN % 5 RIS/
IH, SHKREL I Z10EfThE 72, 1, C
DEABHHDE0%IZHWT IE, £ D HDREKG
HZEREL, ZD80%DOHINFE HOREZ 1 H
1 BOBETHER LT

MBF I, ~ 2+ 21— % —®D bio-
feedback ##E% FH W TRIBEOIIBAZITHE 12,
% 7 BRI O BIERE X, £ O H OB AKX
FEHDB0% & L1z,

4. BRE

KNBBPUSER: D 7] DRIERRALIE, <2+ 2 L —
4 — b, Bt - BBEETIORE ARG & L, HIEA
FREBAEER & Lo HIES, A8 B X OB
DRIEEE) 2B < oD EB B & O KBGEALE %
~ov b TREE U fo, BIEMEE 3 BIFHHIL 7
lrE-7 (K-1),

R ERIIERE O R

(n=21, BB 748
n=21 MHifI: kgm
INEAT | KRR R (%)
6|/ W Xr—_—j y
n=7 |8.9%2.7]10.243.0 15.5£7.8 —
3|/ W
n=7 |9.8%4.8]10.7£5.0 8.5%11.2
1ELW
n=7 |7.4%2.4| 7.6%2.5 2.818.1 —
¥P<0.01

= S

1. ERBEOIIHER
REKANBEE D, AR O B S0 EEMIc > W
T, /K 6 MIEF T3 IBERI8.9E2.Tkgem TH »
1 1 H3)#1%10.2 £3.0kg m & BEANH15.5+ 7.
8% LHEBEREHHIOMMMBA S nt, —HEk
3MEE - 1 EEECE, IR OB AOrzhTh
8.511.2%, 2.8 8.1% ¥ L 7= & ® DK+
MR EEZERIEL -7 (E-1),

72, 6K 6 M O /) DR IZE(LE RS &,
AEBAAE 3 Bk £ TREBERH OIS
She, dRBRLVERE L ~5 BN THENRH
HoEmsssht: K—2)

2. MBF B okt R

MBF 6 [a]#f « 3 [BIEF « 1 [EEF O /)8 &3
MR OISR Ic> WV TIE, MBF 6 m#T
i, JIEHRT O /1938.7+2.9kg m, I 1213.6
+3.6kgm TH8.4+17.0% & fGIRE 1 Y THES
fhoEmns Shtc, %, MBF 3 EIEIC
BT, JIFRIT.3E2.1kgm, N 1310.1+
2.4kgm T41.3+£11.0% L fEGIREK 1 Y THELH
HotEmmnsés sz, L L, MBF 1 EEIC
BWTIZ, IIEHRTS.7E2.9kgm, IHHEEKI.4+2.9




%2 MBFilEEOIIBER

Kgm

57

Ko (n =21, &B74)
K3 n=21 H#f{J:kgm
- g | e | EmE (%)
10 | SEAW | XX 1 XXX—
— n=7 [8.7+2.9|13.6%3.6 | 58.4+17.0 —
3E/W | e l
| W T "
B n=7 |73£2.1[10.1324 | 41.3%110
R
NS DR P<0.05 lEsw -
**P<0.01
n=7 |8.7£2.9] 9.4+2.9 8.6+8.4 —
=2 DH DR HIZS %P<0. 05
K2 #R6EEOHIORENEL KP <O, 03
(n=17, Bl kgm)
%3 MBFIlERoH oKL (n=21, K TE HA kem)
n=21 Bf7:kgm
HIl5:60] 138t 238i% 38k 4381% 538k 6%
SE/W| X VXV 2
n=7 |8.7+2.9| 10.243.9 [11.243.2 [11.743.6 |{12.743.1 ]13.3%3.2 |13.6%3.6
3EW| K | K| |
n=7 |7.3t2.1| 8.242.1 | 8.8+2.0 8.4+2.0 9.1£1.7 9.7+1.9 |10.1%2.4
1@/ W
n=7 |8.7£2.9| 8.7+2.9 9.0%2.9 9.243.0 9.2+43.0 9.342.8 9.442.9
XP<0. 05
XXP<0. 01

kgm ERF1058.6£8.49% LBEM L 7= & D DHFEFT
BPREIBh o (E—2) o

MBF 6 BI#0ZRHZ L2\ T, Ik
BAks 1 BB E 1L 2 BOTRRBRES %, 2
E3HEOHITHERELY, 3 & 4:BOMTRER
R5UOHNOEMB A SN, LALAESD
BB ELUS5 & 6 EOMICIZELH B0
2AH 505 bDDHETFRRBERZERI L,
F-3) o

MBF 3 EI#f ORERHIZ LI 2 W TR, I

Bl 1 AHTTRERRS %, 1 BL 2. BOMTHE
BR 1 oHmOoENsEAE SN, LL 28
BIEELHLEHOoOEMEALNE bOD, &
BT OMETERN R EEEHNOEMIB -
oo (FE—3),

MBF 6 [B1#f « 3 EIBF DEISRRITR O F /1 D
g% H~3% &, MBF 6 EEO A MBF 3
BB L bEREK D B THERBRRHHOEME S
>ht: (—3), §74bHH MBF HTIE6
EIE, 3 [E, 1 [EEOIECH/IE®RIIBROR



58

(%6)
80

MBF6EITF
MBF3@8%

70+

sof
aof
30:
20:
10:

1A% 2% AR 4Bk 5Ak  elik

®3 MBF 6[E -« 3Eats X U5 6 MBI OH N
Bk
(n=21, BB 74, B %)

BE - T,

3. koI E MBF I DORNE O 8
R D B S n - HERISE 6 BIBE & MBF
3 [BIEf - 6 EIF OB/ ORRNIE(LERS &,

RERIIBEEE T, IIFBE R S BREFTRAR

BEAO¥MEA 0T, 4:B% L DERE]

~5RTHERSHAOMmMEA SN, —F

MBF 3[d] « 6 BI# T, JIEHBHE 2 ~4HD

B icGREBHAIoEmMEA S, Z0%IEH

FDEALRIZ/NE 2> 12,

% 1o, S o¥EmE L LET 5 &, MBF 6 [@E,

MBF 3 [E, #ER 6 B DN P - 7o T

Wb b, fEkBick~ MBF 38, 6 [T,

Bk vfholmssohn s &itic, =0

MmBIAREVW EWRENE (W—-3) o

% z®

HEELEONFIcBWT, HIEBRsEED
REBHHERBZIEREL, ZOBED LS
RHENHRAIICOVTIR, T AR\ S
NTW3B, 195341 Hettinger 5V &, BN
FL—=v 7 DODOEREE N L—= v 7HE
2R LG L TWB, 7z, Hettinger? I,
Bh BRI % i T 9 A &t & LT, BLRRARE -
BeRl « LS MHBERHETH S EHME LTV 5,
Tibb, AREE L RBOBKICOVTH,

BFIRES0~90% T 4 ~ 6 HOUNHE TRIRHS
HBEHELTWS, i, BHEBRIED 1
HoR%Eic>WT Josenhans® (&, 1HS5 ~
10[E OBRABIFE SR BN TH 5 LHIL L
TW3, ZIT, A IFRHE/SIEEIERIC
B3 MBF OFZMME, FicdiEEIc >\ T
BET2EHNT, ERP SITHATY 3 KBEMH
S OF R g L, Chic MBF %
BrH LI s hEFhBem - B3E B 1
[\l 6 BT o) THBRET L o, INBERHEFII,
BIRDEHIHE - oo e, AR IOV T
Hettinger? ¥, SEREHEEINHOHRIC
SWT 2B 1 BloITcRMBESEBL, 1
HEEC 1 BOPETRBEIOBNEIZL0% T
bo, 2 Bic 1 BlOIET iR i o I
PROVELTEEL, BRI T 2005
RO THDEHRELTVS, SEOKERICE
WT b, B OMINE» 54 5 EERBB LU
MBF # & &ic 6 BIE, 3 [EIFE, 1 BEOIEICH
FIOHEMERHE <, Hettinger? D& E—HK
Lo T80, B Rid, #EROFET
Ho->Th, #hic MBF 2HHL &S & b3
B CBIRAH B, SV D T EMNRBE N,
L LARE O R T3, Hettinger 5212 &
5LERDHBHRER3ME - 1 [EF B LT MBF
1 BB B W TIR% O OB B IHEMIZ S
M oto, T, Hettinger (3 HART A5338
MEEHRTH O, e OIBBRK L 6 i &
HHMTh-ttdEEBLZONRK, 1, IR
B Ward 5% &, SRESHIEEIISEC B
JABADMEARSy — v icBEL T, YIS
BHicEBRLBHIOEABED O EHELT
VWi, LL, SEOERICBVTHRERFEOS
THE—IIESIRDO S - 72 6 IR OB DA<
& — v i3IBS 3 B3 E BRGNS
SN ZDERGELCHIBEM Y - v ER LT,
IR, BEESOIMAEOEFTORR 1 Bl
HiEEic B I AR OEVIRLEZ DD E
Bbhtz, LoL, EROIEEHECBOTS
MBF 68« 3 BB TIIIEBIRIHL 0 BE
RHAIOHEMMB A S, T8bb, 5k 6 E



BTcHhBRoB BVl td M
BF 2BtHT 2 LM THELEL N, T
DAH=ZLITDVTR, TTIHE LT E
L PERDIEHETREE LT 3H 445
REINTVEILLRHB TS 55, MBF %4
M43, BMEEEEETsHNESRE, BT5 -
VNN A= — o FU Y IHOREE~D 7 4 —
Koy 208, KINKREOBREREE2 5%, £hic
X BEHBMADA vV 2 OREHRE &, 5
ER ST 2 EE R OO & 25K
FICAE U S H0ENRASE LT 29, 2ok
R, EAD ofiBow<, kL STbATY
2ERMEM1ERIIEZ O b0 &k b, MBF I
BB oEmE b o8 TH A S
EEZDND,

¥7/:, MBF 3[mIEf& 6 BB A H 3 &, JilfB
1 2 ~ 4 BRI I E RIS o
A5, THRARDOHSIDOERII DI 5 1,
FoENREHET S E, 6 BBOLEH 3 B
I L ~EIEE TR OB 1 O IERIFE RIS E D -
720 T 3ME - 6EIBICH T B, BIEEILE 2 ~
4BELIB O FIOEALRD DI > e Dk, M
BF %W icERMERHEssals o sh R i3 18
FicELL, 353BHETEL Lz 0E(XK
B—ECRETLEERL TV, TOHRRE,
Muller % O3, Hic@EERGHEVS
—ED L~V (limited strength) DH b £ h
DEBEED 3 ER3RARETH B T & 20
WRBLTWA, $78bH, MBF 28H L &
FERUFIERIGE, BP0 JIBHELE
1, MATEREIT limited strength 1Ed 3
T EMBTRREh, G THAOEmEEN L T
ZIcE L TR DEEZ LN, T,
ZOIEHEEIC>VWTIR, B1IETIR 0%
R EIBSL LIS SKETSH DEH
FHEETI LWL VB THSLEEZ SN,
BRIC, ShREEE IS WTIT - 7208, Ak
ZERTHO3BAOBEINEMAEE LT, BY
ETBHABEBICHLI B &, THDBE S
DO HBETCHBEELZONS, $HK
BT 2B LB IBLETHELEILN

59

B, T, TR IEHREB BT
BHRAOLABKLETHD, ZDdicid
[~ OEF ] PEREBAS5, Likd-
T, AJRERR O BELBRBEOMEICR-TL B
EBbNhb, 5% BIRTOHFERICODVTHR
HLTwERW,

#w 8B

1. BESEE23.32. IKORYE Bi124, &
302 DFH2Z AR E LT, ek S Hh 138
BEO—FEE L TCERShTE LSRN
BEnREsE &, T cHBERICd 32 MBF Jif
Hataabe i ERER IRz hZ
N6 BRETTH &, KBEFYEE O ¥ Kic &
NRRRZ > R ERT H 2 LB L, Bl
R & OBRICO W TREET - 720

2. WERBONSAERIL, RER6EMBTHRR
oMb A SN, SEE - 1 EHTR,
VERTE DB NS IR ERZEIIE D > 1o
3. MBF BEoiliER iz, MBF 6 [E#E - 3
FECTREBRSHIOMEMAS S 04, MBF
1 BIE I B\ TR, BIERTR O B 1 B a0
ER -,

4. RO R ORI 6 MFE M
BF 3 [EIE « 6 BIE O/ ORRHIZEILE R 2
&, RERIEEE L, ISBEGE 3 AR E TRE
BumHoEmEsond, 4 B% LD ERER
1 ~5 % THERRHHOEMIBS N, —F
MBF 3@+ 6 BE TR, JIEBEIH 2~ 48D
B cABRHIoEMSE A SN, D% 36
HNOBEALRII/NE D - 12,

F 12, HAOWMEE HE S 5 &, MBF 6 [EE,
MBF 3 [aEf, )tk 6 BB DNEICEH - T

X #®

1. Hettinger T,Muller EA : Muskelleistung
and muskeltraining. Arbeits physiologie
15: 111, 1953.

2. Hettinger TH : Isometrisches Muskel-



60

training. Geg Theleme Verlag Stuttgart,
1968 (translated by Ikai in Japanese)

. Josenhans WT : Duchblutungs-und

Umsatzanderungen bei isometrischen
Kontraktionen groBer Muskkelgruppen.
Pflugers Arch Ges Physiol 28 : 46, 1964
(cited from 2.)

. UGHER - KBBPUEARLES IERIc B B

Isokinetic Exercise & Isometric Exercise

& OYHROERMILE  BEIERE 10:228, 1976

. Ward J and Fisk GH : The Difference in

Response of the Quadriceps and Biceps
Brachii Muscles to Isometric Exercise.
Arch Phys Med 45: 614, 1964

. RBE— IBEEH RBHK— fb: EMG-

Biofeedback ik 2H IO RICOV
T MKEEILE 4 :41, 1988

. BEZAOKER : NA AT 4 KNy o RO S EER—

FHEE « BIRAEEIE O 7o O—HbkERE 1983,
P157

. Muller EA and Rohmert W : Die

Geschwindig  keit der  Muskelkraft-
Zunahme bei isometrischem training. Int
Z Angew Physiol 19:79, 1963



61

The effect of Biofeedback Training on Muscular Strength

Seiichi Takemasa',Tomoaki Shimada' ,Kyoichi Takebe',
Mami Miyamoto?,Takahime Tanaka?,Atsuko Hirayama?,
and Tomoko Nishimura®.

ABSTRACT : The purpose of this study was to compare the effect of conventional training
with that of biofeedback training for the improvement of isometric muscular strength of the
quadriceps femoris. Subjects were twelve healthy young men and thirty healthy young women
(23.3 £2.1 years old) . They were divided into two groups ; one group to which only
conventional isometric exercise was given for six weeks (C-G) and the other group to which
biofeedback training with a device for muscle training (muscular biofeedback trainer, MBF)
was given for six weeks (BF-G). In addition, to clarify the most effective frequency of
conventional training and MBF training, the C-G and BF-G were also divided into three groups ;
one with the frequency of once a week, and the second three times a week and the third six
times a week. The results obtained revealed : 1) the training using MBF was more effective
than the conventional training to increase isometric muscular strength, 2) the most effective
frequency of MBF training was six times a week, 3) MBF training showed an expective result
in a- short period when the conventional training was not effective. These findings suggested
that the most effective muscular strength training was performed as daily exercise with visual
or auditory feedback, and MBF training was suitable for the muscular strength training in a

short period.

Key Words : Biofeedback,
Isometric muscular strength,

Physical therapy.
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