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Verifying the clinical effect of the eccentric muscle contraction training to Tibialis anterior muscle by

training robot
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Abstract: We focused on the characteristics of eccentric muscle contraction of the tibialis anterior muscle during walking.
We developed a training robot for eccentric muscle contraction and evaluated the results in a clinical site. The subjects
were 6 elderly in a local day care service. The total number of training, which was held twice a week, was 8 times. Timed
up and go Test (TUG) and Functional Reach Test (FRT) were used as indices of the functional evaluation. The results
showed a significant improvement in TUG. Some previous studies have shown strong correlation between TUG and fall.
Hence, the results in our study suggest a positive beneficial effect of eccentric muscle contraction training of tibialis

anterior muscle on reduction of fall risk.

Key Words: eccentric muscle contraction, tibialis anterior muscle, training robot, Timed up and Go Test

HAe 82
1. 8=

BE, TETIIEERE A DO RN K & 72 E
LENTWAD, BEBDOELDVICL DL, HO AR
AT 75 WL E LD 2025 2L, 75 ML EREADD
18%IZ7R2 5, mEliiE N O DA RS IC D B
oKL RiAEN, MIROMERE - SRR EOFTFEIZ
KLTRIZNDLOLDOXKEH#H L DLEERD D,

T 18FE 4 H ONERBRLEICB O THETBICRT S
T7a—FREAIN, FHEHRRO S R T HNORESL
W INIHEDT, Tk, BmESEE, HD5VITEN
FEREEIZ /D Z L HRBIE, M CHNY L CAET D Z &N
TEXHEHCTHIEEHMEL TS, T, ERE -t
HE GO BEBEOHE VBRI LIEFICE
BRBRTHDHEEZ BN TN D

SRR 25 4R O F RATE EHMED T, MESLEICR
STERIAE LT, BEXEETIEIEERIC L 229928 15.4%,
BT - EBER 14.6%THY, ENEERE TIEEMICLHED
M 12.6%E B3NN E HO TWA E®mEEINTL, Zh

FIZHEHEROK T, I8EOK FICERT2ERT
HY ., HIREEREOHERF - BTN ETBHICE W CTHE AR
RIgTTa—FHETHDHEBZLND, FHIREIEDH:ET
R AARNEM AT iR & LTk, B Al Ehl <o
JIERRANBE, ST AP, EEI e ENTFES B, £
O TH, ElE OHEEFRIEICE W T, AR
FEN B AR EEIE LM A R T4 VR B SR
EBIRTA RIA VEEDTHR L —F A, TEF
AL oL 2 EEE A, BRER CIRBFEMRILO & 5 I5E
EThiHEEZLNTND

B k%6 %@;@ﬁ% BWT, %Ei&@ﬁ%iﬁ
WCTHDH, TOHRTHHITE W IEEIR, AROBEIC
%Tﬁ%?ﬁﬁbhé%@f%éo&U~%Wﬁ\5ﬁ@
EIZBIF 5 3201 v 1 —FREO EEMIZOWTHBA LT
W5B, TOu v h—EEOOEDICE =L a v —NTEAE
T5, b=y h—LiE, bE—ar T MNRCHEKE
BN TR D EICPE T3 2B ARk S D IEE A A R
T H1-OICEERBETH D, RO FHEZ SR

127

%)7”:&')ﬁ:EJIJH<“”B’ﬂb@L'L\@Hﬂf’r\fﬁ’bid‘é%}:f&éo%@qﬂf“%\
B—bm oy — ITIREEICBIEMEN B D L WG T D058

®ﬁﬁﬁbxmﬁmiﬁ%¢@$ﬁmm\:®t~wuy
B —HERICERTOLERDD EEZOND, UL,
RIS, HomEMENEO b —=0 71387 ¥
A NOEBPE T, KU - EBLE A S ST

WLTITH) ZEnHEETH D, LV FERMEO W - 15
WEITO L7200 & KSR ME L D7, MOt
HORBICET D2 L IINEETH D,

T T, Fxriie—u b —EEICE D 2 RIS E I
FHLT, MAIERZ LN OIS ZHE L, K
KSR/ 1 & ATRRAE U CHER L7 B3 D MENHE ~ L —=
VI ERATHZEICKD, WEUIRARTO ML —= TRk
MWTsbDThHs, FLTHIKOFT A —ERA~E>TW
L EEE E R RICAR SR 2 ER L b L — = T AT
o7z, Tto HODWEIT, AL ORI ST IE &S EME,
Euuﬁiuitgﬁ@fﬁhi LOb\Ti“Tb\éo ﬁIE”i\ :ﬂ%ﬁ%
HRRICE DR 2 HRREL WORANLMIRL, ZEL
TW Z EEEME LTHIEEATT -T2,

2. Kk
1.1 WEBRE

BERE 1L, HIKOT A - A~ o TV D HRITAMRER
ElnE . B 84 (B2 4, &t 6 4. fF#i:86.9+5.6 ik
B 149347 2cm, {AH:52.046.0kg) & L7z, FHOKR %
BT 560, BECEEREEEOH 5 b OIXR LT,
BepE & OFEFEIIE, DO UDHIENEEZTBH L, [
BEA TN ZIT o7, F0 - FHlOERPIFIC, o
2R AT 2 4 OWBRAE TR U, BRIt 6 4055
Wiz iz,

1.2 FIlEHEss

A A U727 eR 1T Tto & o#iE & RO % i H
L7z, F72. KRFEEEEIC X 2 AR O R F 7 O fH s B
T2 ERHNT, FA—HRENORITH & FHEBREMTO
I[EMG OFBEFREEEE Lz, ZO/ER,. wWThiziksnT



Lt

HEOAHBID R S A, AR X EE O & O SIS R
WFRETdH D 2 & FEH & Tz,

Fig.1 Ankle training robot
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Table.1 The number of times of execution of training and
evaluation in each subject.
Day in gray shaded were carried out both evaluation and

training.
day | Train
ing
No 10/30 | 11/3 11/6 | 11/10 | 11/13
Subjectl o o) 0 o) o)
Subject2 o X o X o)
Subject3 o) o) o) o) o)
Subject4 X 0 o) o) o
Subject5 o) o) o) o) o)
Subject6 o o X X o)
day Evaluation
No 11/17 | 11/20 | 11/24 11/27 total
Subjectl o o X X 7
Subject2 X X X o 3
Subject3 o) o o o) 8
Subject4 o ©) o o) 7
Subject5 o o o O 8
Subject6 o o o o) 6
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(1)Timed up and Go Test®
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Fig2. Scene of the TUG

(2)Functional Reach Test®
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Start position End position
Fig3. Scene of the FRT
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Fig4. Attachment of the foot switch
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Fig5.TUG-changes over time

Table2. Improvement rate between the first and last evaluation.

S1 S2 S3 S4 S5 S6
First 14.1 | 149 | 153 89 | 17.8 | 32.8
evaluation[s]
Last 11.7 | 12.7 | 10.2 9.8 1114 | 199
evaluation[s]
Improvement | 17.2 | 14.5 | 33.2 | -10.3 | 36.1 | 39.2
rate[%]
(2)FRT
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Fig6.FRT-changes over time

Table3. Improvement rate between the first and last evaluation.

S1 S2 S3 S4 S5 S6
First 19 12 13 16 18.5 | 9.75
evaluation[cm]
Last 23.5 9 14.5 18 16.5 12.5
evaluation[cm]
Improvement -23.7 | 25.0 | -11.5 | -12.5 | 10.8 | -28.2
rate[%)]
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Table4. Duty ratio of heel contact
At is the difference on the foot switch of the heel and the
forefoot. T is the time from the foot switch of the heel to the
foot switch for the next heel.

Ist 2nd 3rd 4th
At 0.046 0.046 0.050 0.057
T 1.160 1.128 1.076 1.008
At/T 4.0% 4.1% 4.6% 5.7%
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