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Development of the intrinsic foot muscle training for the prevention of
running-related injuries.

Okamura, Kazunori
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The objective of this study is to propose the intrinsic_foot muscle training
as a new preventive method for running-related injuries. In this research, we investigated the
relationship between the kinematics of the medial longitudinal arch during walking and running, and
the muscle function of the intrinsic foot muscles. We revealed that the muscle function of the
intrinsic foot muscles located on the medial side of the foot influences the kinematics of the
medial longitudinal arch. Based on these results, it is considered that training aimed at enhancing
the function of the intrinsic foot muscles is crucial for the prevention of running-related

injuries.



¥ X C—19. F—19—1. Z—19 (@)

1. WFZEBIA Y DY =

EFEEMOEE VIZERAEO T =27 N T ABRICEIN S 7. Filr@EmEEcH 5
TV TER, T TRELIEIND FTREORATE O = RT3, D), 7
VU TEEOTHITERO@EEEICB O TEEREETH S,

Froo U TRERVDY S VIR EEGER TH Y, BRI T B 5 B IR 72 &N
RETHD. O DOEEORAIITEBAMKHET —F (LT MA) O TAEET 5. 207k
O, Tr=r THEEOTRHIITEEZ MLA OIKTEZHIRT 5 Z E3RDHND. MLA [ XFHHI S F
Mk TH 2B &, BN REHITH LM EIC Lo TR A BN TW S, B SCRHER X
TR AR B FFOMMER, (T 0 X —~ v AJL) & RENICE MG &2 FFOWNTER (1 > —~ v A1)
LT B, BB MLA 2MET L7cWbw 2 R DIEFII RO A T —~ v 2R
EKTFZELTHWDZERHLNIIR2TWS, LL, FHTReT7 =7 o= 8ifEf o MLA
FRE & BHA v —~ v AL OEREL OBRIIAHTH Y, T = JEEOTZHBE L
TRREA =~y AV b == T OEBEMIZOWN IR N Z LUVIRILICH 5.

2. WO HBY
AWZEDORAINT, BREDA v F =~y ANV N—= T % T = JEEICHT 28T
ke LTIRETDHZETHD.

3. WHEDIIE
(1) FRIEFIDOBATH O MLA BHRE & R A > F— - 7 77—~ v Z)VERRE L DBIR
R RIER] 26 4 26T, AT F o> MLA BhRE
ERIEDA I —~ v AT o L REHANLR, BRI
i, MBEERB I OT VY —< v ANV TH DR
i, EREUERS, BHEEOMELRE S ORE A L
AT o> MLA B RE IS =R SCENM BT 28 & HI
THEL, KE~v—D—2 D 4 K (BEEEAM, 51
HOREEE, %5 PREEE, SR (SR L (K
D). BEEEAL, %1 PR, 55 TR EEICHE L
~ == REH 2 HE L, RIEKHE BT D HRE
Y= H—DESZMAORmS L LTHRI Lz, iR L. (AF~——HE LA
HE AR g E AR E & O e

(2) RERIEFDOHITH O MLA BIREICERA v F—~ v AV b L—=V TG 2 B3R
FRERIER] 20 L b ARELE 2> b a— LV RBEC T U Z AR D 430, A AREILE S 3 Bl BEE
T8HEMA T —~ v AL L —= T 2T\, v ha— L TENAE L. 8O
THATSLISI TR O MLA BB L OVEE A v T — « T U X —~ v 2L ORBIBRE &2 HIE Ll L=,
MLA BheE & e O |IEIT (1) & RO HETHElE L 7=,

(3) RERIEF DT = 7O MABBIEEL B A T — - T X —~ v Z)VERE & OB

FRERIER] 21 £ %R, T RO MABRRE BEOA v —< v AL s TR —<
v ZVOFBRE & OBIRZ A L=, MLA BhEE & RO RIE X (1) & RO 715 CHEE L.

Mefgih 7 5 2B —SJHric ko TCTFvr=v 7 Fo MA B2 DL, &7V —7HomiEx t
L7z,

(4) Ay 7e 8 L S 2RI Uil 7e leiiA v —~ v AV b L— = T HIEO B
REDA v F—< v AT B FEERIZB W CREERIZINHE S5
BaMZ UL, BEEIEZ LB LT H0EKD b b—=2 Z 1T

GENENE WS MERD - T2, ROFEIRFE T, o8 EM
WA =<y ANEREE B D D7D D HEE LT, A T —~
v AR 2 i R TR A E AU (K 2) #8%EL, 20/ |
RFZD S 2 FRAIE U 7o B KA 48 44 % Iyl PR AR A AR ORI RE, B
eI PR T A AIBRE, iR B XU D 3 BEIZIR Y 431F, 15 43
D b b— = TR TREBESMZ 5 0D 75 5 W TR A R R A
BICEVHELE. PR L —= PEEOGIEE (FL—= 2%
OG- b L— =2 ZRIO W) ORISR 22/ IER D
FRELMHETAZ LML TWVWAD Z E0nb, RIFFE ClIE 2 2B
RO L LTz,

¢ 2. i Al R e A R S



4. WFEER

U)ﬁﬁﬁf%@*ﬁ¢®wA@ ELREA T — - T X —~ v A)UKEE & OFItR

T RIEF OBATSIMEICE T A MLA &R TER, BEHOA v —~ v XAV Th HRES
H5f5 (r=—0.47) BIXOERBE (r=-0.39) OFELABICHBEL TWD Z L AR TE 7.
ZORRIL, RERIEFTIXIETNROA T —<y ZANRFEEL TWBIZTESHITHO MLA O
BFENRDARNZ LA RLTEY, HTHho MLA BIREOHIENEEA T —~ v AL OERER(L
NEETHD Z LRI,

(2) mFERIEFDBFITHD MLA BHREIC R T A v —~< v AV b L —=V TR 5 2 50
8LW@E%4/T_7/XWFV_%/7@iof,f TALTHHAIZ BT MLA @& fe/ MBS
ETHETOIA IV ITNERICENRET D Z L, £EERKENINTRONEZICEDY T 5 Z
EERMERTERD, MAA GORTEIZIIAEREEHR CE R oTe. Fl&HA T — -7
A=< ANVDOFHIFREIZ S b L —= U T KD ECITHEGR TX 72 otz UL EORER NG, &
AT =~y R ML= IRBHITHO MA BIREEZZ L SR Z ERHLMNI R -T2, —
5, BEFO N —=2 7 HETIEHEENENT 212 E O b2 ER T2 2 L3 LW
D, MLABIRER K 0 BEE 1T L S D 72D ATTEIZOWTH S 720 THiaTd 5 LA
TR E 7.

()E$EFW®7/ v 7o MLA BhfE kE%4/+~ TR —=< v Z)VEERE L OBLR

WREME S T A2 — iR, 7o =227 Hd MLA BhiE i@%%ﬂﬁ@WAmﬁﬁ%ﬁw
Classl MLA B DR FEND 720 Class2, FIHEHIEO MLA B3 b s\ Class3 D 3 71—~
o EnT (K 3). BEDOA v —~ v ANV TH DU RS, EREUEE FS O i W iR 1
Class2 IZBWTHDO I N —T L0 4 FAEIZ/NISWZ ERHA LN /2o 72, Class2 IZEERNANC
NET DA T —~ v ZVOBEFHRENS/ NS WIZH D 53, MLA DK FEN Dol &
O, BMTLV BEEORIWT = I TIRHEHA v —~ v ZVORETRIKR T B /MUR E % 7
W, Tr=r VEEREICEG T S REMES R S .

(mm) (mm) (mm)
30.0 Class 1 30.0 Class 2 30.0 Class 3

20.0 20.0 20.0 |
|
10.0 10.0 10.0
0.0 0.0 0.0

-10.0 -10.0 -100 +

0.0 50.0 100.0 0.0 500 1000 0.0 50.0 100.0
(Y%stance) (%stance) (%stance)

X 3. Tr=r7HoMLA &hEE

(4) HAb 7o U S A fRD LI fiic e il A v —~ v AV b L—= U T HEOBRS

M el PR T A% A P ORI R s X QMM il BR T ARIMEE CTIX 15 oMo b L —=0 7 HRIZAHE
IO Z TS, HEEREN R X (K 4). £ N —=7Hin 0 OfErmiED
ATl L7285, My ilPR TAR R ESHIRIC L » TR W BHE RS ETH 2 &
B BN o7 (M 5). LLEDFERNG, BEA v —~ v A% 5 M il R T ih
ERANEE, SHROHEMIHRFEET ORI T —~ v ANEEEE E O DHT2DD hL—
SV HEE LTHIR T D ZERHLMNIR -T2

m rL—=2 SR p<0.001
(mm2kg) ro—=24% (%)
(1553 k) p<0.001
g P<0.001 D<001 15 —
5 10 ‘
4 [ 5
3 0
2 -5
M FEHIRR T MmFEHRT  AEHESN mFEHRT WAESRT #EHE SR
TR E SR AR mEHEIRE BRI
X 4. BERESSER T 0 5755 W F X 6. A O£ LR

Nl AN YRY iR W%#% BRI R ESONMNAIET DA v —~ v ALOEREITHITS T v =
O MLA BREICERT D 2 E NN R o Tn ), REA v~ v AL N L—= T



X7 = VIEEOTHICEBRT D AMEN DL EEZXLND. —J7, BIFDA ) —~ v Zb
F—=r 7 TR 2 R TERWATREERH 2 Z &b, KV ADR L —=
VI HEZOWTHRFE LTV MER S H LEZXD.



4 4 0 0

Okamura Kazunori Hasegawa Masaki Ikeda Tomohiro Fukuda Kengo Egawa Kohei Kanai Shusaku 93
Classification of medial longitudinal arch kinematics during running and characteristics of 2022
foot muscle morphology in novice runners with pronated foot
Gait &amp; Posture 20 25
DOl
10.1016/j .gaitpost.2022.01.006
Okamura Kazunori Egawa Kohei Ikeda Tomohiro Fukuda Kengo Kanai Shusaku 86
Relationship between foot muscle morphology and severity of pronated foot deformity and foot 2021
kinematics during gait: A preliminary study
Gait & Posture 273 277
DOl
10.1016/j .gaitpost.2021.03.034
41
2020
257 261
DOl
Okamura Kazunori, Fukuda Kengo, Oki Sadaaki, Ono Takeya, Tanaka Satoshi, Kanai Shusaku 75
Effects of plantar intrinsic foot muscle strengthening exercise on static and dynamic foot 2020
kinematics: A pilot randomized controlled single-blind trial in individuals with pes planus
Gait & Posture 40 45

DOl
10.1016/j .gaitpost.2019.09.030




28

2021

47

2020

47

2022







