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The change of the muscle hardness by barefoot running

SHIODA Toru

Abstract

The purpose of this research was to examine the change of the muscle hardness and the running pattern in
shod running and barefoot running in 30 minute. The object was six first-class undergraduate male middle
distance runners (age: 21.0 + 0.88 years, height: 174.9 + 3.4 cm, mass: 62.6 = 3.3 kg, % fat: 8.4 + 1.92%,
seasonal best performance in 800 m: 1°51” 9 + 1.97). The results obtained were as follows. In spite of
being the slow running speed of 5 km/min, the footstrike pattern differed in shod running and barefoot
running. The flexural angle of the knee of barefoot running was smaller than the flexural angle of shod
running. It measured the muscle-rigidity of the quadriceps femoris musculus and the medial head of
gastrocnemius muscle. As for the muscle hardness of barefoot running, all the members didn’t rise from the
value of the resting period but as for the change of the value of shod running, the difference among
individuals was big. It was suggested that barefoot running is effective to the footstrike pattern correction.
Moreover, it was suggested that the lower limbs disorder risk by barefoot running lowered than shod

running.

15

[. 13U®I

EFEDY aF o 7R — FL—=2ANDHL~D
HIDIZEb RV,
WMHR 2 LR R E L B b, shRm%
G T T AERNOBELPE T o T
bo F7:, REEEHCTHRT 7)) 7 ORFHHR
FITEEL TWwWa 2 s, 60T =73
¥ — OB EHL LI LEEN L 7 4 — AND
EPHEALONT VWS, ZNHIZLEE, HEHD
% K DVNMEEAEORE 2 S L T b 2k

TGOV TINT F—=RVAD

2, WAMS BRI LAAEFER N L -2 T %
HWONLBETH 722 ¥ s, #EIIR
£ %5 v =7 (Barefoot running : LLF BR) %
BIEEBA & OB/ ¥ 5 — > (Forefoot Strike : LT
FES) DB S DEWEEH/N 7 + — < v A T8
TWAHREEIRESNTNEY, it TnT v =
> 7" (Shod running : 2L F SR) #SFFS T& - 72
& EOBHFAIFHILBR EEUL T LT e
MHENTWD, b5 FFS X BR TldiEHIFED
EBEN VNS L, AT NOHEAET ] 2 ARG LIS
CENFHHELTEZLN TV, HHh/<

1) WERFEAR—VRERS (FLF v 2 /8R) BFEE T112-8606 HEABSTHIX 1L 5-28-20
Sports and Health Science Laboratory, Toyo University, 5-28-20, Hakusan, Bunkyo-ku, Tokyo, 112-8606, JAPAN



16 L

¥ — VT —MMIZFFS, EP L oM/ Ny —
DUF RFS) & R AR TIZIZF R
DO/ Y — > (Midfoot strike © LLF MES) 1245
JHZENTE D, HH/NY — 2 LEHST + —
<Y AEDOBRIZBW T EEIOECERITE
RFS SN OFEH Ny — > D~ EpRE S L
TV, EF0L RpEEhEHMET2BR &
179 L CHEMMESTIAICBEL, =27
INY — Y ERYGETELIRESELRIEL TV 5,
L2 L% S —77C, FFS X BF O##h/$% —
YETHEE) A7 EOBRIZOWTIILT LD
—H L7 AP S N TV W, FES TldiE i
:i&ﬁ#%%h‘éﬁi% ILHVb oY, B
D2 B )] L E A SE Y 5 A
ﬁﬁ?‘éﬁ I—H LRV R, TIPS S
JIEFFS AARFS £ ) BB SL N IZKEWT &
57 FFS 2L ) FTHEEE ) 27 AR % fakk
HEDFRFH SN TWAE™Y, X512, FFS X BR * &
R ThE /- & EOTHADEEIZ OV TIELT
L OB S 2
HoarFsvay ZOFMEICBWT ML —
V7B TE, HOBSERELT LI NS
Vo JIO#ED IR L SEHE W L\ BB (R O 9E 5712
EBVEHMEA EA LY, EFOREE & B2
HEEORDT 5 EDFROLNTVWDLY, &5
R DZEAL L BEE ) 2 7 OBEMEIZOWT D
B SN CTw 2, T OREE, AR ERE
BWOWEIZLY) ML ==V ZHBIZBWT, 55
W OIEMERBIENSTREE 20, FL—= V7
L B HAREHADIEH D HET S TnbY,
L7255 T, BRIFOFWMEZRET 5 &
&, TROREHFREE) 27 ~OEEY T %
TOOBEELRRBERIEONLEEZOND, £2
T, BWEEBLVT = 7RO ZEILT SR &
BR CHEME T2 L2 AR HIE L7,

(Rearfoot strike :

:&O—(V)tiv)o

it

. A&

. WREBOEGHEIFES L UBRRRIE

MR, REGEE BRI EM T 58
TFREAECZENGFE L7, 620 FRNEGT
1, fF#E21.0=0.885%, & £174.9+3.35cm, &
HE2.6+3. 30kg, &M #8.41.92%T & -
72 KRR 1L InBody73012 & 0 #ll5E L 72,

R EOFPRSAE CPFE304EE) 13, 800m @
EHTLIAH5I 9 1 ITHY, REENY T
LRV OB NAE R LTz,

WHE T =3IV T Ty TR =) T F
IZBWTHAHETE-STEY, BEFDBRIC
EAEZ R BHFII N oz,

2. BEAES LVHEIEIEE
1) 9= 7 HEOIELIEDOME
ERERIBE FFERSNE A &K 5 570088, km
WEEX BZE LTRH30HER S, oD
Ty TNY — OB LU ERIEE 5
i (#9105 %) 12318147 5 720 543 km O 38
JEIBEBRE Y a ¥ 7 e LTI > T
LHRETH o720 EBRAOROHIZS % km %
HZel LCTHEBUE DM ) T b #AUR 42 <
PRI EPERET LITREL, TDI A A05T
NI ITHE LT 5oz BIEREIZIZ200
mBEBIEBEY 4 AEGA L, Ty THEE
HHER=ZAP LI N AV E ) ITEE L7z Bl
BT N T v 7 OEIEOPIAFT T 2 5 7272
, BRI IZ 2D S HESER I E D T
bLotre ZHEEEBMICIIBEESEIITILEALE
{, SV v T wBTLEZ EIRERo T, FREKX
%l E S I EOMNEY T 72 T 72,
IRY — 2 DGHT I & V72 72 O s X TH]
RAFE xR L THEMT L2 ENEE L, 207
O, 1VERNC I L, RO HIIZTY



NT Ty b7 =y FREOFHHELZL 17
w2 XE5m
""'\'k""" I IIIIII,F’IIIIII<_%??ﬁrﬁ_J
< ~—> A — >
7 2mERIZ10cmf
R 8m sy fRCENZT5

7

EEETHHAS

X1

Vi i AV AR

2) v =v ko

W A 1R L T hbbE#ET Yy
VYT 4 A AT (240fps, RXI00NV, SONY) %
WX MR RO LEMT 8m IZRE L, EHAKD
40m B & U'45m #i 5 D Fi % 1 m (210cm [ Fg T
~—7 L7, MUIHCRD 2RO VEFH & L
720

PSR e 30 B INER L 72 ¥ 7 [ % 18]
R AIY) V7 & (kinovea) % Hl\CTEEAEL -
720

OBATHE, EvFBIVPANIAF

W XM O ) & i %% 2 i210em @ T
72z FHE L, 450 0HEEEL X O Z ©
TABEM &L ) G - 72, HEEZ - TRLAD
O EEITHRE, BFHEEFHTHELAZIOZE Y
7, RS TEHRL-D0EREE LTERL
720

O FFRFR], WHZEREM, W22 SR L O

Bl RES

TR OFERH 5RO R DOFH L TOMG» 5
AT L7z ERASHIANZEE L T\ 5 IR & STHFIR
W, Jo /A i = BN R AE T 5 E TORERH
% i 22, SCRRIRER L0 5 B i 2RI O E A &

s 7

WEZE SRR Lee F 72, R DSHUIENZ RIS
e B AL & BI{R A S5 AHLY , FFS, MFS 8 X
UYRES IZ3E L 72,

Q@B fh 1y g

KM ORI KiE T A/ EOE 2 @i d %
EEDOREBOMEREME L L THED 5 HA
o 726

3) E R E

PR RE DN TN, B AR B o O T {5 3
i (Viewsi M EFREHEER) 2 Hwz (1
2). AREBEIZ, HHEOBE— FEBHTHEED
)= 7R 7u—7 (6MHz - 64% 1) I\ ZHETIE
WE L, lgfHfic7a—712k > TE%E
F TV o ZZBOFHEDZEALE ) TV E A AIZFLER
TEXLEBETH L, LESNLEGT— 5 OWFE
¥ A9 %8 Hz) 13113x320F v b+, AHxhillE
REEIX80mm TH o 72, W T — & I ZHH T v
7 MERWT, 7u—TEOMINIE) HEDZ
%0 Imm AL CEHII L, SEATHIZE 2 2107
0 — 7 EA100~700gf O BlJa X % ko, 2045
Moty (WE 2= ZHumEOR#RE L
720

WG EE RIS 27y b IS BV TR
WKWEHREBMVOKEFRERITIZ 70 — 7 %Y



18 HE i

Views i

B2 R e 2

T, 1500gf %8 2 5 £ TL00gf/# % HZIZW -
LMLz RNT, BRI TRBRPYSES
IZBWCHERDME & 1T o 720 WEAIL, M
DBEE AT S & OKBRIMEES & L7z BEREM
NHIBEDRE AR A > MIERGEM L ) SR T O
PRI & L, RBRIUSES (LK1 & KBRS
Bo@EM50% e Lo Mm% 3 XTOHlE
THR—=IZT 5720, WME~xTy 72T~y —F 7
L, MEFFEICHALZ 1A TR TCOMEY
1572

. #&%R

SR & BRIZ BT % g X [ @ 3 0] V- 35 3
EWEBE IR (F1), &HMEBET54
Jkm DB ETHEP 72000, 3EOERIT
SRB L UBRE DB IZHE L TH b (CVO0.84-
1.82%), —EDHETE > Tz &I L7z,
E A WG S g AN - 72l E L2 IR L
720 HHEALIL, SRIZB WV TIIRFS 74 %4

MES 2524 CTdH Y, FFSIIFED SNk h - 72
BR CIXRFS A 1%, MFS 283 % 8 & UNFFS 28
2%THY, SRIAZIATHMALE SHI )T BB
LCw7, £72, SREBREZNFNT, T =
YRR LD S ETIEB 5T, 3040H
TRCOWFEDE — D Ny — 2 Th o7z,

KIERLE Y FIZonTid, v = 7 EE)FE—
7Eo7z7z0, SRPHENEIZIE L, BRTE v F8
NG — 2 ThH o7z BEHIER S BR THIWME
MZH o7 DOHL N RETIE R d o7, F72
Zeh SO W T O RIRECTH o 72, A
WZ2OWTIE I RTOWEEAD2BR TRE L, BR
DHWT v = FREOEHFEDILAAIR DN S W
ZEDRROLNTZ,

LR BT DR &2 2 3 1R L7z, KBRIM
ST O % FRF A T8 1265, 9~114. Ogf/mm (82. 6 +
16. 6gf/mm), BEE 5 1365. 3~112. Ogf/mm (87.6
£18. 4gf/mm) OHPFATH >7-, HHEMB IO
A TOIEBDIZSDEIKRE L, HlED
HERRFHAOTE S I —E DA% 7BH 5 2 LIkl
R o 77,

X 3121230507 v = ¥ ZH O E O b % 7R~
L7e v =V ZHIBI055H%DME% SR £ BR T
Wid 5 &, KBRIUSER; B & OWEIEMNMIEE & b
2SR D3 E T EMEZ RS EIAICH ), Wb
HOIXH2Z2 b REVEAIZH 5720 TDHRDE
BOHAFIZOWTE, KRBRUEHE 2 B W Tldahk
B 72 B e ) R g A AN RS BT, BEERE T
EIIESIEBIZHER L Twize —F, BRIZBW
TiL, EFMOEEE/NS , 105 DI, ffl
R EAETIRTT2HMEZ 4/ TROLN



X7 7Ty N vy FREOMREEZEL

#1 BWREDS =V TOTFES A L EAEROIRE S £ 4

il B

TIE Fiy ZEREL 1 ZH R
A 4 53508 449" 1.82% 4" 46" 0.89%
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Barefoot Running

Bedox PEEE PSR CPY v B Zedhigl B B RO

5 — m/s m f/s sec sec i JE A
A 1 3.49 1.18 2.97 0.218 0.122 0. 557 142
B 2 3.48 1.28 2.73 0.228 0.132 0.577 145
C 3 3.41 1.22 2.80 0. 236 0.120 0. 509 137
D 2 3.50 1.26 2.79 0.218 0.145 0. 668 141
E 2 3.36 1.20 2.80 0.232 0.130 0. 561 137
F 1 3.36 1.17 2.88 0. 251 0. 089 0. 355 138
iy 3.43 1.22 2.83 0.231 0.123 0. 538 139.9
TR R 7= 0.06 0.04 0.08 0.012 0.019 0.103 3.36
Shod Running
A 2 3.46 1.19 2.91 0.218 0.127 0. 582 139
B 3 3.40 1.27 2.67 0.239 0.130 0. 544 141
C 3 3.41 1.25 2.74 0. 263 0.107 0. 406 130
D 3 3.53 1.31 2.70 0.232 0. 150 0. 648 139
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F 2 3.38 1.24 2.73 0. 253 0.113 0. 446 135
Py 3.42 1.25 2.75 0.239 0.128 0. 540 136.8
e R 0.06 0.04 0.08 0.017 0.016 0. 096 3.74
SR vs BR 0. 263 0. 022 %% 0. 002 sk 0.076 0.193 0.472 0. 008 =3k
BNy — 1: FFS 2 1 MFS 3 : RFS %% : p<0.01

#£3  RHFREOMMEE (gf/mm)
RBRPUBEA  BEIE A A HIEH

A 80.8 112
B 114 104
C 72 65. 3
D 80.7 70.6
E 65.9 82.5
F 82.2 91.2
iy 82.6 87.6

AR 16. 64 18.38
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