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A comparative study of exercise difficulty and muscle activity for new

intrinsic foot muscle exercise on closed kinetic chain and

conventional intrinsic foot muscle exercise

Perr B3 N 12 RS RL 3, SR I B 32
AR, eI W] xS

F— « 77— K ! abductor hallucis muscle exercise, intrinsic foot muscle, toe spread out exercise, AbHEC

BERE SR = 7 9 4 X, REBNAER, toe spread out exercise, AbHEC

(BET) (HM) KW, #H7zCER L7 EMHNLER T 7 ¥4 4 X abductor hallucis muscle exercise
on closed kinetic chain (AbHEC) 12x} L, kD REERNFER = 7 %4 XT3 5 toe spread out exercise
(TSO) &ML, MfEICRHANERG 2B 52 LD TED0EMETLI L HWE Lz, (i) w4
TSN 33 %4, SEENEES) L & 7 A X O BEEEYVER O i E) 2 Fei U 7z, SEEDEES BRI, Ak
REIZ ADHEC BL O TSO #1E L { ERWRETDH - 72 A2 5 LTIk L7z, Ml Eh= 1, AbHEC
& TSO O FSFEMET & 7219 a2 xR, RAHERZ VT 7 34 4 X o BB T 0 575 15 B)
HAFHI L7z GRS B S L, 2R E 33409 B, AbHEC 25 HETH o 72313 28 44 (84.8%).,
TSO 2SH[FETH - 72813 20 44 (60.6%), AbHEC & TSO X V) Ehinl & 2E BHICL h o 72, FHHA R
OHIEH R IZB VT, AbHEC 1& 99.6%, TSO 1% 585% & 72 - 72. AbHEC 1 TSO & W FEICEH WEE R
L 7z. (#53f) AbHEC (3 TSO X 1) BEREAME 1250 < AT 2 20 5 2 & 3T & 2 Witk 2 b7z, Ab-
HEC BBV & (I b3 5 2 L ST E B BENEH T 7 54 Ao AITE L TW b1

RETEAVRIZ S 7z,

1

BREAEA M &, PR R O NI 28 A s L,
PR 745 2 0 L BRI 1245k LT b 2L
WAER DT b IR DT 2. BEREAMEZT O1F
A BERE O AVE - SR T d 2 2%, BRI, T —

[

LB guE b A R — > BEigE v 4 —

2 SRR AR A R — 7 fBERL A Se R

¥ NLARRER A R — v R FERL A

RS RRREIESE

* BRRHI R 2 A R — ) BR Al BE

Corresponding author : f£J53%55 7] (ysr15159@fc.ritsumeiac,jp)

HARRRKX R —YEFSEE :

FORFE, BHOBHEBIL, BT v AR &
JETBRERE\C EE e e & R 7970 AT gEIc B Ww»
T, BHEAVRT OFIEE 2 G LS5 2 L TR
W7 —FEEIREN N T v ARO[ LY AR
ENTWBZLns, BRENEHT 7 94 X2
BO TR ML 2 8 2 5 2 LI LR RE O 1
oG Nblnz b L2Lehs, RRAAME
TR RZ D ENTE DTV 4 IR
LN,

BEIRCTlE, REWNTER 2 iS85 =7 44
XE LTRBEY ¥ ¥ 7 v R R~ OIRPUES) 23T
bITWwa, LA La2s, RENIED ORI
JEIEARICHE W7 RECIGH L CRIET A28 %

Vol. 33 No. 2, 2025. 267



£1 HeEEH
BRI WM & B L 7o Bk

N 33% 19 %4
Pt B22%4 114 B2 K74
AW (OR%) . .
ST — 226+19 227+18
& (cm) 169.0
rrgfi (PUS-7 #EPH) (165.3-174.3) (159.7-174.2)
HRE (kg) 59.3
rrgefi (DU FERH) (56.1-68.2) (53.7-64.4)
JE (cm) 23.6
FRYLfiE (DU 57 i) (235-255) (22.1-24.8)
JAEE (cm) 7.0
PRl (U5 A BE) (6.5-75) (6.4-7.3)

ZETHE, BT Y U v EIERDIR D S
FWIREE 25, Thoid, Rikzmlh, M,
A S BTSN S LWz 525, BRI
BB U 72 SR OBERE 2 P L — =2 7 Tdh
LWz ew. InE T EHoRKEEN R b L —
=¥ 2 & LT short foot exercise (L F SF) B X O
toe spread out exercise (LL'F TSO) 23G%ITH 5
LT HIMENL CHAEINDYY. LarLeds,
EH LD A AR EAERE SRR T
HENRIRZICGERINTBY, —E0 REIEE
SNTWZvy, SF & TSO O RFA M O 516 B
% B L 72 61T F2EIC BT, TSO X SF X 0
WHEISE Do T2 ERENTVDEIDEH A, &
L6507 ¥4 XL EENEES ED T LR
BTHL b TBY, WRBIGIZBWTE
i, MkfEd 5 LIdEEL V. ZAuE, BifEHCkE
BB L Cu 2 RN O DU 1,k T2 ik
ZEIPTE VI REIN G D DOTIERL, AT
MHE D RS, LR T e EOBE, META
U % &N pr e 72BN b DTH L. L
L7555, SE R HEZ JE il & 971258 1 s s
A LD 5EETH YO, TSO ILEZ RIS
VT 72IRAE TR & N D A IRIZHE T, 5 24
JEREE PR S/ BB TH N, SRS IIEHF
PORBINZEHTHD L VRS, BRI
HiEE) 3R, RICEHS L HEEZ 2
7oIRRECIE BB Z B ICIT DN 5 Fi & ¢
D, ZIUIHK L, SF R TSO (ZHEBEIAYIZ L L% B
WY OB ENEHVEEZONS. DF D),
BER I TN T B JEER - BB EIC & b7

268 BARERR AR — VEFREE

TEE) T B I IL EENAE R 23U 2 B 255
ISR 2 2N TEDZOTR VRN EE X
72, T THEAIL, BREESME; 2 RIS b L —
=V 7§52 LHTE 5 abductor hallucis mus-
cle exercise on closed kinetic chain (LA F Ab-
HEC) % L72Y. L2 L7%&d» 5, AbHEC »3%¢
KD JEENAER = 7 4 4 X LI L T EDORLEE
HNTHLPIEIAHTH 5720, HERETT 54
B b.

DiEXY, RO HMIL, BRI R
Wi a2 Wi S5 74 X ThSH AbHEC 7%,
ERORENRBNITEH 7 ¥4 XThbH
TSO (2 L, fiiE TR RERES R &2 - L —
SV TTBETHLINE) EHETLEILE
L7-.

MRBLVFHE

AWFFEICH LT, ThE TREBNAEH T 2 3
A ZOFGEE Z T 722 LR WIETRA 33 4 (B
22 %, W11 4, FHERI 22619 %, &
$13 168.6(165.3-174.3) cm, KX 63.0(56.1-68.2)
kg gL Lz, 72, RR(EE»roiETTo
PdE) 1% 242 (235255) cm, BEH (REO 1/
2OMBETKR»SETOEHZ) 13696 (651-
745) cm Th o7z (F1).

THRAME IS X D B FHCBEERE L T 5
&, RHOENRHIRE X OT B2 AT 5 E
PRI, AREREE, OIMAFREE, KU, B
W, BIORIEEBHRICBEL TV EENR
P B L72.

Vol. 33 No. 2, 2025.



HUWEBREHT 7Y ¥4 XERROEBREHL 7YY 1 XIS 2 EBHSE & FHEEH D LLBARE

SRR L, DB L OFEIC TEETIE
BT 23 & T 12T, RIFRICSNT 5 2
A L CHEER S, B, AW aEEK
FOINERNG LT LEARMEMMEEEREA]
DRBERT: ETEMS Nz KEFEF 5 BKC-
LSMH-2021-062) .

I ¥ A X &k ERT 5 %L, TSO & Ab-
HEC & bICH ML E Lz, 5B %2 PR 5720
12, L 15cm, 4E 100cm @7 L & v EPHIR
oy varyeXfEmE LT, ERMo Lo

1 I7YYA4IRE
R, FRISIGIE L, &E % T8y
T3-861C, BEE15cm, £K 100
cmDI L2 EARRy v 3>
XM E L TALT, HERE & FR
ERDE24ETEAZ LR
U7

B24RTHAA LKL (K1),

FX YA R, F-EEI X ) T & 9
#0729 ZTHELTH So/z HE I
W —T, BB O A RHE 5 5 I
M— L7,

TSOY 1BV % Fhtif7 L Je AT 8 & kD b
DELTENEHITHH L.

1. 2R MEST 2 (K 2-a).

2. /ML, BEBEONETHMR S &7 255 Sl LIRIC
%5 (H2-b).

3. 42,3 4R LREZ T2 (B
HE RIS T 72 R % 5 B MR (R 2-¢).

4. 552,34 BH3E M S, SEEEE RISHE T 5
(X 2-d).

¥ 72, AbHECYIZB 2 EM 3L TFTo L 9
SRR EITH L7

1. &Rz 5 (K 3-a).

2. BERL - BEREERAFE Z ATV, 28054855
Bl - ZNBEER 2 PR 2 O B3 (B I3 % 5 P RIHMERR)
(X 3-b).

3. AREZRICEITS (R3c).

FMEEE X, &2 A XHER LR
B % W 2 720 (BB HES) B %, RRBEA MR
X B BRI A T B 22Dl s A X
H ORI OFIEBI ORI L L7z, &b, M
B EB)EES ORI E H AT, g0
RN H AT bR 7z,

TEEYHES EEIL, A RE 3341 L, TSO &
AbHEC # ZNZNEM S, £ 73H AL XD
FERETRE AR ZFH L7z, %3, TSO & AbHEC

E2 TSOEEFH&E
1. 2Rz HETS (a).

2. /Mit, BHOIETHEGESEEPSERUKICEITS (b, o).
3. 52 3 AMEMELAREZRITTS (ELPRBRIKRICETLKEEZHITTS) (o).
4. 2, 3, ARIFEMSE, 2ERMERICETS ).

HARRRKX R —YEFSEE :

Vol. 33 No. 2, 2025. 269



X3 AbHEC E&Fik
1. 2EMEHETS (a).

2. Bl - BRIRAFEZITY, F2MASHE SR - MIIREKR, SBET (PRI Z

#73%) b).
3. 2EMEKICEITS (0.

M4 FEHEREAE
SHABFICE Y —ERPEBMUEVE D ICE
AO&BEEALTERBL 7.

DEL L EIAT LM AT 9 M, EEIEAICIKRD
VT 7. FENET R ORI 2 X 1 %o
HIZX o Tiibhz, TSO X, %255 4 BEDUR
LD PR TREE & ML, 2 TohEETHE
WA L 72 R % 5 D MIRIF T &, 3 kT
Fifi T & 72 FEME T e & BT L 72, AbHEC
(&, BEEE - BEREBRE BEASRICHHL L, BREE - BERE
ERAMEZ T\, k& 55 2 205 5 R DR
XDFw-ikE (K3b) 25 HEFETE, 3
Inlsdife T M T & 7o f & FERTRE & FIWr L 7.
BEREAVER G A TG B O FHINE &t R # 33 %D 9
%, TSO & AbHEC DOl fi O 7 4 A4 X 3% it
WHECTH-7219% (BH124, &HTH) Zxf
S L7

RN, FmiHERK (LP-WS1223 : a ¥ V7

uys bk, HA) ZEHL. HENT—2 O
WEkIZE, RGN 7T a7 7 4 (VitalRe-
corder2 : KISSEI COMTEC %k, HA) % v
7)) 7 L— MZ1000Hz TREgk L7z, 714 A
REMIIRS G55 T d B BEAESERA ZAFR A 5 5 &
D% 1.0cm G ONMEY & L7z, 7z, EENAER
EH A XDV S W72 O E DR I RS e 1B 2 W
TR MR, 2 fERR L 729 2 THF L7z, SHIIEE
ZE = LRV L 2 X ) CHHORY &
ERLCHEB LA (E4). 7, mARHIGE (maxi-
mal voluntary isometric contraction : MVC) % &t
WL 72, MVC OFHIT 3%, MR E R % A s
S, WD Z AMEl D S PR AN B & A
I THT o 727 RIS 7 A4 A O i E) & 71
L7z, TSO #EEBEAE & /DAEZ IRIZHEITTH 2,3, 4
BEZFE 2 L7z IREE & L, AbHEC B RERE - BERE
RN E A ATV, 8 2 Bk 5 8 5 Bk - ANAEEk A TR
MR L L7z, SHllRHIZEhEh 5 B &
LC3mEH =175 7.

WEHENT IC DO WIS, MBS O KT 7 ¥
A4 ZDOER AN & ERAT ABIZK LT,
McNemar M€ %17 - 72,

KIMHEXN X B HEBEOET— 1%, T
i v 7 b (BIMUTAS-Video Light : KISSEI
COMTEC #f, HA) % v CTEGALEE %2 47\, 20-
500Hz DN FSAZHWT 74 V5 ) ¥ 7%
T-72". MVC &M= 7 44 XhD7— 413,
S5HHOS LHBE#ETO I EZBRWzh3
B O MEZ B L7, WSO 7 —

270 HARRR XK —VEFRES  Vol. 33 No. 2, 2025.



HUWEBREHT 7Y ¥4 XERROEBREHL 7YY 1 XIS 2 EBHSE & FHEEH D LLBARE

ZZ, 3 E I 2 i RN 53 11 B & o T AR R
TR L RS E 2 IEHE (%MVC) L7-.

Holgid, Z& i 7 XAl 2 % L C Shapiro-Wilk
MOE 2 AT o 7o/, HEMERIE P>005 Th o 7.
Lo THIbDOH 5 tiE (MHkE) Z@H LT
fTo72. HEKEIZP<005 & L7 /2 Moo
HHREPORDONL tfiz H W TR R
(r) ZEHB LA EREFHENL,

tZ
r=
 t+df

RV

FLET R AT 1X IBM SPSS statistical ¥ 7 b7 = 7
(SPSS statistical Version26 : International Busi-
ness Machines #t:, 7 XV %) # W THEEL 72,

R =

EBHES FEICOVTIE, SR E3BLD) L,
TSO A HETH - 72513 20 %4 (60.6%), AbHEC
MWUHETH - 72512284 (848%) TH Y, Ab-
HEC ZEETE N EHERIAREICL T LA
oz (p<005).

F 72, TSO 2 uhEZ 20 4 (134, &7
%) B XU AbHEC 2 W REZ: 28 %4 (14 19 44,
9% oEM (M i IR KRE -
E, EES) CHo»r2AEEEIROON o
7z

FHG X O FHIE LS D W TS NS I & 3F
fili L7245 5, ICCLA%0.88 (95% fEHHIX [ ; 0.80-
0.93), ICCi32%0.96 (95% fEHAIXH 5 0.92-098) T
Ho7z (p<0.05).

M RN & 2 BEAEY MR O G B 2o w
T, AbBHEC 1% 996% (£299), TSO i 585%
(£181) & o/, W7 444 ADWIKTIE,
AbHEC A BT W 2R L7z (p<0.05). &5
12 AbHEC & TSO O #) R & IZ2 W Tl r=081
Tho.

Z %5

ARWFFENE, FER ORI RIENLER T 7 A
A TdHbHTSO L7 EEZ LI HH A4 X T
& % AbHEC @ &% & S5 (2 BF Bk 44 i i % 6%
2B ENTE L)% LEBHE L7

JEEBNAERG = 7 B 4 X B HES) 1, SEAT
WF7EC 2 B OME WM %2 3% T 7H oY
THozZ MEENTEY, ELSHEETH

HARRRKX R —YEFSEE :

HIIFHA AD—DTHAHEVZDL?. K
IZBWTH, TSOFEATHIIE & [Fkk O p Ty =8
(60.6%) Td o725, JATHFFEDOME MR 1L 2 8
s LT, EBhfgE LM 2 b T5 5 Mo
W OATH 72, TN LD, TSO IFKEH Z 200
T ¥ A X247 - Ty BB AL % 4
THZEDNHEETH L REENE Z S T
Fraser J] 51%, TSO (22Tt 5 B 2B
HEETH D ERRTVBEY, BERE LCid, B
JeR F B 0D 43 205 e Bt i e & LA L T B T & A8
MR L CWwa EELLLY, oF ), BB
UG L7235, I X o T 2 B4 3Bk D
JRI LT L E 9 WA S 5. TSO 134 k% 58
SAPRALA S8 1 Bk & 45 5 Bl % T il X8 5 BRI,
BRI DA O A IG5 2 &1k - T
Mk b R e S 215 Wiz, TSO D547k
M thBld 52 L PHEETH -7z LS N7z,

—7, AbHEC 3@\ L&A (84.8%) %R L
7o, T, AbHEC 23#EHE 7 7Bl E By Tld v 2
EDREBELTWAEEZ SN ADHEC &, &2
BE% Ahin S &, BRRE & RRBEER, BEDAL A IR S 17
MBI TH ), 5 2-5 Kk BE A 7 i
B LEE Ligv, 72, BIoOMEZ RS,
BB OB 2 FIEES 2 T bR, S0 eh
5 AbHEC 132 - RAOBEER 2 BB TH b,
JEHE DM HE 70 7 BEEEY 2 47 9 TSO £ 0 £ < Ooxf
BHNERTHIENTELREEZ LN

TEENEES FEIZ BT A AbHEC & TSO @ b T
1%, AbHEC I TSO & V) Ejii T & 7=/ R B4 &
2% o7 72, AbDHEC OAEMT X 205 #
X84 TH Y, TSO DAEGEIFETH » 7R H
1B THo7z 5HME V) FHERR- T
AbPHEC 3% O RADVERTE /2 &0 5,
BRI BRI = 7 3 4 XOMBEA
Va8 L 72 08 20 REBNAER = 7 - £ X CTdh 1]
REMEDSHESR Sz, L LAad™s, AERZIS
PICT BH70I21E, GBS OITHEHEBKEZRmML
THl & ft & G L W B H B L Bbh
7z.

ARIFFENS TRl 2 47 > 72 %MVC X, =27 %34
A R v O THFERE 53 % e KU IRF o THI AR A 43+ fili
BLTHEBLTWALD, %YMVC 2R 5 &
W) LIRS R E R R LIz W
L. WRERSEIKEVE W) Z &, EBYHEAL
O E L FERBEEDSEIM L, G By R EE AT =

Vol. 33 No. 2, 2025. 271



s’ S -

e T k)

5 AbHEC FBrDBRUSERE OIERAAH
BUSNGHOIERTH S5 EBEEEE
HAashbte BB R BREE) (<
WEERIEL S.

CEEBHRLTWDLY DF D, %MVC O
XD ST EHIEERESH WL A A TH
B FEtEARIE S 5.

BE B E DK H12 BT, AbHEC ToORERE
HEERS D %MVC 1 99.6% &, fix KU IR &[] 55
DHIEHBETH 72, L2 L&A, TSO
D %MVC 1Z 585% & i R IRE & 1 ARV il %2 7R
L7z 72, ARENr=081(KEAR%E) TH->
722 1%, AbHEC & TSO I2B) 5 i # 07278
KEPoWEEZRL TV ZhbnZ ey
5, AbHEC 1X TSO & W HEICE WD %MVC
L7z,

AbHEC D %MVC 2SEfiTar o 72l & L T,
TSO EFHEE~DO R EAM D e 7 3 4 X
TH5HH, AbHEC IZ B~ O H % B X 11247
)T LK, WEAMAKEVWLZHH A T
H B RN E 2 Sz, 72, AbHEC 38k
JENHITHCIRZ T BETH D, T TR M
1 OVEHC & 2 44z & K % LA b 72 R PR
BB CH A (R5). o EAN &
FRET® 5720, BEEEAVIR, 8 5 TG B 5 %
BT H LD TE LRSS E Z Sh.

s &b, AbHEC & TSO & 0 BEEEAMERG O
IR EIREE DS VT 7 4 X T L EEMEDUR
SNz, 72, AbHEC (32 EREEREIC B b % BERE
ARG O VTR BRIE A E D B 2 LD, LR
A ESEL L —o Y ZOWREESEZ 2 5N
7z.

RIFFEDORA L LT, EBHESEICB W T,
I A ZOFER AT OB & F—HHIZ L -
TRl L TR Z AT 5 72720, B2 HGEET %

272 BARERR AR — VEFREE

CEDWEETH o 72, SHRITEROWME T s)
D OFHM & AT W EEE OB WEHMEEZ 1T 2 & T
S A L0 IEMEICHIRT 208D H 5.
ARIFFEDO X G H L 20 Mt & HERETH Y e
LB ORERIT ATV RV, S5, TREW
FEWE et R e LTREZITOLEDNDH L. T2,
TSO & AbHEC DAt > JEFBNAE A = 7 4+
A X (SF %2 &) LHEZITo T iwnizd, o
Iy HH A4 XL L CHEEICERTE, G
BEHWI YA A TH LD 2 BT 505
BHb.

¥

AFFEDORER L Y, ADHEC 12 TSO & HA~TH
AN ES THDHEERONDL T Lh bR
WAER T 27 5 4 AOMPPEANITEL THY, #F
BEAVIE S 2 & D IEHAL S €5 2 E VT E B BN
M7 4 XTh LW Rk Rk S .

i

ABRENZ T I T 72 A R D A R — 7 AR -1
R, BRASHIIREED ) N T — T g U OE RIS
HLETET.

FIEEHE R

ARESCCBE L, BRSSPI L.

ZEEH

¥ 5 A : Conceptualization, Data curation, Formal
analysis, Investigation, Methodology, Project administra-
tion, Validation,

Visualization, writing original draft.

& ). 3% W) : Conceptualization, Methodology, project
administration, Resources, Supervision, Visualization,
Writing review & editing.

S Il ¥ 3 : Data curation, Formal analysis, Investiga-
tion.

I 5 - Methodology, Validation.

REH ¥ : Methodology, Visualization, Writing original

X ®
1) Kura H, Luo ZP, Kitaoka HB, et al. Quantitative
analysis of the intrinsic muscles of the foot. Anat
Rec. 1997; 249: 143-151.
2) Birch JV, Farris DJ, Riddick R, et al. Neurome-

chanical adaptations of foot function when hopping

Vol. 33 No. 2, 2025.



3)

6)

7)

9)

HUWEBREHT 7Y ¥4 XERROEBREHL 7YY 1 XIS 2 EBHSE & FHEEH D LLBARE

on damped surface. ] Appl Physiol (1985). 2022; 133:
1302-1308.

Jung DY, Kim MH, Koh EK, et al. A comparison in
the muscle activity of the abductor hallucis and the
medial longitudinal arch angle during toe curl and
short foot exercises. Phys Ther Sport. 2011; 12: 30-
35.

Kelly LA, Kuitunen S, Racinais S, et al. Recruit-
ment of the plantar intrinsic foot muscles with in-
creasing postural demand. Clin Biomech (Bristol,
Avon). 2012; 27: 46-51.

Lynn SK, Padilla RA, Tsang KK. Differences in
static- and dynamic-balance task performance af-
ter 4 weeks of intrinsic-foot-muscle training: the
short-foot exercise versus the towel-curl exercise. J
Sport Rehabil. 2012; 21: 327-333.

Kim MH, Kwon OY, Kim SH, et al. Comparison of
muscle activities of abductor hallucis and adductor
hallucis between the short foot and toe-spread-out
exercises in subjects with mild hallux valgus. ]
Back Musculoskelet Rehabil. 2013; 26: 163-168.
Okamura K, Kanai S, Hasegawa M, et al. Effect of
electromyographic biofeedback on learning the
short foot exercise. ] Back Musculoskelet Rehabil.
2019; 32: 685-691.

TSN, ANHHMiS, REIE W, B Br7oiCERL
Pz BSR4 X o, JOSKAS. 2018;
43: 536-537.

Jung D, Yi C, Choi W], et al. Effect of dynamic
guidance-tubing short foot gait exercise on muscle
activity and navicular movement in people with
flexible flatfeet. NeuroRehabilitation. 2020; 47: 217-
226.

10)

11)

12)

13)

14)

15)

16)

Battaglia PJ, Mattox R, Winchester B, et al. Non-
weight-bearing and weight-bearing ultrasonogra-
phy of select foot muscles in young, asymptomatic
participants: a descriptive and reliability study. J
Manipulative Physiol Ther. 2016; 39: 655-661.

Zhang X, Aeles J, Vanwanseele B, et al. Compari-
son of foot muscle morphology and foot kinematics
between recreational runners with normal feet and
with asymptomatic over-pronated feet. Gait Pos-
ture. 2017; 54: 290-294.

Fraser JJ, Hertel J. Effects of a 4-Week Intrinsic
Foot Muscle Exercise Program on Motor Function:
A Preliminary Randomized Control Trial. J Sport
Rehabil. 2019; 28: 339-349.

Hirota K, Watanabe K, Teramoto A, et al. Flexor
hallucis longus tendinous slips and the relationship
to toe flexor strength. Foot Ankle Surg. 2021; 27:
851-854.

Wan-Ae-Loh P, Huanmanop T, Agthong S, et al.
Type and location of flexor hallucis longus muscu-
lotendinous junctions and its tendinous intercon-
nections with flexor digitorum longus tendon: per-
tinent data for tendon harvesting and transfer. Fo-
lia Morphol (Warsz). 2022; 81: 766-776.

NI IR BAERME T O ULEE & fET—IV —f
B - REROFH. > A7 &/61 /1. 2018;
62: 337-342.

Hiagg GM. Interpretation of EMG spectral altera-
tions and alteration indexes at sustained contrac-
tion. ] Appl Physiol (1985). 1992; 73: 1211-1217.

(%4 £ 2023412 26 H, =B 2024 4512 7 27 H)

HARRR X R —VEFEEE | Vol. 33 No. 2, 2025. 273



R’ E

A comparative study of exercise difficulty and muscle activity for new
intrinsic foot muscle exercise on closed kinetic chain and
conventional intrinsic foot muscle exercise

Satake, H.*"* Shinohara, Y.*? Itokawa, K.**
Matsui, T.*", Kumai, T.*®

*!' Sport Arthroscopy Center, Hanna Central Hospital

*? Graduate School of Sport and Health Sciences, Ritsumeikan University
*3 College of Sport and Health Science, Ritsumeikan University

** Orthopedic Surgery, Saiseikai Nara Hospital

*> Faculty of Sport Sciences, Waseda University

Key words: abductor hallucis muscle exercise, intrinsic foot muscle, toe spread out exercise, AbHEC

(Abstract] (Objective) This study aimed to determine whether the new abductor hallucis muscle exercise on
closed kinetic chain (AbHEC) or the conventional intrinsic foot muscle training toe spread out exercise (TSO)
would be easier and more efficient in training the abductor hallucis muscle. (Methods) Thirty-three adults with a
dominant foot were tasked to perform both exercises. Exercise difficulty was compared by measuring the number
of participants who to correctly perform AbHEC or TSO. The Participants were then asked to perform AbHEC
and TSO, and the amount of activity the abductor hallucis muscle produced during exercise was measured using
surface electromyography (EMG). (Results) In exercise difficulty, 20 (60.6%) of the 33 subjects were able to perform
TSO, and 28 (84.8%) were able to perform AbHEC, there was significant difference. Four subjects were unable to
perform both. In EMG, the AbHEC group had a muscle activity of 99.6% in abductor pollicis during exercise, while
the TSO group had 58.5%. The AbHEC group demonstrated significantly higher values than the TSO group. (Con-
clusion) AbHEC is more suitable for initial induction than TSO. A stronger load was also applied to the abductor
hallucis muscle when AbHEC was performed.
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