B RFRFEF A R— 7 LG THF LR ICE Vol 5, 2004.3

il SR AV ERENHE )0 1T B X TR BT B EERIIFSL
— /R ERINDURE 7 — T DA & /& E i ) B X OBEREREBIRE )1 & OBYR—

JEH

F—U— N RERZ footprint, 7T—F®R, REHSH HENEEEHT R b

An experimental study on the effects of a flatfoot on physical motor performances

—the relations of conditions evaluated from medial longitudinal arch
to foot strength and physically functional motor capacities—

Atsushi Oda

Abstract

The purposes of this study were to quantify the qualitative evaluation method of foot prints, to examine the
relationships of the qualitative values obtained with the rate of arch height (RAH), and to assess the effects of the
levels of flatfoot on foot strength and functional motor performances.

Subjects were 62 healthy women, whose photographed digital images of both feet soles in standing position were
taken with the Pedoscope, and were classified into 4 levels according to Noda's classification method. The rate of
sole-area (RSA) was calculated by dividing floor contact area of a foot with a rectangular area of a foot length x a
foot width. The RAH was obtained by dividing the navicular height with the foot length. Also, toe grip strength in
standing position, strength of ankle dorsiflexion in supine position, and plantarflexion in prone position on the bed
were measured. The Functional Ability Test (FAT) was administered to 26 subjects, in which included one-legged
long hopping, one-legged figure eight hopping, one-legged side hopping, and one-legged up and down hopping.

It was clarified that Noda's classification method could be quantified by using RSA. The RSA revealed a
significant relationship with body mass index (BMI) and was greatly affected by soft tissue. However, the RAH
showed little relationship with the BMI and there was no significant correlation between the RAH and the RSA.
The RSA showed significant negative correlations with all foot strengths measured, and also the RAH had a
significant negative correlation between the toe grip strength; therefore, it was suggested that, provided the arch
height was low, intrinsic muscles of foot were over-activated to compensate first ray stabilizing action by the
simultaneous contraction of adductor hallucis and abductor hallucis. In the FAT, only the one-legged side hopping
test related to the RAH, and all of the four tests related to body weight: however, it was shown that the greater in
the RSA (.e. a flat type of foot prints) the inferior in the motor abilities. It might be suggested that, in the
assessment of flatfoot, the toe grip strength should be included as well as the foot print image and the RAH.
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RPREHZATH XBRETRBABT —FHBEHREATH
ZIEBELS BB L, FIEPHHBOXBEDH
BLHLHILENEREINTVS. T4bL, BR7—F
DEEEL LV ERICHEMBL TV AEERELIT —FHR
Td Y, foot print TIIF-LHONENHERE L & DERERAE#E
ERORBEEROARNLHETHEOT, WEER
BEOBELEE L TV T hid e b2

2. B7—FHMBRE L 285N L OME
1) R AOHMITIEZ 2T
RAFGARSHEHHHFCHELTHWEZ L3, BF
DEHOMFE 19722 (2 L 0 1FRI—D RMRB LT
5, BRI (RRHEREN) OFMF 2V TIEH
REILLVBRATHD. D193, RELBBMIE L
R MR TR IMETR KIS - MR - B TO R
N2 MEL, RENEBHALEHELTVE. =&
520 KNN3 H2022 13, AR THVZ b O & RO FR
BAHMEREAICHKBRUTANTNID, Wb 447
I CHERE Rl 90T, RIMEIERE 0 TEEL THWT
BY, BRHEOHBEVHEEAELAZL LTS,
INHOFMAECEOTHELTWBZ LT, BE



RERDEGENRETEBIAT 5 XROBIE

AAKIZEL TOA30ENLE DS, FEMMIFEFEL»
EWVWSATHD. LRHBIIEHL RUOBELRL
B0THNIEL, FAMTOMELITINETHEELEED
na. AMRICBWTIREMOBRR 2 EE L, HREMAT
DOYUEERITo728, BHMEORMIZOVTIRIT>TRL
T ERMMOBMESFELZELEDHT, HESKREIN
TW3. KRERITT A0 > TFHERAIZHAL
LM TONEBHOLREE L THREZA, HEMIEL
W TORHHNBRKREL, AFETHLNHHEILEE
DIEBFHIIOEVREBOM N LA DN TEDLE
ZTV3.

2) R7—F LR EHHH L OBFE

T—FHRIX, BUHHEDOHRAELBOAOHES
AL, T—FBEWVZEREF &L 272 (X 9-a).
I, BBRIAWFHCES SN TERESND ZHT —
FHEFLTWAEHE, AN COEREZRIRL ENA
Wiedis, BUFAEROCTRIELEY TR TIE
RONEEZLNEY. TORIZOWTIHL, ®ilT 5.

—7F, REmOELEL BB AHOLLLT, HH b
g BB ML ELEEALAOHBETRL, BREmK
HEAKEWVIZY (EHEAKREY, 2EVFEHETH
5138), BMFHOIZ26TH R L CERGA L ED
o7 (K 8). Ziaid REGELEEZDOL OMBIEHE
(BMI) wBEZT5 (H7) OT, BEEOEVAIZ
Y, +ohRBHhEELTWARWIEEXFTIER
ThHY, EERMIL Y EREFRIEMLRLTVE L
5. Lo T, HHMEHESKEWVWBSIZIIEHOESH
WEAETOIHOBEL~AVERBRLTHBLWVAZEDH
HLhev.

B TER - BEAENNE» LB X5 L, EhE
A KE VAL, BREORMENEL GREMENEL), 7
L LTOMEBETLTHDAEMENESHS. BFLL,
IDEIREATTIE, GREBOBENMBEL, BETHE
HCOBMEBETFAL1CEY, MIRBTOT DX
AR+aBen T e 19 LHERIlXh, FEZRM2HH
HeoTnBHEDOMAL AR, TOALMHEIZT I
(%, leg-heel angle 72 KD THEE DT 714 A FOFE
MM - RBOZ 26T, BEHE2ESHETHRESED
TI3AA L FEHMEBLBETHY, £/, T—FOHFRC
@< AIRER, MR RIRET COEMEE
HFmbLLEL 2D,

3) BEDA B =X L b IHTBEEE & B NI LU
oW T
&T, 7T—F (T—FHRB) BEWVIZILZUHFHNRSE
WORRENEBEZTHDEE, TRE (R
OBMICBOTEERZ LT, HICHAHRRBEE 1 H
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BRETHRENIE 1 FIREELIEILENHE L
Th5d ([ 10). ZHIITITRRAEGE & BHAGHOR
BN LETSHD. MFINRET —FOTIciHhE:
AL, HFEIRT—FHBIHEEZA LT 292 [HED
FEFRMEIZ L VB 1 FIBRERSH, KOCTRRBREG
LHEBMBRICLARE L RERMMS{TOND Z L
250, REMBEHIINRET —FOFTIEIRTHY,
ZOEHSICHBIIEEL TV E- GRG0
BiIE1PERETICH Y FHEIIEKE e,

62, ERETHHOBMIZL Y REORKESLD W
M EESRELT B8, 4725, High arch DIg4130
THRARLTER TIUESEIS L, ALRHOSTEIENE
TFLTAMOBVBEAERIN TV B0, FHIIGIC
L3581 FIOREOLEIIEL, TAEEBUHBHO
FRITEML THEVENDERETE 2. —F, Low
arch OFSIIHEEHAR U THEAR THEEAREANL, Mg
HMORTMMEREE > TRRLBHEBERENL TV B
B, BIMICLZB 1 FORBESLOLBELARE. 2
DEHFEITE, BEFUBHOBESBEINREANEE -
TARVHHNIO B> TVEHbDEEZ LS. L
L, High arch T{EXD 4 > FT ABEHECERL,
HRMRFHABREEENTVWELEZONDD, Low
arch CHRIIEDIRNZHUAINERENTE Y, FREMC
EFERC L EICRD LHEAND. HEREMARN
KRV THREL CIRIRMAER 2 Y OBR G OEEH
WML TWBZENRINTV B2,

RERIZHITHHEHFMECH L T, Otman 52 # b
Ly FINBITPOBBHEERLME L EREBREL
TW5. o, REREZETIHIHREIL T —FHH—
M EHERD - TABICZ AN F—a R MR ET
BIEEREL, EERT—FE2HTIRBALE~RTH
WRTILREAD & OERBINGEN L B8, BITIHICR
BCELDOTRIZHEL, BREE#TIHIZLY
ZLDPHITEBBHAERLEE LTVWEDOTiHie e E
BLTWS. /o, #EFIIBTSERFSVREOD
020 T2 E COMICA LR T —FHEOET %
B, UMIIBITHFRAURHREINA FLAIZEST,

RABUE R D
(EREREEN SH1-E)

K10 2 (Bu) B TLE1NREILHN



FTRIEOWERE, RIEMMBUL LD static component @
3R, &\ T dynamic component & L TOfFD &V \EH)
BERENDI-DIIHRERIERBOTNDLEZLND.
EHIZPMFTRABEIZL>TT—FBETTH & Ioxt
L., RELBFEAZNICHRL TS LRSS,

3. BET7—F &L TROMENERRED & OME%

FAT D12 4 MEL bEEE ORIZHE2HBME T
L. WEBBVECHREN R TH-788, HHE DY
FRTIABRBEO & RIS UNIER b o L HEA
B EBOIDHTHOMN & OFEBIIEETIZ ol
(& 2). i, E b2 & OROBE TIIH HEREO
TIXAOHEB, FHEBCTRIEQREERLE. Al
WEBEOTIE LA ~ DB oM MGE D B BR E W B i
MTHEO0T, BHEIMMIZBPKREVIEIL HEE2 LS
~ElEETAZLME, ABMETRO LATHLZER
ERoTHEY, TRILIVLBMEH AR OERIGES
RERTERVLEBSZoN. FHRIIHLT, HHEK
BER T ~D Y XTI AN ERI N A BT
HY, BLOERETIEAENL LT ERNERORD
EMTERIIHKET 2BEAPALNI-Z D, KEHIC
LABERE NE 2 br—d B HOERRIGE N #
A LB TDIEEZLN, BIZEB MV IBKENE
WA ZERTTIRATEB~DATERAIED I Lich
STWEDTEHRVNEHEBENTE. ZOZ LR, 7—
FEEL OB L RO BE RO ARTH -
el bbb —H+5 HHY I RUHORBEIL-TT
—FHRMREENBZZLICL Y, BBROBRE BTHEO
WL, EEHFM~OEE ~OEELME, HESCTK
BHA~ORE, 2EXRILRLICEOTHERBEL R
BT ND. AFE T RO RBR L Rt
BALBFEELRHBEEZRI o, IRIZLRFH
DREB I & FREICHBTDRUOECHOHBIZLS
LOLEbh, T—FELOMEFEOEREHIZEBTIHR
ETHB.

BERIFT ORI TS, RECKEIT 4 B L
HICHETH DD, FICHEEBOE FHBERFRIE
ICERBOAIZEELZIT T, A8 OFMIEE AN
BB UM RS T 5 & ORditEs R &, Al
BBODLT —F L OJEEER LA, R
FThOBRETHLBRES W 2» o7

RIEmMMBLERIT 4 WHEBITHELERE LTEIRS
Nniehofps, foot print iXfEMKICEEEN 2 (W)
&b, FAT OB KEICEREZITHEWVHI Z &
L, foot print TRFREZRTIILEDENLRELE STV S
ARENEDHD L ETRTELDTHS. T72bb, 1B
WENEEEREGELERNPREVEBICHY, BB
FEIMSZ LWRETHD VA0 Lty L

EH

146

AL, FAT 2T T& iz ETIIR< 26 40
AIZRONT W28, EENRS iz TidEhaie
M bl AlEMNEL LN S,

WTh OB L BEEHREFNE L TIRKHIICEE
Tholkh, ZhbOBBETIHERICL2ER{LL £
TEHERETHDIELLIZ, LVRT—FBLIURMIESGG
NORBEZTHIHRBEOEREBLETHS.

4. SHOBYIZONT

1) RERDOEREL L2

AHRTREMOT —F 2 BT 5010, BHRIEE
L LTT—F@EL, ARMWBEIEME LT foot
print (ZKSWFHASFELEHN L RELOBLERICL -
TEREERAZ. AL, ZhonHREIREG
NEFEEBEN L OMERNHZHT, EEMBRRZ->TH
HIENEERENT. —BRIIBER VbR B KBS
RAORBBIZ Lo THI EAN L THD. N7 —F
BICTFET D ECEAEA, % L 7 fh i o s s 22
DL >T, AR E, R CURERD foot print Téh - T
LEBENNRARIL, T—FEROZDFMTLHAH
DEEILL > THSEN~ORENRRLB Lz 3.
Lo T, BENLKERTHI I HEREHNBE D L
HWA$, HEENICRITTRELYE L SBI212 foot
print DHTHLT—FBBOATHELWHIIXTx A
WIZkizns.

T—F KRR T B EOREBEE - s RE
OB - HORKELILETHY, RRMMHEICITIZL
AEBE L TORVEIRER, EHEEH REOCEMYE
(BAEF) BEBFIIIZDD TRBAILEN T2 = L,
T—FHRBRBELRBESIIBUHAGEH LI LD LT
SEAMHOEGBMMBAEE L, HITTFOKELEHTS
PRRBAEROHERF & BA G OMSEEERICEH L 21T
TR BV 2L RHERMEITICL > TRERTW
5. ABFRERICIVTH, RERIE ERMEA 72 BREES
HOWMMBELHPECIFEMSTIRI N, REMOAR
DOEMIIFBES L BE, ERBROFREALYHI>B L
AR E 7z

LichioT, 7T—FHMETI>HAIT, FMEGHRED
HREEBL LT, AEOHEEMAELETHEL,
PORUMMFADHMALETHD - ERATFRERLY
REINT. R4 IMEFRPEORBERLED, 20
LD RFMICL Y, RER®D foot print T —FFEHN
Rl T [BURER) 1322 2074 FITHH
TEDHLHMAEND. —DiF, BUFHIEVIBET,
AR 7 —FROMEBEIECHTHIEELZONDZ A
TThHD. bIH—2k BHABROBE TR T —F
HOMBIECENMRTHEILEEZLNEF AT ThH
5. U, ERENZIEOFBEATVIEE LN



RV E VRGN RITTRBICMT 5 XROTE

4 RERHEGER)

N N O B B R e
foot print | 7 =7 M| RRLNT 71 | MR 1 B et
<¥§§> * % g8 | FERTER(ERD)
L & 11 0 50
® BURER——
ol L % R EME
(RER)
& B % RitRER

O3, REREHETHBE, foot prnt- 7T—F 88 - BUBHLIEEL. £0
HASOETHETIONEELVEHALND.

%. —J. foot print BRMFYHTHOT —FEBENEVH
Az TEMRER) THE LUETE, HHTIIRE
RIS A 2 S 2 ATREES EWV A, EEVEAIZL Y.
TCICREREEL A LTV AN IERELD LT
MENDPEEL D) ZEILAD.

LA L, KR TCHWET—F&ERE foot print 3, W
PTHROFOEBEFESCEBMELAMIITIETIELT,
LSEOREE L THBEINL. £, BHXSKIETIRI
BIARLELSTN, I REOPEREFTIET
Ak, DEHBEBETI RS D LB b,

2) RERET —FIZoNT

AR L7k 24, B LONRNGET —FDETIX, %
K DBE, HELHBOAREE). ZORETIE, 7 —
FEOY EFA%E L L CHEERRE - AR HOMER
BETT BRI, BR7 —FOWBmOMRER <72dil
ERTHoRERELTOBIFICHBER NLANELD
ETFHMENRD. EA6IE 1 FIB+SFICRELS ARV
LD, W7 —FBIIFET 5 RBNEGRHOME
BOLIETTHI & LR, AURMIIBET —FARETL
FORER, BEEICMbD > M EITE 2~3 Bt R RER
HIRAEERIZE P L THBMENE (7 2) 2R L, &
DEEDORRE LB LD ETFREND. ZORMKLLT
BREEGREAEFEHTAI LT B 1 PREOSMIE
AR L7 BRSO R L 9, BRHISAR
EHRABERTAERE ALY, ARBREVIFELHIC
TEERB. ZOXIRREDOTE - EZIE, el
LRI 7T —F OB ETH I, ERIISNRR
HARTAREFICHTIAUNRT —FORREEX AL L
T 7 —F Y R— 5 —OEFFT TEPRIR+4T,
W7 —FIix+237 7 —F Ly BTHEHY. Lo,
HNEIE7 —F ORI 6, 7 —FOFRMLIFE TITH
ZENH DN, BEPETIIRT —FOFMmFIEIC >N T
OHEDRHBEHFEILRL, SHOBETHSH.

ELRBMAECL > TRFEROHELEOH L L
HE7 — F 2l 35 X OVRBE T ) $RAE 0> £ENERY 72 J5 B HSHEIL
TEHE TOADESFHHLHEENERRT —F O

HESAOHIREHMNTEDLICARDEEZOLND.
FORR, RN EMEEOAEMAECHEYT SR - M
HEEOREN TR TEDLHICRD L L bIC, HER
BRI TRHLEARREE 20, RETHOBALG
HTHLEELHEHIBORILOLEEDbNS.

V. ¥&8
REROEE % foot print & 7—FFHBA AV THEAH

L, Bt (RRHES), REEIEREF N, #IEY

EEVEEN T A P & OBMtEN &, WA EENRES

WRIETREERML, UTORREE-.

1. 7T—FRRIEUMBAL OZLHE2MEERRER
T=DiZxt LT, foot print (XM & Bt X ORM
|HAETICHEL, BREESICEESTIH0MEL
SNAERBLTOAAEESARRINZ. 2D, B
M7 —F oot 2 MM R E O R R 72 HA A RRIZ A
7=

2. BRE7—FBRETLTHIBL, LHOMMEIMET
LTHY, § 1 FOREHSF+5 THERNE R+
T, REMICRBNEFREOHEDI ML T
WA ATHEM AR A T,

3. FAT ORIIGEEOCRENKE VA, EEESMMHHIZ
LREBES, £, B7—FRIINFOBEELE X
CHELTWAR EEX N &6, REmMBEE
DBREVIZEEBR NS D AREEN TR I NI,

4. RELDHER, foot print - T—F\E - BRATH
DFHIZE>T, LVHBEIITESLLBEZL ORI,

5. REROHELYE, HiAEOHEME W7 —F0
FMbEL EBEIBR IR, BAOHACEER
HERBT7T—F ORI LHRITE 3 & 5 ichziuid,
1F i) 7 B I E O AT REME O M S B - NEMEE O
BEDOTFRMNAREL 20, WETHOBAILLIE
EHifEHBBONI LD BbS.

TR

EREBKZDIIHEY, THHAVTIEW - EREDH
H, RHUNCIIHELISY F L) hEsiE, g8F
iR, CIRRBUISICERRLET.
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